
 
 
 
 
 

 
 
 
 
 

Fairfield Ludlowe High School  
785 Unquowa Road  

Fairfield, Connecticut 
 

Roof Replacement Project 
Phase 1 of 3 

OSF Project No.  051-0127 
PE Project No. 56110.01 

 
Project Manual 

 
Owner 

Town of Fairfield 
725 Old Post Road 

Fairfield, CT  06824 
 

Architect 
Perkins Eastman 

422 Summer Street 
Stamford, CT  06901 

 
Construction Manager 

Gilbane Building Company 
208A New London Turnpike 

Glastonbury, CT  06033 
 
 

April 18, 2014 
 
 





April 18, 2014 

Project Manual for 

Roof Replacement 

Ludlowe High School Roof Replacement 
785 Unquowa Road 
Fairfield, Connecticut 
 
PE Project 56110.00 

Owner 
Town of Fairfield 
725 Old Post Road 
Fairfield, Connecticut 06824 

Architect 
Perkins Eastman 
422 Summer Street 
Stamford, Connecticut 06901 
Telephone: 203-251-7400 
Fax 203-251-7474 

Construction Manager 
Gilbane Building Company. 
208A New London Turnpike 
Glastonbury, Connecticut 06033 
Telephone: 860 368-5105 

Structural Engineer 
DTC Diversified Technology Consultants 
2321 Whitney Avenue, Suite 301 
Hamden, Connecticut 06518 
Telephone: 203-239-4200 

Mechanical and Electrical 
Engineer 
DTC Diversified Technology Consultants 
2321 Whitney Avenue, Suite 301 
Hamden, Connecticut 06518 
Telephone: 203-239-4200 

Civil Engineer 
DTC Diversified Technology Consultants 
2321 Whitney Avenue, Suite 301 
Hamden, Connecticut 06518 
Telephone: 203-239-4200 
 





TABLE OF CONTENTS 
 

PROCUREMENT AND CONTRACTING REQUIREMENTS 

NOT USED 

DIVISION 01 - GENERAL REQUIREMENTS 

01 12 00 SUMMARY 
01 21 00 ALLOWANCES 
01 22 00 UNIT PRICES 
01 23 00 ALTERNATES 
01 32 33 PHOTOGRAPHIC DOCUMENTATION 
01 33 00 SUBMITTAL PROCEDURES 
01 50 00 TEMPORARY FACILITIES AND CONTROLS 
01 60 00 PRODUCT REQUIREMENTS 
01 73 00 EXECUTION 
01 73 29 CUTTING AND PATCHING 
01 77 00 CLOSEOUT PROCEDURES 

DIVISIONS 02 - EXISTING CONDITIONS 

NOT USED 

DIVISION 03 - CONCRETE 

03 01 37 CONCRETE PATCHING 

DIVISION 04 - MASONRY 

NOT USED 

DIVISION 05 - METALS 

05 12 00 STRUCTURAL STEEL 
05 31 00 STEEL DECKING 
05 40 00  COLD FORMED METAL FRAMING 
05 52 13  PIPE AND TUBE RAILINGS 

DIVISION 06 – WOOD, PLASTICS, AND COMPOSITES 

06 10 00 ROUGH CARPENTRY 

 
Ludlowe High School Roof Replacement TABLE OF CONTENTS 
Fairfield, Connecticut  1 
PE Project 56110.00 April 18, 2014 
 



DIVISION 07 - THERMAL AND MOISTURE PROTECTION 

07 01 51 PREPARATION FOR REROOFING 
07 52 16 SBS MODIFIED BITUMINOUS MEMBRANE ROOFING 
07 71 00 ROOF SPECIALTIES 

DIVISIONS 08 - 21 

NOT USED 

DIVISION 22 - PLUMBING 

22 05 18  ESCUTCHEONS FOR PLUMBING PIPING  
22 05 29  HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  
22 05 48  VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND 

EQUIPMENT  
22 05 53  IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT  
22 07 19 PLUMBING PIPING INSULATION  
22 13 16  SANITARY WASTE AND VENT PIPING  
22 13 19  SANITARY WASTE PIPING SPECIALTIES  
22 14 13  FACILITY STORM DRAINAGE PIPING  
22 14 23  STORM DRAINAGE PIPING SPECIALTIES  

DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING 

23 00 50  GENERAL CONDITIONS FOR MECHANICAL TRADES  
23 05 00  COMMON WORK RESULTS FOR HVAC  
23 07 13 DUCT INSULATION 
23 31 13  METAL DUCTS  

DIVISION 25 – 40 

NOT USED 

END OF TABLE OF CONTENTS 

 
Ludlowe High School Roof Replacement TABLE OF CONTENTS 
Fairfield, Connecticut  2 
PE Project 56110.00 April 18, 2014 
 



SECTION 01 12 00 

SUMMARY 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes the following: 
1. Work covered by the Contract Documents. 
2. Type of the Contract. 
3. Use of premises. 
4. Work restrictions. 
5. Specification formats and conventions. 

B. Related Sections include the following: 
1. Division 01 Section "Temporary Facilities and Controls" for limitations and 

procedures governing temporary use of Owner's facilities. 

1.03 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Ludlowe High School Roof Replacement. 

B. Project Location:  785 Unquowa Road; Fairfield, Connecticut.  

C. Architect:  Perkins Eastman. 

D. The Work consists of the following: 
1. The Work includes removal and disposal of existing roofs including insulation 

and integral flashings, railings and accessories as indicated and replacement with 
new roofing, insulation, railings, roof drainage systems and other accessories as 
indicated. 

1.04 EXISTING CONDITIONS 

A. Information contained in the Contract Documents regarding existing facilities and 
conditions is taken from drawings, other forms of documentation, verbal and written 
representations furnished by the Owner, and observations in the field without extensive 
exploration or dimensional verification.  Contractor is required to check and verify all 
information in the field prior to ordering materials and prior to proceeding with 
construction.  Contractor shall notify the Architect in writing of differences between 
what is indicated in the Contract Documents and the actual conditions that will 
materially affect the project. 

1.05 TYPE OF CONTRACT 

A. Project will be constructed under a single prime contract. 
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1.06 WORK UNDER OTHER CONTRACTS 

A. General:  Cooperate fully with separate contractors so work on those contracts may be 
carried out smoothly, without interfering with or delaying work under this Contract.  
Coordinate the Work of this Contract with work performed under separate contracts. 

1.07 USE OF PREMISES 

A. General: Contractor shall have limited use of premises for construction operations as 
indicated on Drawings by the Contract limits. 
1. Contractor shall be subject to the requirements of the building owner. 

B. Building Owner Restrictions:  Work is subject to the “Contractor’s Building Rules” 
available through the Owner. 

C. Use of Existing Building:  Maintain existing building in a weathertight condition 
throughout construction period.  Repair damage caused by roof replacement operations.  
Protect building and its occupants during construction period. 

1.08 WORK RESTRICTIONS 

A. On-Site Work Hours:  Work shall be generally performed inside the existing building 
during normal business working hours of 6:00 a.m. to 6:00 p.m., Monday through 
Friday, except otherwise indicated. 
1. Weekend Hours:  Subject to approval of the building owner. 
2. Early Morning Hours:  Subject to approval of the building owner and to local 

authorities having jurisdiction. 
3. Hours for Utility Shutdowns:  Subject to approval and assistance of building 

owner. 

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility services according to requirements indicated: 
1. Notify Owner and building owner not less than two days in advance of proposed 

utility interruptions. 
2. Do not proceed with utility interruptions without building owner's written 

permission. 

1.09 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections 
using the 50-division format and CSI's "MasterFormat 2010 Update" numbering 
system. 
1. Division 01:  Sections in Division 01 govern the execution of the Work of all 

Sections in the Specifications and that shown on Drawings. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 01 12 00 
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SECTION 01 21 00 

ALLOWANCES 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements governing 
allowances. 

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

C. Related Sections include the following: 
1. Division 01 Section "Contract Modification Procedures" for procedures for 

submitting and handling Change Orders for allowances. 
2. Divisions 02 through 07 Sections for items of Work covered by allowances. 

1.03 SELECTION AND PURCHASE 

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

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

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

1.04 SUBMITTALS 

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

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

1.05 COORDINATION 

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

1.06 QUANTITY ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered 
by Owner under allowance and shall include taxes, freight, and delivery to Project site. 
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B. Contractor's costs for receiving and handling at Project site, labor, installation, overhead 
and profit, and similar costs related to products and materials required under allowance 
shall be included as part of the Contract Sum and not part of the allowance. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

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

3.02 PREPARATION 

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

3.03 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1:  Include a unit cost allowance for replacement of Tectum panels. Cost 
to include removal of existing panel and replacement with a new panel.  

B. Allowance No. 2:  Include a unit cost allowance for replacement of metal deck panels. 
Cost to include removal of existing panel and replacement with a new panel.  

C. Allowance No. 3:  Include a quantity allowance for replacement of 5% of all Tectum 
panels with new Tectum panels.  

D. Allowance No. 4:  Include a quantity allowance for replacement of 5% of all metal deck 
panels by new metal deck.  

E. Allowance No. 5:  Include a quantity allowance of 500sf for patching of exterior 
concrete including vertical concrete fascia and the underside of exposed concrete decks 
as specified in Division 03 Section “Concrete Patching.” 

END OF SECTION 01 21 00 
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SECTION 01 22 00 

UNIT PRICES 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for unit prices. 

1.03 DEFINITIONS 

A. Unit price is an amount proposed by bidders, stated on the PROPOSAL FORM, as a 
price per unit of measurement for materials or services added to or deducted from the 
Contract Sum by appropriate modification, if estimated quantities of Work required by 
the Contract Documents are increased or decreased. The unit price on the PROPOSAL 
FORM is the price for a single unit. 

B. Pricing Basis is the quantity upon which a per-unit price is to be established by the 
bidder. The quantity given as the Pricing Basis for each item is arbitrary, but establishes 
a baseline for unit pricing with the understanding that often materials are not purchased 
nor installed on the basis of the units requested.  

1.04 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. Unit prices include the normal amount of waste 
and overage required to complete the amount of work included in the Pricing Basis. 

B. Measurement and Payment:  Contractor shall provide a measurement of the additional 
work in place or of the work to be removed from the scope of the Project. 
Documentation of quantities, calculations, and component costs shall be provided to the 
Owner upon request. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that 
involves use of established unit prices and to have this work measured, at Owner's 
expense, by an independent surveyor acceptable to Contractor. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.01 LIST OF UNIT PRICES 

A. UNIT PRICE NO. 1: Provide 4 inch roof drainage piping. 
1. Reference: Specification Division 22 Storm drainage piping.  
2. Unit: Linear feet. 

B. UNIT PRICE NO. 2: Provide 6 inch roof drainage piping. 
1. Reference: Specification Division 22 Storm drainage piping.  
2. Unit: Linear feet. 

C. UNIT PRICE NO. 3: Provide 8 inch roof drainage piping. 
1. Reference: Specification Division 22 Storm drainage piping.  
2. Unit: Linear feet. 

END OF SECTION 01 22 00 
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SECTION 01 23 00 

ALTERNATES 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 

1.03 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the Bidding Requirements that may be added to or deducted from the Base 
Bid amount if Owner decides to accept a corresponding change either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 
1. The cost or credit for each alternate is the net addition to or deduction from the 

Contract Sum to incorporate alternate into the Work.  No other adjustments are 
made to the Contract Sum. 

1.04 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, 
in writing, of the status of each alternate.  Indicate if alternates have been accepted, 
rejected, or deferred for later consideration.  Include a complete description of 
negotiated modifications to alternates. 

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

D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification 
Sections referenced in schedule contain requirements for materials necessary to achieve 
the work described under each alternate. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.01 SCHEDULE OF ALTERNATES 

A. Alternate No.1:  Perform reduced scope of roof replacement. 
1. Base Bid: The Base Bid includes the Work as shown in the Drawings and as 

specified, including completion of all new roofing. 
2. Alternate Bid: If Alternate Bid No. 1 is accepted, the work will include the Work 

as shown in the Drawings and as specified, except that replacement of the 
following roofs will not be included in the initial scope of work:  
a. Roof G  
b. Roof L-2 
c. Roof N-2 
d. Roof E-2  

END OF SECTION 01 23 00 
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SECTION 01 32 33 

PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

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

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

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

1.03 SUBMITTALS 

A. Key Plan:  Submit key plan indicating roofs with notation of vantage points marked for 
location and direction of each photograph.  Indicate work phase at each roof.   

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

1.04 QUALITY ASSURANCE 

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

1.05 COORDINATION 

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

1.06 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation. 
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PART 2 - PRODUCTS 

2.01 PHOTOGRAPHIC MEDIA 

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

PART 3 - EXECUTION 

3.01 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum range of depth of field, and that are in 
focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not 
be accepted. 
1. Maintain key plan with each set of construction photographs that identifies each 

photographic location. 

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

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

C. Preconstruction Photographs:  Before commencement of roof removal, take digital 
photographs of all roofs, the existing buildings, and the surrounding areas. Include 
existing items to remain during construction, from different vantage points, as directed 
by Architect. 
1. Take a minimum of ten photographs to show existing conditions adjacent to 

property before starting the Work. 
2. Take a minimum of twenty photographs of the existing structure to accurately 

record physical conditions at start of construction. 

D. Periodic Construction Photographs:  Take at least 12 digital photographs as roofing 
work proceeds.  Select vantage points to show status of construction and progress since 
last photographs were taken. 

E. Provide photos to record the condition of each roof area at each stage of roof work. 
Photograph the roof work at completion of removal indicating condition of substrates, 
upon installation of temporary roofs, and upon installation of new roof assemblies.  

F. Additional Photographs:  Architect may issue requests for additional photographs, in 
addition to periodic photographs specified.  Additional photographs will be paid for by 
Change Order and are not included in the Contract Sum. 
1. Three days' notice will be given, where feasible. 
2. In emergency situations, take additional photographs within 24 hours of request. 
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3. Circumstances that could require additional photographs include, but are not 
limited to, the following: 
a. Immediate follow-up when on-site events result in construction damage or 

losses. 
b. Extra record photographs at time of final acceptance. 

END OF SECTION 01 32 33 
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SECTION 01 33 00 

SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

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

B. Related Sections include the following: 
1. Division 01 Section "Closeout Procedures" for submitting warranties. 
2. Divisions 02 through 49 Sections for specific requirements for submittals in 

those Sections. 

1.03 DEFINITIONS 

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

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

1.04 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be 
provided by Architect for Contractor's use in preparing submittals.  

B. Coordination:  Coordinate preparation and processing of submittals with performance 
of construction activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related parts of the 

Work so processing will not be delayed because of need to review submittals 
concurrently for coordination. 
a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow enough time for submittal review, including time for 
resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal.  No extension of the Contract Time will be authorized because of failure to 
transmit submittals enough in advance of the Work to permit processing, including 
resubmittals. 
1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow 

additional time if coordination with subsequent submittals is required.  Architect 
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will advise Contractor when a submittal being processed must be delayed for 
coordination. 

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

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
4. Sequential Review:  Where sequential review of submittals by Architect's 

consultants, Owner, or other parties is indicated, allow 21 days for initial review 
of each submittal. 
a. All submittals for Division 21, Fire Suppression, Division 22, Plumbing, 

Division 23, Heating, Ventilating and Air Conditioning, Division 25, 
Integrated Automation, Division 26, Electrical, and Division 27, Electronic 
Safety and Security, require sequential review. 

D. Identification:  Place a permanent label or title block on each submittal for 
identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title 

block. 
2. Provide a space approximately 6 by 8 inches (152 by 203 mm) on label or beside 

title block to record Contractor's review and approval markings and action taken 
by Architect. 

3. Include the following information on label for processing and recording action 
taken: 
a. Project name. 
b. Date. 
c. Name and address of Contractor. 
d. Name and address of subcontractor. 
e. Name of manufacturer. 
f. Drawing number and detail references, and Specification Section and 

paragraph as appropriate. 
g. Location(s) where product is to be installed, as appropriate. 
h. Other necessary identification. 

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

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions in the Contract Documents, initial 
submittal may serve as final submittal. 
1. Submit one copy of submittal to concurrent reviewer in addition to specified 

number of copies to Architect. 
2. Additional copies submitted for maintenance manuals will not be marked with 

action taken and will be returned. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals, without review, received from sources other than Contractor. 
1. Transmittal Form:  Provide locations on form for the following information: 

a. Project name. 
b. Date. 
c. Destination (To:). 
d. Source (From:). 
e. Names of subcontractor, manufacturer, and supplier. 
f. Category and type of submittal. 
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g. Drawing number and detail references, and Specification Section and 
paragraph as appropriate. 

h. Transmittal number, numbered consecutively. 
i. Submittal and transmittal distribution record. 
j. Remarks. 
k. Signature of transmitter. 

2. On an attached separate document transmittal form, prepared on Contractor's 
letterhead, record relevant information, requests for data, revisions other than 
those requested by Architect on previous submittals, and deviations from 
requirements in the Contract Documents, including minor variations and 
limitations.  Include same label information as related submittal. 

H. Resubmittals:  Make resubmittals in same form and number of copies as initial 
submittal. 
1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent 

of revision. 
3. Resubmit submittals until they are marked "No exceptions taken." or “Make 

corrections noted.” 

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

J. Use for Construction:  Use only final submittals with mark indicating "No exceptions 
taken." or “Make corrections noted.” 

PART 2 - PRODUCTS 

2.01 ACTION SUBMITTALS 

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

B. Product Data:  Collect information into a single submittal for each element of 
construction and type of product or equipment. 
1. If information must be specially prepared for submittal because standard printed 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 
2. Mark each copy of each submittal to show which products and options are 

applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Standard color charts. 
d. Manufacturer's catalog cuts. 
e. Standard product operation and maintenance manuals. 
f. Compliance with specified referenced standards. 
g. Testing by recognized testing agency. 
h. Application of testing agency labels and seals. 
i. Notation of coordination requirements. 

4. Submit Product Data before or concurrent with Samples. 
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5. Number of Copies:  Submit [three] copies of Product Data, unless otherwise 
indicated.  Architect will return two copies.  Mark up and retain one returned 
copy as a Project Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 
not base Shop Drawings on reproductions of the Contract Documents or standard 
printed data. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include 

the following information, as applicable: 
a. Dimensions. 
b. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring. 
c. Schedules. 
d. Compliance with specified standards. 
e. Notation of coordination requirements. 
f. Notation of dimensions established by field measurement. 
g. Relationship to adjoining construction clearly indicated. 
h. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 
2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 

Shop Drawings on sheets at least 8-1/2 by 11 inches (216 by 280 mm) but no 
larger than 30 by 40 inches (762 by 1016 mm). 

3. Number of Copies:  Submit [three] opaque copies of each submittal, unless 
copies are required for operation and maintenance manuals.  Submit five copies 
where copies are required for operation and maintenance manuals.  Architect will 
retain two copies; remainder will be returned. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 
these characteristics with other elements and for a comparison of these characteristics 
between submittal and actual component as delivered and installed. 
1. Transmit Samples that contain multiple, related components such as accessories 

together in one submittal package. 
2. Identification:  Attach label on unexposed side of Samples that includes the 

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

3. Disposition:  Maintain sets of approved Samples at Project site, available for 
quality-control comparisons throughout the course of construction activity.  
Sample sets may be used to determine final acceptance of construction associated 
with each set. 
a. Samples not incorporated into the Work, or otherwise designated as 

Owner's property, are the property of Contractor. 
4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 

units or sections of units showing the full range of colors, textures, and patterns 
available. 
a. Number of Samples:  Submit [one] full set[s] of available choices where 

color, pattern, texture, or similar characteristics are required to be selected 
from manufacturer's product line.  Architect will return submittal with 
options selected. 
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E. Product Schedule or List:  As required in individual Specification Sections, prepare a 
written summary indicating types of products required for the Work and their intended 
location.  Include the following information in tabular form: 
1. Type of product.  Include unique identifier for each product. 
2. Number and name of room or space. 
3. Location within room or space. 
4. Number of Copies:  Submit [four copies ] of product schedule or list, unless 

otherwise indicated.  Architect will return two copies.  
5. Mark up and retain one returned copy as a Project Record Document. 

F. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 
for each portion of the Work, including those who are to furnish products or equipment 
fabricated to a special design.  Use CSI Form 1.5A. Include the following information 
in tabular form: 
1. Name, address, and telephone number of entity performing subcontract or 

supplying products. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise 

indicated.  Architect will return two copies. 
a. Mark up and retain one returned copy as a Project Record Document. 

2.02 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 
1. Number of Copies:  Submit [four copies ] of informational submittals, unless 

otherwise indicated.   
2. Certificates and Certifications:  Provide a notarized statement that includes 

signature of entity responsible for preparing certification.  Certificates and 
certifications shall be signed by an officer or other individual authorized to sign 
documents on behalf of that entity. 

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

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

C. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that Installer complies with requirements in the Contract Documents and, where 
required, is authorized by manufacturer for this specific Project. 

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

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

F. Product Test Reports:  Prepare written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents.  Base reports on 
evaluation of tests performed by manufacturer and witnessed by a qualified testing 
agency, or on comprehensive tests performed by a qualified testing agency. 
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G. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 
agency's standard form, indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for 
compliance with requirements in the Contract Documents. 

H. Maintenance Data:  Prepare written and graphic instructions and procedures for 
operation and normal maintenance of products and equipment.  Comply with 
requirements specified in Division 01 Section "Operation and Maintenance Data." 

I. Manufacturer's Instructions:  Prepare written or published information that documents 
manufacturer's recommendations, guidelines, and procedures for installing or operating 
a product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer.  Include the following, as applicable: 
1. Preparation of substrates. 
2. Required substrate tolerances. 
3. Sequence of installation or erection. 
4. Required installation tolerances. 
5. Required adjustments. 
6. Recommendations for cleaning and protection. 

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

K. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not 
submit to Architect. 
1. Architect will not review submittals that include MSDSs and will return the 

entire submittal for resubmittal. 

2.03 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications 
by a design professional are specifically required of Contractor by the Contract 
Documents, provide products and systems complying with specific performance and 
design criteria indicated. 
1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect. 

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other 
required submittals, submit three copies of a statement, signed and sealed by the 
responsible design professional, for each product and system specifically assigned to 
Contractor to be designed or certified by a design professional. 
1. Indicate that products and systems comply with performance and design criteria 

in the Contract Documents.  Include list of codes, loads, and other factors used in 
performing these services. 

2. Design professionals preparing, signing, and sealing design documents shall be 
licensed in the state in which the Work is to be installed. 
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PART 3 - EXECUTION 

3.01 CONTRACTOR'S SUBMITTAL LOG 

A. Log in each submittal and assign it a sequential number before submitting to Architect. 
Numbering system shall include a 2-digit reference to the Specification Division in 
which the requirement for the submittal is specified. 

B. Track the dates and recipients when transmitting each submittal. 

C. The submittal log shall be distributed at each Progress Meeting. 

3.02 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and 
for compliance with the Contract Documents.  Note corrections and field dimensions.  
Mark with approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include 
Project name and location, submittal number, Specification Section title and number, 
name of reviewer, date of Contractor's approval, and statement certifying that submittal 
has been reviewed, checked, and approved for compliance with the Contract 
Documents. 

3.03 ARCHITECT'S ACTION 

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

Spec. Section: File No.: 
Job No.: Submittal No.: 

PERKINS EASTMAN 
 

Corrections or comments made on the shop drawings during this 
review do not relieve contractor from compliance with require-
ments of the drawings and specifications. This check is only for 
review of general conformance with the design concept of the pro-
ject and general compliance with the information given in the con-
tract documents. The contractor is responsible for: confirming and 
correlating all quantities and dimensions; selecting fabrication pro-
cesses and techniques of construction; coordinating his work with 
that of all other trades; and performing his work in a safe and satis-
factory manner. 

No exceptions taken  
 
Make corrections noted  
 
Revise and resubmit  
 
Rejected   
 
No Action Taken  

By: Date: 
 

B. Action Submittals:  Architect will review each submittal, make marks to indicate 
corrections or modifications required, and return it.  Architect will stamp each submittal 
with an action stamp and will mark stamp appropriately to indicate action taken, as 
follows: 
1. Final Release:  When the Architect marks a submittal “No Exceptions Taken”, 

the Work covered by the submittal may proceed provided it complies with 
requirements of the Contract Documents. Final payment depends on that 
compliance. 

2. Final-But-Restricted Release:  When the Architect marks a submittal “Make 
Corrections Noted”, the Work covered by the submittal may proceed provided it 

 
Ludlowe High School Roof Replacement SUBMITTAL PROCEDURES 
Fairfield, Connecticut  01 33 00 - 7 
PE Project 56110.00 April 18, 2014 



complies with notations or corrections on the submittal and requirements of the 
Contract Documents. Final payment depends on that compliance. 

3. Returned for Resubmittal:  When the Architect marks a submittal “Revise and 
Resubmit” or “Rejected. See Remarks”, do not proceed with Work covered by 
the submittal, including purchasing, fabrication, delivery, or other activity. 
Revise or prepare a new submittal according to the notations; resubmit without 
delay. Repeat if necessary to obtain different action mark. 
a. Do not use, or allow others to use, submittals marked “Revise and 

Resubmit.” or “Rejected. See Remarks.” at the project site or elsewhere 
where Work is in progress. 

4. No Action Taken:  When the Architect marks a submittal “No Action Taken”, it 
implies that the submitted materials are not required by the Contract Documents 
and that they have been returned to the Contractor without review, notice or 
action.  

C. Informational Submittals:  Architect will review each submittal and will not return it, or 
will return it if it does not comply with requirements.  Architect will forward each 
submittal to appropriate party. 

D. Partial submittals are not acceptable, will be considered non-responsive, and will be 
returned without review. 

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

END OF SECTION 01 33 00 
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SECTION 01 50 00 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

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

1.03 USE CHARGES 

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

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

C. Electric Power Service:  Pay electric power service use charges, whether metered or 
otherwise, for electricity used by all entities engaged in construction activities at Project 
site.  Provide connections and extensions of services as required for construction 
operations. 

1.04 SUBMITTALS 

A. Temporary Utility Reports:  Submit reports of tests, inspections, meter readings, and 
similar procedures performed on temporary utilities. 

1.05 QUALITY ASSURANCE 

A. Standards:   
1. Electric Service:  Comply with ANSI A10.6, NECA's "Temporary Electrical 

Facilities," and NFPA 241. Comply with NECA, NEMA, and UL standards and 
regulations for temporary electric service.  Install service to comply with 
NFPA 70. 

2. Storm Water Management: U.S. Environmental Protection Agency Document 
EPA 832R92005, “Storm Water Management for Construction Activities,” 
Chapter 3. 

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

A. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over 
from use of temporary service to use of permanent service.. 

B. Conditions of Use:  The following conditions apply to use of temporary services and 
facilities by all parties engaged in the Work:  
1. Keep temporary services and facilities clean and neat. 
2. Relocate temporary services and facilities as required by progress of the Work 

C. Parking and Traffic Control:  Contractor shall be responsible for off street parking 
including temporary signage as necessary to divert traffic away from staging areas, etc.  
Contractor with Owner’s approval shall provide area for parking for subcontractors, 
Architect and Owner representatives. Contractor is to coordinate signage requirements 
with the Owner, Architect.  All associated costs are to be borne by the Contractor.   

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Provide new materials.  Undamaged, previously used materials in serviceable 
condition may be used if approved by Architect.  Provide materials suitable for use 
intended. 

B. Portable Chain-Link Fencing:  Minimum 2-inch 9-gage, galvanized steel, chain-link 
fabric fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8-
inch OD line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-inch OD top 
and bottom rails.  Provide concrete bases for supporting posts. 

C. Wood Enclosure Fence:  Plywood, 6 feet high, framed with four 2-by-4-inch rails, with 
preservative-treated wood posts spaced not more than 8 feet apart. 

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

E. Tarpaulins:  Fire-resistive labeled with flame-spread rating of 15 or less. 

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

G. Paint:  Comply with requirements in Division 09 Section "Painting." 

H. Water:  Potable. 

2.02 EQUIPMENT 

A. Field Offices:  Prefabricated, mobile units, or job-built construction with lockable 
entrances, operable windows, and serviceable finishes; heated and air conditioned; on 
foundations adequate for normal loading. 

B. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing 
agent as indicated or a combination of extinguishers of NFPA-recommended classes for 
exposures. 
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1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, 
and size required by location and class of fire exposure. 

C. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, 
or combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell 
or similar nonabsorbent material. 

D. Drinking-Water Fixtures:  Containerized, tap-dispenser, bottled-water, drinking-water 
units, including paper cup supply. 
1. Where power is accessible, provide electric water coolers to maintain dispensed 

water temperature at 45 to 55 deg F. 

E. Heating Equipment:  Unless Owner authorizes use of permanent heating system, 
provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual 
space thermostatic control. 
1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 

heating units is prohibited. 
2. Heating Units:  Listed and labeled, by a testing agency acceptable to authorities 

having jurisdiction, and marked for intended use for type of fuel being consumed 

F. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 
110- to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit 
interrupters, reset button, and pilot light. 

G. Power Distribution System Circuits:  Where permitted and overhead and exposed for 
surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits 
may be nonmetallic sheathed cable. 

2.03 REFERENCE MATERIALS 

A. Field Office shall have at least one copy of each of the following: 
1. Local building code as of the date that the Contract Documents were approved by 

the local building authority. 
2. Building code referenced standards. 
3. Underwriters Laboratories, Inc., Fire Resistance Directory, Volume 2 (which 

may be bound in more than one book), current edition. 
4. International Building Code ASTM Referenced Standards, 2 volumes, current 

edition. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required 
by progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 
facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

3.02 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 
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1. Arrange with utility company, Owner, and existing users for time when service 
can be interrupted, if necessary, to make connections for temporary services. 

2. Provide adequate capacity at each stage of construction.  Before temporary utility 
is available, provide trucked-in services. 

3. Obtain easements to bring temporary utilities to Project site where Owner's 
easements cannot be used for that purpose. 

B. Sewers and Drainage:  If sewers are available, provide temporary connections to 
remove effluent that can be discharged lawfully.  If sewers are not available or cannot 
be used, provide drainage ditches, dry wells, stabilization ponds, and similar facilities.  
If neither sewers nor drainage facilities can be lawfully used for discharge of effluent, 
provide containers to remove and dispose of effluent off-site in a lawful manner. 
1. Filter out excessive soil, construction debris, chemicals, oils, and similar 

contaminants that might clog sewers or pollute waterways before discharge. 
2. Connect temporary sewers to municipal system as directed by sewer department 

officials. 
3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition.  

After heavy use, restore normal conditions promptly. 
4. Provide temporary filter beds, settlement tanks, separators, and similar devices to 

purify effluent to levels acceptable to authorities having jurisdiction. 

C. Water Service:  Use of Owner's existing water service facilities will be permitted, as 
long as facilities are cleaned and maintained in a condition acceptable to Owner.  At 
Substantial Completion, restore these facilities to condition existing before initial use. 

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water 
fixtures.  Comply with regulations and health codes for type, number, location, 
operation, and maintenance of fixtures and facilities.  Facilities will be located at sites 
approved by Owner. 
1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and similar 

disposable materials for each facility.  Maintain adequate supply.  Provide 
covered waste containers for disposal of used material. 

2. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy. 
3. Drinking-Water Facilities:  Provide bottled-water, drinking-water units. 

E. Heating and Cooling:  Provide temporary heating required by construction activities for 
curing or drying of completed installations or for protecting installed construction from 
adverse effects of low temperatures or high humidity.  Select equipment that will not 
have a harmful effect on completed installations or elements being installed. 

F. Ventilation and Humidity Control:  Provide temporary ventilation required by 
construction activities for curing or drying of completed installations or for protecting 
installed construction from adverse effects of high humidity.  Select equipment that will 
not have a harmful effect on completed installations or elements being installed.  
Coordinate ventilation requirements to produce ambient condition required and 
minimize energy consumption. 

G. Electric Power Service:  Provide weatherproof, grounded electric power service and 
distribution system of sufficient size, capacity, and power characteristics during 
construction period.  Include meters, transformers, overload-protected disconnecting 
means, automatic ground-fault interrupters, and main distribution switchgear. 
1. Install electric power service underground, unless overhead service must be used. 
2. Install power distribution wiring overhead and rise vertically where least exposed 

to damage. 
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H. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools 
and equipment. 
1. Provide waterproof connectors to connect separate lengths of electrical power 

cords if single lengths will not reach areas where construction activities are in 
progress.  Do not exceed safe length-voltage ratio. 

I. Lighting:  Provide temporary lighting with local switching that provides adequate 
illumination for construction operations, observations, inspections, and traffic 
conditions. 
1. Install and operate temporary lighting that fulfills security and protection 

requirements without operating entire system. 

J. Telephone Service:  Provide temporary telephone service in common-use facilities for 
use by all construction personnel.  Install one telephone line. 
1. At each fixed telephone location post a list of important telephone numbers. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 

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

3.03 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 
1. Locate field offices, storage sheds, sanitary facilities, and other temporary 

construction and support facilities for easy access.  Coordinate with Architect on 
location. 

2. Maintain support facilities until near Substantial Completion.  Remove before 
Substantial Completion.  Personnel remaining after Substantial Completion will 
be permitted to use permanent facilities, under conditions acceptable to Owner. 

B. Dewatering Facilities and Drains:  Comply with requirements in applicable Division 32 
Sections for temporary drainage and dewatering facilities and operations not directly 
associated with construction activities included in individual Sections.  Where feasible, 
use same facilities.  Maintain Project site, excavations, and construction free of water 

C. Project Identification and Temporary Signs:  Prepare Project identification and other 
signs in sizes indicated.  Install signs where indicated to inform public and persons 
seeking entrance to Project.  Do not permit installation of unauthorized signs. 
1. Project Identification:  Provide one (1) project identification sign containing such 

lettered and graphic data and description relative to the construction as required 
by the Architect. 
a. Project sign shall be two (2) 1/2" x 4'-0" x 8'-0" Omega board, attached 

with two 1/4" diameter bolts through each of three 4 x 4 wood posts set 3'-
0" in compacted earth. Sign shall be horizontal and shall be 10'-0" to top of 
sign from finished grade.  Information contained on the sign and 
configuration shall be as indicated on the sign drawing bound herein. 

b. Engage an experienced sign painter to apply graphics for Project 
identification signs.  Comply with details indicated. 

c. Contractor to provide a project identification sign as detailed on the 
attached drawing of sign and city logo.  Provide copy of proposed sign to 
Architect for review prior to fabrication. 

2. Prepare temporary signs to provide directional information to construction 
personnel and visitors. 
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D. Common-Use Field Office:  Of sufficient size to accommodate needs of construction 
personnel.  Keep office clean and orderly.  Furnish and equip offices as follows: 
1. Furniture required for Project-site documents including file cabinets, plan tables, 

plan racks, and bookcases. 
2. One full set of the building code. 
3. Facsimile machine. 
4. Copier. 
5. At least one computer with software and connections for high-speed (DSL 

384Kbps or greater) Internet access and electronic mail. 
a. Provide at least one digital camera on site, with connection to computer. 

6. Conference room of sufficient size to accommodate meetings of 10 individuals.  
Provide electrical power service and 120-V ac duplex receptacles, with not less 
than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 
4-foot- (1.2-m-) square tack board. 

7. Drinking water and private toilet. 
8. Coffee machine and supplies. 
9. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F (20 to 22 deg C). 
10. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at 

desk height. 

E. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 
accommodate materials and equipment involved, including temporary utility services.  
Sheds may be open shelters or fully enclosed spaces within building or elsewhere on-
site. 

F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 
handle waste from construction operations.  Containerize and clearly label hazardous, 
dangerous, or unsanitary waste materials separately from other waste.  Comply with 
Division 01 Section "Execution Requirements" for progress cleaning requirements. 

3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and 
conduct construction in ways and by methods that comply with environmental 
regulations and that minimize possible air, waterway, and subsoil contamination or 
pollution or other undesirable effects. 

B. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the 
drip line of trees to protect vegetation from construction damage.  Protect tree root 
systems from damage, flooding, and erosion. 

C. Material Storage Enclosure Fence: Install enclosure fence with lockable gates to 
completely enclose and hide the materials storage, or store as much material in locked 
trailers as practicable. 

D. Barricades, Sidewalk Bridges, Warning Signs, and Lights:  Comply with requirements 
of authorities having jurisdiction for erecting structurally adequate barricades, including 
sidewalk bridges, warning signs, and lighting. Barricades shall maintain accessibility 
for the public on public sidewalks, corridors, and other areas outside the area of 
construction. 
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E. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, 
and similar activities.  Provide temporary weathertight enclosure for building exterior. 
1. Where heating or cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures.  Coordinate enclosure with ventilating 
and material drying or curing requirements to avoid dangerous conditions and 
effects. 

2. Vertical Openings:  Close openings of 25 sq. ft. or less with plywood or similar 
materials 

3. Horizontal Openings:  Close openings in floor or roof decks and horizontal 
surfaces with load-bearing, wood-framed construction. 

4. Install tarpaulins securely using fire-retardant-treated wood framing and other 
materials. 

5. Seal joints and perimeter.  Equip partitions with dustproof doors and security 
locks. 

6. Protect air-handling equipment. 
7. Weatherstrip openings. 

F. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 
types needed to protect against reasonably predictable and controllable fire losses.  
Comply with NFPA 241. 
1. Prohibit smoking in construction areas. 
2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 
jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for 
personnel at Project site.  Review needs with local fire department and establish 
procedures to be followed.  Instruct personnel in methods and procedures.  Post 
warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a 
warning sign stating that hoses are for fire-protection purposes only and are not 
to be removed.  Match hose size with outlet size and equip with suitable nozzles. 

3.05 OPERATION, TERMINATION AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 
indicated results and to avoid possibility of damage. 

2. Prevent accumulation of graffiti, removing that which occurs within 12 hours of 
discovery. 

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

D. Termination and Removal:  Remove each temporary facility when need for its service 
has ended, when it has been replaced by authorized use of a permanent facility, or no 
later than Substantial Completion.  Complete or, if necessary, restore permanent 
construction that may have been delayed because of interference with temporary 
facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 
cannot be satisfactorily repaired. 
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1. Materials and facilities that constitute temporary facilities are property of 
Contractor.  Owner reserves right to take possession of Project identification 
signs. 

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

END OF SECTION 01 50 00 
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SECTION 01 60 00 

PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of 
products for use in Project; product delivery, storage, and handling; manufacturers' 
standard warranties on products; special warranties; product substitutions; and 
comparable products. 

B. The Substitution Request Form follows this Section. 

C. Related Sections include the following: 
1. Divisions 02 through 49 Sections for specific requirements for warranties on 

products and installations specified to be warranted. 

1.03 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the 
terms "material," "equipment," "system," and terms of similar intent. 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility, except that products consisting of recycled-content materials 
are allowed, unless explicitly stated otherwise.  Products salvaged or recycled 
from other projects are not considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

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

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model 
number or other designation, to establish the significant qualities related to type, 
function, dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of other named 
manufacturers. 
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1.04 SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include Specification 
Section number and title and Drawing numbers and titles. 
1. Substitution Request Form:  Use Substitution Request Form. 
2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 
a. Statement indicating why specified material or product cannot be 

provided. 
b. Coordination information, including a list of changes or modifications 

needed to other parts of the Work and to construction performed by Owner 
and separate contractors, that will be necessary to accommodate proposed 
substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Significant qualities may include attributes 
such as performance, weight, size, durability, visual effect, and specific 
features and requirements indicated. 

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

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

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

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

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

i. Detailed comparison of Contractor's Construction Schedule using 
proposed substitution with products specified for the Work, including 
effect on the overall Contract Time.  If specified product or method of 
construction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating lack of 
availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract 
Sum. 

k. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents and is appropriate for 
applications indicated. 

l. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed substitution 
to produce indicated results. 

3. Architect's Action:  If necessary, Architect will request additional information or 
documentation for evaluation within 7 days of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of 
proposed substitution within 15 days of receipt of request, or 7 days of receipt of 
additional information or documentation, whichever is later. 
a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a 

proposed substitution within time allocated. 
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B. Comparable Product Requests:  Submit three copies of each request for consideration.  
Identify product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 
1. Detailed comparison of sustainable aspects of proposed comparable product with 

those of the Work specified.. 
2. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 
request.  Architect will notify Contractor of approval or rejection of proposed 
comparable product request within 15 days of receipt of request, or 7 days of 
receipt of additional information or documentation, whichever is later. 
a. Form of Approval:  As specified in Division 01 Section "Submittal 

Procedures." 
b. Use product specified if Architect cannot make a decision on use of a 

comparable product request within time allocated. 

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in 
Division 01 Section "Submittal Procedures."  Show compliance with requirements. 

1.05 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or 
more products for use on Project, product selected shall be compatible with products 
previously selected, even if previously selected products were also options. 

1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written 
instructions. 

B. Delivery and Handling: 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

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

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

C. Storage: 
1. Store materials in a manner that will not endanger Project structure. 
2. Comply with product manufacturer's written instructions for temperature, 

humidity, ventilation, and weather-protection requirements for storage. 

1.07 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 
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1. Manufacturer's Warranty:  Preprinted written warranty published by individual 
manufacturer for a particular product and specifically endorsed by manufacturer 
to Owner. 

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

B. Special Warranties:  Prepare a written document that contains appropriate terms and 
identification, ready for execution.  Submit a draft for approval before final execution. 
1. Manufacturer's Standard Form:  Modified to include Project-specific information 

and properly executed. 
2. Refer to Divisions 02 through 49 Sections for specific content requirements and 

particular requirements for submitting special warranties. 

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

PART 2 - PRODUCTS 

2.01 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, that are new at time of 
installation. 
1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 
2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's. 

6. Descriptive, performance, and reference standard requirements in the 
Specifications establish "salient characteristics" of products. 

B. Product Selection Procedures: 
1. Product:  Where Specifications name a single product and manufacturer, provide 

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

source, provide a product by the named manufacturer or source that complies 
with requirements. 

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

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

5. Available Manufacturers:  Where Specifications include a list of manufacturers, 
provide a product by one of the manufacturers listed, or an unnamed 

 
Ludlowe High School Roof Replacement PRODUCT REQUIREMENTS 
Fairfield, Connecticut 01 60 00 - 4 
PE Project 56110.00 April 18, 2014 
 
 



manufacturer, that complies with requirements.  Comply with provisions in 
Part 2 "Comparable Products" Article for consideration of an unnamed product.  

6. Visual Matching Specification:  Where Specifications require matching an 
established Sample, select a product that complies with requirements and 
matches Architect's sample.  Architect's decision will be final on whether a 
proposed product matches. 
a. If no product available within specified category matches and complies 

with other specified requirements, comply with provisions in Part 2 
"Product Substitutions" Article for proposal of product. 

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

of colors, patterns, textures" or similar phrase, Architect will select color, 
pattern, density, or texture from manufacturer's product line that does not 
include premium items. 

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

2.02 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 21 days 
after the Notice of Award.  Requests received after that time may be considered or 
rejected at discretion of Architect. 

B. Conditions:  Architect will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, 
Architect will return requests without action, except to record noncompliance with these 
requirements: 
1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

2. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

3. Requested substitution meets or exceeds quality requirements. 
4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

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

2.03 COMPARABLE PRODUCTS 

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

Contract Documents, that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 01 60 00 
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SECTION 01 73 00 

EXECUTION 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. Section includes general administrative and procedural requirements governing 
execution of the Work including, but not limited to, the following: 
1. Installation of the Work. 
2. Progress cleaning. 
3. Starting and adjusting. 
4. Protection of installed construction. 
5. Correction of the Work. 

B. Unless noted otherwise in writing, each Contractor is responsible for all of the items 
specified in this Section as they pertain to the Work of that prime contractor’s Contract. 
The Construction Manager may assign certain aspects of the Work specified in this 
Section to a single contractor. 

C. Related Requirements: 
1. Division 01 Section "Summary" for limits on use of Project site. 
2. Division 01 Section "Submittal Procedures" for submitting surveys. 
1. Division 01 Section "Cutting and Patching” for cutting and patching of building 

elements during construction. 
2. Division 01 Section "Closeout Procedures" for submitting final property survey 

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

1.03 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or 
performance of other work. 

B. Patching:  Fitting and repair work required to restore construction to original conditions 
after installation of other work. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For professional engineer. 

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

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
land-surveying services of the kind indicated. 

B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's 
written recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 
1. For projects requiring compliance with sustainable design and construction 

practices and procedures, use products for patching that comply with 
requirements in Division 01 sustainable design requirements Section. 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For 
exposed surfaces, use materials that visually match in-place adjacent surfaces to the 
fullest extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will provide a match acceptable to Architect for the visual and 
functional performance of in-place materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.   
1. Before construction, verify the location and invert elevation at points of 

connection of sanitary sewer, storm sewer, and water-service piping; 
underground electrical services, and other utilities. 

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

B. Examination and Acceptance of Conditions:  Before proceeding with each component 
of the Work, examine substrates, areas, and conditions, with Installer or Applicator 
present where indicated, for compliance with requirements for installation tolerances 
and other conditions affecting performance.  Record observations. 
1. Examine roughing-in for mechanical and electrical systems to verify actual 

locations of connections before equipment and fixture installation. 
2. Examine walls, floors, and roofs for suitable conditions where products and 

systems are to be installed. 
3. Verify compatibility with and suitability of substrates, including compatibility 

with existing finishes or primers. 

C. Written Report:  Where a written report listing conditions detrimental to performance of 
the Work is required by other Sections, include the following: 
1. Description of the Work. 
2. List of detrimental conditions, including substrates. 
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3. List of unacceptable installation tolerances. 
4. Recommended corrections. 

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

3.02 PREPARATION 

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

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

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

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect 
according to requirements in Division 01 Section "Project Management and 
Coordination." 

3.03 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 
alignment and elevation, as indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible 
results.  Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of occupancy. 

E. Sequence the Work and allow adequate clearances to accommodate movement of 
construction items on site and placement in permanent locations. 

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

G. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

H. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 
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3.04 OWNER-INSTALLED PRODUCTS 

A. Site Access:  Provide access to Project site for Owner's construction personnel. 

B. Coordination:  Coordinate construction and operations of the Work with work 
performed by Owner's construction personnel. 
1. Construction Schedule:  Inform Owner of Contractor's preferred construction 

schedule for Owner's portion of the Work.  Adjust construction schedule based 
on a mutually agreeable timetable.  Notify Owner if changes to schedule are 
required due to differences in actual construction progress. 

2. Preinstallation Conferences:  Include Owner's construction personnel at 
preinstallation conferences covering portions of the Work that are to receive 
Owner's work.  Attend preinstallation conferences conducted by Owner's 
construction personnel if portions of the Work depend on Owner's construction. 

3.05 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 
1. Comply with requirements in NFPA 241 for removal of combustible waste 

materials and debris. 
2. Do not hold waste materials more than seven days during normal weather or 

three days if the temperature is expected to rise above 80 deg F (27 deg C). 
3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 
a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other 
contractors are working concurrently. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work. 
1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to 
written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are not 
recommended, use cleaning materials that are not hazardous to health or property and 
that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 
to ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste 
materials down sewers or into waterways.   
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H. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 
roofing, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.06 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

3.07 CORRECTION OF THE WORK 

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

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

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

END OF SECTION 01 73 00 
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SECTION 01 73 29 

CUTTING AND PATCHING 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

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

B. Related Sections include the following: 
1. Divisions 02 through 49 Sections for specific requirements and limitations 

applicable to cutting and patching individual parts of the Work. 

1.03 DEFINITIONS 

A. Cutting:  Removal of in-place construction necessary to permit installation or 
performance of other Work. 

B. Patching:  Fitting and repair work required to restore surfaces to original conditions 
after installation of other Work. 

1.04 QUALITY ASSURANCE 

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

B. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as intended or 
that results in increased maintenance or decreased operational life or safety. 
1. Primary operational systems and equipment. 
2. Air or smoke barriers. 
3. Fire-suppression systems. 
4. Mechanical systems piping and ducts. 
5. Control systems. 
6. Communication systems. 
7. Conveying systems. 
8. Electrical wiring systems. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance 
or decreased operational life or safety. 
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D. Visual Requirements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch construction exposed on 
the exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce 
the building's aesthetic qualities.  Remove and replace construction that has been cut 
and patched in a visually unsatisfactory manner. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

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

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, 
use materials that visually match in-place adjacent surfaces to the fullest extent 
possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed. 
1. Compatibility:  Before patching, verify compatibility with and suitability of 

substrates, including compatibility with in-place finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 

3.02 PREPARATION 

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

B. Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations. 

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

3.03 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with 
cutting and patching at the earliest feasible time, and complete without delay. 
1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

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

C. Temporary Support:  Provide temporary support of work to be cut. 
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D. Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or 
interruption of free passage to adjoining areas is unavoidable, coordinate cutting and 
patching according to requirements in Division 01 Section "Summary." 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to prevent interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, 
and similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction.  If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations. 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-
core drill. 

4. Proceed with patching after construction operations requiring cutting are 
complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 
a. Clean piping, conduit, and similar features before applying paint or other 

finishing materials. 
b. Restore damaged pipe covering to its original condition. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and appearance.  
Remove in-place floor and wall coverings and replace with new materials, if 
necessary, to achieve uniform color and appearance. 
a. Where patching occurs in a painted surface, apply primer and intermediate 

paint coats over the patch and apply final paint coat over entire unbroken 
surface containing the patch.  Provide additional coats until patch blends 
with adjacent surfaces. 

4. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition and ensures thermal and moisture integrity 
of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed.  Remove 
paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 
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END OF SECTION 01 73 29 
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SECTION 01 77 00 

CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 
including, but not limited to, the following: 
1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. Related Sections include the following: 
1. Division 01 Section "Execution Requirements" for progress cleaning of Project 

site. 
2. Divisions 02 through 49 Sections for specific closeout and special cleaning 

requirements for the Work in those Sections. 

1.03 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 
Substantial Completion, complete the following.  List items below that are incomplete 
in request. 
1. Prepare a list of items to be completed and corrected (punch list), the value of 

items on the list, and reasons why the Work is not complete. 
2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service 

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

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

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

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

mockups, construction tools, and similar elements. 
9. Submit changeover information related to Owner's occupancy, use, operation, 

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

visual defects. 

 
Ludlowe High School Roof Replacement CLOSEOUT PROCEDURES 
Fairfield, Connecticut  01 77 00 - 1 
PE Project 56110.00 April 18, 2014 
 



B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 
receipt of request, Architect will either proceed with inspection or notify Contractor of 
unfulfilled requirements.  Architect will prepare the Certificate of Substantial 
Completion after inspection or will notify Contractor of items, either on Contractor's list 
or additional items identified by Architect, that must be completed or corrected before 
certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected. 
2. Results of completed inspection will form the basis of requirements for Final 

Completion. 

1.04 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of 
Final Completion, complete the following: 
1. Submit a final Application for Payment according to Division 01 Section 

"Payment Procedures". 
2. Submit certified copy of Architect's Substantial Completion inspection list of 

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

3. Instruct Owner's personnel in operation, adjustment, and maintenance of 
products, equipment, and systems.  Submit demonstration and training 
videotapes. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 
request, Architect will either proceed with inspection or notify Contractor of unfulfilled 
requirements.  Architect will prepare a final Certificate for Payment after inspection or 
will notify Contractor of construction that must be completed or corrected before 
certificate will be issued. 
1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected. 

1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space 
and area affected by construction operations for incomplete items and items needing 
correction including, if necessary, areas disturbed by Contractor that are outside the 
limits of construction. 
1. Organize list of spaces in sequential order, starting with exterior areas first and 

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

ceiling, individual walls, floors, equipment, and building systems. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Contractor. 
d. Page number. 

1.06 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated 
portions of the Work where commencement of warranties other than date of Substantial 
Completion is indicated. 
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B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion 
of designated portions of the Work that are completed and occupied or used by Owner 
during construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of 
the Project Manual. 
1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 

binders, thickness as necessary to accommodate contents, and sized to receive 8-
1/2-by-11-inch (216-by-279-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 
warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product and 
the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

D. Provide additional copies of each warranty to include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 
fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 
hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.01 FINAL CLEANING 

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

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  
Clean each surface or unit to condition expected in an average commercial building 
cleaning and maintenance program.  Comply with manufacturer's written instructions. 
1. Complete the following cleaning operations before requesting inspection for 

certification of Substantial Completion for entire Project or for a portion of 
Project: 
a. Remove tools, construction equipment, machinery, and surplus material 

from Project site. 
b. Clean exposed hard-surfaced finishes to a dirt-free condition, free of 

stains, films, and similar foreign substances.  Restore reflective surfaces to 
their original condition. 

c. Remove debris and surface dust from limited access spaces, including 
plenums, shafts, equipment vaults, manholes, attics, and similar spaces. 

d. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 
shampoo if visible soil or stains remain. 
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e. Clean transparent materials, including glass in doors and windows.  
Remove glazing compounds and other noticeable, vision-obscuring 
materials.  Replace chipped or broken glass and other damaged transparent 
materials.   

f. Remove labels that are not permanent. 
g. Touch up and otherwise repair and restore marred, exposed finishes and 

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

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

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

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

k. Leave Project clean and ready for occupancy. 

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

END OF SECTION 01 77 00 
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SECTION 03 01 37 

CONCRETE PATCHING 

PART 1 - GENERAL 

1.01 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. 

1.02 SUMMARY 

A. This Section includes rehabilitation of cast-in-place concrete: 
1. Removing deteriorated and unsound concrete. 
2. Preparing concrete surfaces and reinforcing bars for application of patches. 
3. Patching and filling losses to restore original planes and profiles using patching 

mortar matching color of adjacent concrete to match original profile. 
4. Rehabilitating exposed rebars. 
5. Providing testing and mock-ups associated with the work of this Section as 

specified herein. 

B. Related Sections: 

C. Division 01 Section “Allowances” for quantity allowance for concrete patching. 

1.03 SYSTEM PERFORMANCE 

A. Comprehensive System: Concrete restoration work is to form a complete system to 
restore the structural, physical, and visual integrity of the reinforced concrete and to 
provide protection from deterioration by environmental forces. 

1.04 QUALITY ASSURANCE 

A. Concrete Restoration Specialist: Award rehabilitation of cast-in-place concrete to a firm 
regularly engaged in restoration of concrete on historic buildings that can demonstrate 
to Owner’s satisfaction that, within previous five years, the firm has successfully 
completed at least three projects similar in scope and type to work required on this 
Project. 

B. Referenced Standards: Comply with applicable requirements and recommendations of 
the latest editions of the referenced standards listed herein, except as modified by more 
stringent requirements of the Contract Documents and of applicable laws, codes, and 
regulations. Where these standards make recommendations or suggestions, such 
recommendations or suggestions shall be considered mandatory for work of this 
Contract unless specifically indicated otherwise in Contract Documents. Provide a 
reference copy of each of the following standards at shop and at Project site during all 
periods when work of this Section is being performed in each location. In each case in 
which there is conflict between requirements of referenced standards; requirements of 
laws, codes, and regulations; and requirements of this Section, the most stringent or 
restrictive requirement shall govern. 
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1. American Concrete Institute (ACI), ACI 548, Guideline for Polymer Modified 
Concrete. 

2. ASTM International (ASTM), ASTM C 979, Standard Specification for 
Pigments for Integrally Colored Concrete. 

1.05 SUBMITTALS 

A. General: Submit the following in compliance with the requirements of the Contract 
Documents. Revise and resubmit each item as required to obtain Architect’s approval. 

B. Qualification Data: Qualification data for firm and personnel specified in “Quality 
Assurance” Article that demonstrates that both firm and personnel have capabilities and 
experience complying with requirements specified.  

C. Product Data: Manufacturer’s published technical data for each product to be used in 
work of this Section including material description, chemical composition (ingredients 
and proportions), physical properties, recommendations for application and use, and test 
reports and certificates verifying that product complies with specified requirements. 

D. Work Description: Detailed description for each type of cast-in-place concrete 
rehabilitation work to be performed. Do not begin work on site until Architect has 
approved Work Description in writing. Submit new written descriptive information. 
Photocopies of Contract Documents, excerpts from Contract Documents, and/or 
duplication of text in Contract Documents will not be accepted for Work Description. 
Description for each type of cast-in-place concrete rehabilitation on each material shall 
include, but not be limited to: 
1. Materials and Procedures: Materials, methods, tools, and equipment to be used 

for all phases and tasks of cast-in-place concrete rehabilitation work. 
2. Protection: Description, including drawings and diagrams, of proposed materials 

and methods of protection for preventing harm, damage, and deterioration caused 
by work of this Section to persons (whether involved in the Work or not); 
building elements, materials, and finishes; surrounding landscape and site; and 
the environment (including air and water). 
a. Include procedures for controlling noise and dust. 

3. Alternate Methods and Materials (If Any): Proposed alternate methods and 
materials (if any) to those specified for work of this Section. Provide evidence of 
successful use on comparable projects and demonstrate effectiveness for use on 
this Project. 

1.06 MOCK-UPS 

A. General: Before beginning general cast-in-place concrete rehabilitation work, prepare 
mock-ups to provide standards for work of this Section. Do not proceed with cast-in-
place concrete rehabilitation work until Architect has approved mock-ups. 
1. Locate mock-ups as directed by Architect. 
2. Notify Architect 48 hours prior to start of each mock-up. 
3. Architect will monitor mock-ups. Mock-ups not performed in presence of 

Architect will be rejected. 
4. Use crew that will execute the work and follow requirements of this Section. 
5. Repeat mock-ups as necessary to obtain Architect’s approval. 
6. Protect approved mock-ups to ensure that they are without damage, deterioration, 

or alteration at time of Substantial Completion. 
7. Approved mock-ups in undamaged condition at time of Substantial Completion 

may be incorporated into the Work. 
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8. Approved mock-ups will represent minimum standards for rehabilitation of cast-
in- place concrete. Subsequent rehabilitation of cast-in-place concrete work that 
does not meet standards of approved mock-ups will be rejected. 

B. Prepare the Following Mock-Ups 
1. Removal of Deteriorated and Unsound Concrete: One location, minimum 6 sq. ft. 
2. Water Washing: One location, minimum 12 square feet. 
3. Preparation of Concrete and Reinforcing for Patching: One location. 
4. Application of Bonding Agent: One location, minimum 2 square feet. 
5. Patching Concrete Surface: One location for each type of patching material. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store materials in manufacturer's original sealed containers or packaging, 
clearly labeled with manufacturer's name, address, and product identification, including 
type, batch number, size, performance characteristics, storage limitations and 
restrictions, and agency approvals. Immediately reseal containers after partial use. 

B. Deliver, store, and handle all products and materials to prevent damage, deterioration, 
degradation, and intrusion of foreign material. 

C. Discard and remove from site deteriorated materials, contaminated materials, and 
products that have exceeded their expiration dates. Replace with fresh materials. 

1.08 PROJECT CONDITIONS 

A. Safety: Take all necessary measures to protect all persons, whether or not they are 
involved with work of this Section, from harm caused by work of this Section. 

B. Protection of Building: Protect building elements and finishes from damage and from 
deterioration caused by work of this Section using all means necessary. Repair all 
damage to materials and damage to finishes to Restoration Consultant’s satisfaction at 
no additional cost to Owner. 
1. Take all precautions necessary to prevent fire or spread of fire. 

C. Protection of Site and Surroundings: Protect adjacent buildings, site, landscape features, 
public rights of way, motor vehicles, and other surrounding elements from damage and 
deterioration resulting from work of this Section. 

1.09 ENVIRONMENTAL CONDITIONS 

A. Temperature for Restoration Using Cementitious Repair Materials: Do not perform 
concrete restoration when ambient temperature is below 40 deg F on a rising scale or 
below 45 deg F on a falling scale. Temperature of concrete being repaired, at any point 
at or near repair, shall be at least 40 deg F, and temperature of materials being used 
shall not be frozen or subject to freezing temperatures. Maintain temperature above 45 
deg F for 48 hours following restoration work. 

B. Temperature for Restoration Using Epoxy Resin Repair Materials: Do not perform 
concrete restoration when ambient temperature is below 50 deg F or above 90 deg F. 

C. Precipitation: Do not apply materials if it is raining or snowing or if such conditions are 
imminent in area where work is to be performed. Provide proper protection, enclosure, 
and covering, if and when required, to perform work under adverse weather conditions. 
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1.10 SPECIAL PROJECT WARRANTY 

A. Manufacturer's Warranty: Labor and material warranty agreeing to remove and replace 
with new materials all materials that fail within warranty period. 
1. Warranty Period: Two years from date of substantial completion. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER 

A. Products of Sika Corporation or approved equal. 

2.02 BONDING AGENT 

A. Epoxy-cementitious coating. Provide Sika Armatec 110 Epocem. 

2.03 PATCHING AND REPAIR MORTARS 

A. Mortar for Troweled Patches: Two-component, polymer-modified, cementitious hand-
applied repair mortar. Provide SikaRepair SHA (vertical) with Latex R. 

B. Mortar for Formed Patches: Blend of selected portland cements, specially graded 
aggregates, admixtures for controlling setting time, water reducers for workability, and 
an organic accelerator. Provide SikaQuick 2500. 

2.04 MISCELLANEOUS MATERIALS 

A. Epoxy Adhesive for Anchor Installation: High modulus, high strength, moisture-
insensitive, high-viscosity epoxy adhesive complying with ASTM C 881, Types I, II, 
IV, & V, Grade 1. Provide Sikadur 31, Hi-Mod Gel, as manufactured by Sika Corp., or 
approved equal. 

B. Color Pigments: Finely ground, non-fading mineral oxides, interground with cement, as 
required to provide color of exposed concrete as approved by Architect. 

C. Aggregates to Extend Modified Portland Cement Patching Materials: Well-graded  
aggregates, saturated-surface-dry, having low absorption and high density as approved 
by concrete restoration system manufacturer and Architect. 

D. Reinforcement for Patches over 1 Inch Deep: Stainless steel wire mesh, 3/4 inch x 3/4 
inch formed of 1/32-inch-diameter stainless steel wire. 

E. Anchors for Reinforcement: 1/16-inch-diameter Type 304 stainless steel wire. 

2.05 EQUIPMENT 

A. Tools for Concrete Removal 
1. Saws and Grinders: Tools with diamond blades or blades of other suitable 

abrasives that can be controlled to ensure straight cuts. 
2. Pneumatic Hammers: Hammers weighing no more than 15 pounds without bit. 

For fine work provide pneumatic carving tools by Trow and Holden, telephone 
800-451-4349, or approved equal. 

B. Pressure Washer: Capable of providing water at 1500 psi with a working pressure gage. 
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C. Nozzles for Washing: Minimum 15 degree fan tip. 

PART 3 - EXECUTION 

3.01 GENERAL PROCEDURE 

A. General: Provide concrete restoration using the following sequence. 

B. Remove deteriorated concrete using mechanical methods. 

C. Clean all surfaces using pressurized water washing. 

D. Apply bonding agent. 

E. Patch concrete. 

3.02 SEQUENCE 

A. Notify A/E team when existing roofing and edge treatments are removed from concrete 
roof slab edges. 

B. A/E team will mark and measure areas to be repaired. 

C. Provide ½” deep undercut edge around perimeter of area to be repaired. 

D. Reinforcing exposed for more than one-third of its perimeter circumference shall have 
the concrete chiseled away from the reinforcing to provide a 1” minimum clearance 
between the concrete and reinforcing.  Concrete substrate shall be solid but have 
roughened surfaces. 

E. Wire Brush exposed reinforcing, to bright metal with no rust or scale.  Keep cleaned 
reinforcing dry until repair mortar is placed. 
1. Where section loss of reinforcing bar is more than 25 percent, or 20 percent in 

two or more adjacent bars, cut bars and remove and replace as directed by 
Architect.  Remove additional concrete as necessary to provide at least 3/4-inch  
clearance at existing and replacement bars.  Splice replacement bars to existing 
bars according to ACI 318 by lapping, welding, or using mechanical couplings. 

F. Apply primer and repair mortar, appropriate for surface being repaired, ie vertical or 
overhead, according to manufacturer’s recommendations. 

G. Finish “in plane” and “flush” with surrounding surface. 

H. Protect and cure repaired area in conformance with manufacturer’s recommendations. 

3.03 ADJUSTMENT AND CLEANING 

A. Repair or replace damaged or defective concrete restoration work as directed by 
Restoration Consultant to Restoration Consultant's satisfaction at no additional cost to 
Owner. 

END OF SECTION 03 01 37 
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SECTION 05 12 00 

STRUCTURAL STEEL 

PART 1 - GENERAL 

1.01 RELATED WORK SPECIFIED IN OTHER SECTIONS 

A. Division 05 Section “Metal Decking”. 

B. Division 01 Section “Quality Requirements” for independent testing agency procedures 
and administrative requirements. 

1.02 RELATED DOCUMENTS 

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

1.03 DEFINITIONS 

A. Structural Steel:  Elements of structural steel frame, as classified by AISC’s “Code of 
Standard Practice for Steel Buildings and Bridges,” that support design loads. 

B. Architecturally Exposed Structural Steel:  Structural steel designated as architecturally 
exposed structural steel in the Contract Documents. 

1.04 PERFORMANCE REQUIREMENTS 

A. Connections:  Provide details of connections required by the Contract Documents to be 
selected or completed by structural-steel fabricator to withstand LRFD loads indicated 
and comply with other information and restrictions indicated. 
1. Select and complete connections using schematic details indicated and AISC’s 

“Manual of Steel Construction, 13th Edition. 

B. Construction:  Type 2, simple framing. 

1.05 SUMMARY 

A. Extent of Structural steel work is shown on drawings, including schedules, notes and 
details to show size and location of members and type of steel required.  Extent of 
Structural steel includes, but is not limited to, providing and installing angles, plates, 
bent plates; modifications to existing roof dunnage steel; modifications to existing 
supporting steel members at existing openings, mechanical curbs, skylights, and roof 
hatches as required to accommodate new roofing system; providing and installing 
support angle frames for new roof openings; modifications to existing roof access 
ladders (extending) and wall ladders to accommodate new roofing system (shortening); 
and hot-dip-galvanized guard rails at roof edges adjacent to mechanical equipment as 
shown in contract plans.  
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B. Provide steel sections, anchors, bolts, expansion bolts and other items attached to 
structural steel for attachment of work of other trades.  This shall include all-thread 
anchors and hex washer head screw fasteners with drill tips for securing parapet 
construction at perimeter of roofs.  This shall include drill tip screws for securing 
existing tectum roof panels to the top chord angles of the existing open web joists in the 
gymnasium. 

C. Source Quality control:  materials and fabrication procedures are subject to inspection 
and tests in mill, shop, and field.  Such inspections and test will not relieve Contractor 
of responsibility for providing materials and fabrication procedures in compliance with 
specified requirements. 

D. Existing conditions:  Verify dimensions at site whenever possible without causing delay 
in the work. 

1.06 SUBMITTALS 

A. General:  Submit each item in this article according to the Conditions of the Contract 
and Division 01 Specification Sections. 

B. Shop drawings shall be reviewed and “checked” by the Fabricator prior to being 
submitted to the Engineer.  Unchecked shop drawings shall be rejected and returned to 
the Contractor. 

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

D. Shop Drawings:  Submit shop drawings including complete details for fabrication and 
assembly of structural steel.  Include all erection plans, member details, and anchor bolt 
setting plans.  Column details shall include column flange and/or web reinforcement 
sized by the Contractor in accordance with AISC requirements. 
1. The omission from the shop drawings of any material shown on the contract 

drawings shall not relieve the Contractor from furnishing same, even though the 
drawings have been returned reviewed. 

2. Substitutions of shapes or sections, or modifications of details as well as any 
deviations from the Structural Design Drawings, and the reasons therefore, shall 
be submitted with shop drawings for approval and shall be specifically called to 
the attention of the Engineer of Record. 

3. Resubmitted shop drawings shall have revisions circled or clouded to identify the 
change.  Piece mark designations which m ay be added to erection drawings on 
successive submissions need not be identified. 

4. The Contractor alone shall be responsible for all errors of detailing, fabrication, 
and for the correct fitting of the structural members. 

5. The Contractor shall be responsible for the correct coordination of his work 
where it comes in conjunction and/or contact with any other work.  Dimensions 
are the responsibility of the Contractor.  Indicate provisions to be made for 
connection of other work such as stair stringers and supports for equipment and 
apparatus.  Indicate information relative to holes, cut-outs, and fittings as 
required by the work of other trades. 

6. Fabrication of any material or performance of any work shall not proceed until 
shop drawings have been reviewed and approved by the Engineer of Record. 
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7. The details shall be prepared in such a way as to avoid having steel connections, 
bracing, etc., interfere with architectural details or in any way reduce the area of 
shafts, openings, clearances, etc. 

8. All weld symbols, both shop and field shall be those shown in the latest edition 
of “Symbols for Welding and Nondestructive Testing”, AWS A2.4. 

9. No structural drawings will be reproduced as shop drawings. 
10. Include details of cuts, connections, splices, camber, holes, and other pertinent 

data. 
11. Include embedment drawings. 
12. Indicate welds by standard AWS symbols, distinguishing between shop and field 

welds, and show size, length, and type of each weld. 
13. Indicate type, size, and length of bolts, distinguishing between shop and field 

bolts.  Identify high-strength bolted, slip-critical, direct-tension, or tensioned 
shear/bearing connections. 

14. Indicate working point locations and brace working lines on braced frame beam 
drawings. 

E. Welding certificates. 

1.07 QUALITY ASSURANCE 

A. Codes and standards:  comply with provisions of following, except as otherwise 
indicated: 
1. AISC "Code of Standard Practice for Steel Buildings and Bridges", dated March 

18, 2005. 
a. Delete Paragraph 1.5.1 and 1.5.2; Add paragraph 1.5.1 

"The fabricator shall be fully responsible for the design of all steel 
connections for the project. 

b. Paragraph 3.1.2 of the above code is hereby modified by the addition of 
the following:  
“Approval of connection details shall not constitute acceptance of design 
responsibility of the connection details by the owners designated 
representative. The fabricator shall take full responsibility for the design of 
the steel connections for the project.” 

2. AISC "Specifications for Structural Steel Buildings, " March 9, 2005 with 
commentary. 

3. AISC "Specifications for Structural Joints using ASTM A 325 or A 490 Bolts" 
June 30, 2004. 

4. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel". 
5. ASTM A 6 "General Requirements for Delivery of Rolled Steel Plates, Shapes, 

Sheet Piling and Bars for Structural Use". 
6. AISC’s “Seismic Provisions for Structural Steel Buildings” and “Supplement No. 

2.” 
7. AISC’s “Specification for the Design of Steel Hollow Structural Sections.” 
8. AISC’s “Specification for Allowable Stress Design of Single-Angle Members.” 

B. Qualifications for Welding Work:  Qualify welding processes and welding operators in 
accordance with AWS "Standard Qualification Procedure". 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

STRUCTURAL STEEL
05 12 00 -4

April 18, 2014
 

C. Erector Qualifications:  Engage an experienced Erector who has completed structural 
steel work similar in material, design, and extent to that indicated for this Project and 
with a five-year record of successful in-service performance. 

D. Fabricator Qualifications:  Engage a firm experienced in fabricating structural steel 
similar to that indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capability to fabricate structural steel 
without delaying the work. 

E. Welding:  Qualify procedures and personnel according to AWS D1.1, “Structural 
Welding Code – Steel.” 
1. Present evidence that each welder has satisfactorily passed AWS qualification 

tests for welded processes involved and, if pertinent, has undergone 
recertification. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to site at such intervals to insure uninterrupted progress of work. 

B. Deliver anchor bolts and anchorage devices.  Provide setting drawings, templates, and 
directions for the installation of the anchor bolts and other devices. 

C. Store materials to permit easy access for inspection and identification.  Structural steel 
members which are stored at the project site shall be above ground on platforms, skids 
or other supports.  Other materials shall be stored in a weathertight and dry place until 
ready for use in the work.  Protect steel members and packaged materials from 
corrosion and deterioration. 

D. Do not store materials on structure in a manner that might cause distortion or damage to 
members or supporting structures.  Repair or replace damaged materials or structures as 
directed. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Metal surfaces, general:  for fabrication of work which will be exposed to view, use 
only materials which are smooth and free of surface blemishes including pitting, rust 
and scale, seam marks, roller marks, rolled trade names and roughness.  Remove such 
blemishes by grinding, or by welding and grinding, prior to cleaning, treating and 
application of surface finishes. 

B. Structural steel shapes, plates, and bars: 
 

1. Wide Flange Section ASTM A992, Grade 50. 
2. Structural other than wide flange sections ASTM A 36. 
3. Plates, bars, etc.  ASTM A 36. 

 

C. Cold-formed steel tubing:  ASTM A 500, Grade B (Fy=46 ksi). 
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D. Steel Pipe: ASTM A53, Type S, Grade B, open hearth or basic oxygen steel, with the 
stipulation that sulfur does not exceed 0.05 percent. 

E. Anchor bolts:  ASTM F 1554 grade 36, headed type unless otherwise indicated. 

F. High-strength threaded fasteners:  American made, heavy hexagon structural bolts, 
heavy hexagon nuts, and hardened washers, as follows: 

 
1. Quenched and tempered medium-carbon steel bolts, nuts and washers, complying 

with ASTM A 325. 

G. Expansion bolts:  Conforming to Federal Specification FF-S-325, Group II, Type 4, 
Class 1 for concrete expansion anchors. Expansion bolts shall be Hilti "Kwik Bolts" as 
manufactured by Hilti Fastening Systems or equal. 

H. Electrodes for welding:  AISC Specification for Structural Steel Buildings, Section 
A3.6, with nominal tensile strength of 70 ksi minimum. 

I. Deformed bar anchors: flux filled deformed bar anchor, ASTM A-108 cold worked, 
deformed wire per ASTM A-496. Deformed bar anchors shall be Nelson type "D2L" as 
manufactured by TRW Nelson Stud Welding Division. 

J. Channel slots:  16 gage mill galvanized. Channel slots for masonry anchors on beams 
and columns parallel and adjacent to masonry walls shall be DUR-O-WAL, D/A 901.  
Channel slots shall be shop attached and have a maximum spacing of 16" on center.  

K. Structural steel primer:  Lead and chromate free metal primer equivalent to Tnemec No. 
10-1009 Grey Metal Primer. 

L. Zinc rich coating:  A liquid compound containing 95% zinc in the dried film equivalent 
to Z.R.C. Cold Galvanizing Compound 

M. Hot-Dipped Galvanizing: in accordance with ASTM A 123. 

N. Protection coating for structural steel below grade:  Cold applied, black, thixotropic, 
heavy duty protective coating based on a blend of plasticized coal tar pitch with 
solvents and fillers, conforming to Military Specifications MIL-C-18480B.  Coating 
shall be Bitumastic No. 50, as manufactured by KOP-COAT, Inc. 

O. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, 
nonstaining grout containing selected silica sands, Portland cement, shrinkage 
compensating agents, plasticizing and water-reducing agents, complying with ASTM C 
1107, of consistency suitable for application, 30 minute working time, and a seven day 
compressive strength of 6000 psi for a mixture with a “flowable” consistency, defined 
as 140 percent flow on flow table, ASTM C 230, 5 drips in 3 seconds. 

P. Epoxy Grout:  ASTM C 881, two-component material suitable for use on dry or damp 
surfaces.  Epcon C6, Epcon A7 as manufactured by ITW Ramset/Red Head or HIT 
HY200 as manufactured by HILTI.  Diamond-coated drill bits and/or carbide drill bits 
are acceptable with the use of Epcon C6 or HIT HY200.  Only carbide drill bits are 
acceptable with the use of Epcon A7. 
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Q. Threaded Rods:  ASTM A 307, Grade A, Zinc plated. 
1. Washers:  ASTM A 36 carbon steel, Zinc plated. 

R. Self-Drilling Screws: ASTM A 510 Grade 1018-1022, case hardened and tempered, 
Zinc Plated with integral drill point appropriate for drilling through base material. 

S. Washers used at tectum panels fastening: 2 inch diameter, galvalume. 

2.02 FABRICATION 

A. Shop fabrication and assembly:  fabricate and assemble structural assemblies in shop to 
greatest extent possible.  Fabricate items of structural steel in accordance with AISC 
Specifications and as indicated on final shop drawings.  Provide camber in structural 
members where indicated. 

B. Properly mark and match-mark materials for field assembly.   

C. All beams, unless otherwise shown, shall be fabricated with the natural camber up.  In 
addition, for beams that exceed 42' in length such camber shall not be less than the 
minimum camber tabulated on page 1-147 of the AISC Manual. 

D. Where finishing is required, complete assembly, including welding of units, before start 
of finishing operations.  Provide finish surfaces of members exposed in final structure 
free of markings, burrs, and other defects. 

E. High-strength bolted construction:  install high-strength threaded fasteners in 
accordance with AISC "Specifications for Structural Joints using ASTM A 325 or A 
490 Bolts".  High-strength fasteners designed as bearing connectors by the contractor 
shall be tightened to a "snug tight" condition in accordance with ASTM A325 or A490, 
Section 8(c).  Reduced slip-critical connection allowable values shall be used in the 
design of all connections utilizing tension control bolts. 

F. Welded construction:  comply with AWS Code for procedures, appearance and quality 
of welds, and methods used in correcting welding work. 

G. Assemble and weld built-up sections by methods which will produce true alignment of 
axes without warp. 

H. Holes for Other Work: Provide holes required for securing other work to structural steel 
framing, and for passage of other work through steel framing members, as shown on 
final shop drawings. Shop cut, drill, or punch holes perpendicular to metal surfaces. Do 
not flame cut holes or enlarge holes by burning.  Drill holes in bearing plates. 

I. Identify high-strength structural steel according to ASTM A 6 and maintain. 

J. Comply with fabrication tolerance limits of AISC’s “Code of Standard Practice for 
Steel Buildings and Bridges” for structural steel. 

K. Architecturally Exposed Structural Steel:  Comply with fabrication requirements, 
including tolerance limits, of AISC’s “Code of Standard Practice for Steel Buildings 
and Bridges” for structural steel identified as architecturally exposed structural steel.  
This shall include guard rails. 
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1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes 
including pitting, rust, scale, seam marks, roller marks, rolled trade names, and 
roughness. 

2. Remove blemishes by filling or grinding or by welding and grinding, before 
cleaning, treating, and shop priming. 

L. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 
1. Plane thermally cut edges to be welded to comply with requirements in AWS 

D1.1. 

M. Finishing:  Accurately finish ends of columns and other members transmitting bearing 
loads. 

N. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to 
SSPC-SP 1, “Solvent Cleaning.” 

O. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 
connectors.  Use automatic end welding of headed-stud shear connectors according to 
AWS D1.1 and manufacturer’s written instructions. 

2.03 SHOP PAINTING 

A. General:  Shop paint structural steel which is exposed to view after project completion.  
1. Do not paint surfaces which are to be welded or high-strength bolted with slip 

critical type connections. Do not paint steel that receives a zinc or galvanized 
coating.  Do not paint surfaces that well receive fire proofing compounds. 

B. Surface preparation:  After inspection and before shipping, clean steel work to be 
painted. Remove loose rust, loose mill scale, and spatter, slag or flux deposits.  Clean 
steel in accordance with Steel Structures Painting Council (SSPC) as follows: 
1. SP-3 "Power Tool Cleaning". 

C. Painting:  Immediately after surface preparation, apply structural steel primer paint in 
accordance with manufacturer's instructions and at a rate to provide dry film thickness 
of not less than 1.5 mils.  Use painting methods which result in full coverage of joints, 
corners, edges and exposed surfaces. 

2.04 GALVANIZING 

A. General:  Steel members exposed to weather in the completed construction shall be hot-
dipped galvanized in accordance with ASTM A 123.  Minimum acceptable zinc coating 
weight shall be 2 oz./sq. ft.  

2.05 SHOP CONNECTIONS 

A. Design of connections shall conform to the current American Institute of Steel 
Construction Specification and the AISC Design Manual 13th Edition using the LRFA 
Method of Design. 

B. High-Strength Bolts:  Shop install high-strength bolts according to RCSC’s 
“Specification for Structural Joints using ASTM A 325 or A 490 Bolts” for type of bolt 
and type of joint specified. 
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1. Joint Type:  Snug tightened. 

C. Design of end connections shall be in accordance with the AISC’s “Manual of Steel 
Construction.”  Field connections may be bolted using ¾ inch diameter bolts minimum, 
except where noted welded.  A minimum of two bolts per member connection is 
required. 

D. Beam end connections shall be selected and detailed for 1.25 times the reactions 
indicated.  A minimum connection capacity of 15k shall be provided.  Reactions 
governed by the 15k minimum are designated as such on plan, and need not be 
increased by the factory of 1.25.  For the purpose of bidding only, connections where 
no end reactions are indicated may be estimated for a reaction equal to one-half the 
allowable uniform load for the beam span.  Connections for composite beams with no 
end reaction indicated may be estimated for 1.5 times one-half the allowable uniform 
load for the beam span.  For design purposes, the Fabricator shall submit an RFI to the 
Engineer to request values for any reactions that are not indicated. 

E. Connections shall be consistent with Type 2 construction as described in the AISC 
Specifications, unless otherwise indicated on the structural drawings. 

F. All column ends scheduled to receive cap and base plates shall be milled or sawn to 
ensure full bearing.  All surfaces to be welded shall be free from loose scale, rust, 
grease, paint or other foreign material, except that mill scale which resists vigorous 
brushing may remain.  Joint surfaces shall be free from fins or tears. 

G. Install flexible masonry anchors as required in Division 04. 

H. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, 
tolerances, appearance, and quality of welds and for methods used in correcting welding 
work. 
1. Remove backing bars or runoff tabs, back gouge, and grind steel smooth on all 

members designated as architecturally exposed structural steel. 
2. Assemble and weld built-up sections by methods that will maintain true 

alignment of axes without exceeding tolerances of AISC’s “Code of Standard 
Practice for Steel Buildings and Bridges” for mill material. 

3. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances.  Prevent weld show-through on exposed steel surfaces. 
a. Grind butt welds flush. 
b. Grind exposed fillet welds 5/16-inch and larger to smooth profile.  Dress 

exposed welds. 

I. Moment Connections:  Moment connections shall be designed by the Fabricator.  The 
Fabricator shall design the moment connection to the design values indicated on the 
drawings.  If no value is indicated in the plans, the Fabricator shall design the moment 
connection per the full strong axis moment capacity of the beam indicated in the AISC 
Manual 13th Edition. Moment Connections shall be designed using the slip critical bolt 
values without 1/3 increase in allowable stress.  A typical generic detail is shown on the 
contract documents.  The weld size, number of bolts, plate size, and stiffener size and 
welds shall be designed to the above perimeters. 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

STRUCTURAL STEEL
05 12 00 -9

April 18, 2014
 

2.06 SOURCE QUALITY CONTROL 

A. Owner will engage in independent testing and inspecting agency to perform shop tests 
and inspections and prepare test reports. 
1. Testing agency will conduct and interpret tests and state in each report whether 

test specimens comply with or deviate from requirements. 
2. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

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

C. Additional testing, at Contractor’s expense, will be performed to determine compliance 
of corrected work with specified requirements. 

D. Shop-Bolted Connections:  Shop-bolted connections will be inspected according to 
RCSC’s “Specification for Structural Joints using ASTM A 325 or A 490 Bolts.” 

E. Shop-Welded Connections:  In addition to visual inspection, shop-welded connections 
will be tested and inspected according to AWS D1.1. 

PART 3 - EXECUTION 

3.01 ERECTION 

A. Surveys:  Check elevations of concrete and masonry bearing surfaces, and locations of 
anchor bolts and similar devices, before erection work proceeds, and report 
discrepancies to the Engineer of Record.  Do not proceed with erection until corrections 
have been made, or until compensating adjustments to structural steel work have been 
agreed upon with the Engineer of Record.  Initiation of steel erection without comment 
to the Engineer of Record regarding discrepancies in anchor bolt locations will be 
construed as acceptance of anchor bolt locations by the steel erector. 

B. Temporary shoring and bracing:  provide temporary shoring and bracing members with 
connections of sufficient strength to bear dead, snow, wind and erection loads.  
Maintain temporary shoring and bracing members and connections, until permanent 
members are in place and final connections are made and until all masonry walls have 
been erected and attached to steel framing.  Provide temporary guy lines to achieve 
proper alignment of structures as erection proceeds. 

C. Temporary planking:  provide temporary planking and working platforms as necessary 
to effectively complete work. 

D. Setting bases and bearing plates:  clean concrete and masonry bearing surfaces of 
bond-reducing materials and roughen to improve bond to surfaces.  Clean bottom 
surface of base and bearing plates. 

E. Grouting:  pack grout solidly between bearing surfaces and bases or plates to ensure 
that no voids remain.  Finish exposed surfaces, protect installed materials, and allow to 
cure. 
1. For proprietary grout materials, comply with manufacturer's instructions. 
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F. Field assembly:  set structural frames accurately to lines and elevations indicated.  
Align and adjust various members forming part of complete frame or structure before 
permanently fastening.  Clean bearing surfaces and other surfaces which will be in 
permanent contact before assembly.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

G. Level and plumb individual members of structure within specified AISC tolerances. 

H. All beams shall be erected with the natural camber up. 

I. The Contractor shall be solely responsible for obtaining from the Heating, Ventilating 
and Air Conditioning, Electrical, Plumbing, and other Sub-Contractors, the final 
approved sizes and location and framing requirements for openings and special supports 
to be provided for their trades. 

J. Provide heavy washers above base plates at all anchor bolts and as otherwise required.  

K. The Contractor shall be solely responsible that all welded connections, including 
moment connections, are completed and made in full compliance with all 
recommendations and requirements of the AWS Building Code. 

L. The Contractor shall be solely responsible that all bolted connections are complete.  
Connections with high strength bolts shall be completed in full compliance with all 
requirements of the Specification for Structural Joints. 

M. High strength threaded fasteners shall be used in all connections requiring bolting. 

N. Splice members only where indicated and accepted on shop drawings. 

O. Do not enlarge unfair holes in members by burning or by use of drift pins, except in 
secondary bracing members.  Ream holes that must be enlarged to admit bolts. 

P. Gas cutting:  do not use gas cutting torches in field for correcting fabrication errors in 
primary structural framing.  Cutting will be permitted only on secondary members who 
are not under stress, as acceptable to the Engineer of Record.  Finish gas-cut sections 
equal to a sheared appearance when permitted.  

Q. Touch-up painting and Z.R.C. coating:  immediately after erection, clean field welds, 
bolted connections, and abraded areas of shop paint or Z.R.C. coating.  Apply paint or 
coating to areas using same material as used for shop painting. 

R. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils. 

S. Any corrections required in the field to make members fit, shall be brought to the 
attention of the Engineer for approval. 

T. Provide angle frames made of L 5” x 3 ½” x 5/16” to support all roof drain sump pans, 
if not otherwise noted on plans. 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

STRUCTURAL STEEL
05 12 00 -11

April 18, 2014
 

U. Provide angle frames for all openings in steel roof deck greater than 8” with a minimum 
angle L5” x 3 ½” x 5/16”.  See plans for additional information. 

V. Provide dunnage for support of roof top equipment where required.  See drawings for 
locations of equipment requiring dunnage.  Unless specifically detailed on the plans or 
otherwise noted, provide two vertical posts 3 ½” diameter extra strong pipe, with ½” 
thick cap plates, at each roof member.  At a minimum provide W8x28 framing members 
under all sides of the equipment and attach to vertical poses with 4 – ¾’ diameter A 325 
bolts. 

3.02 FIELD CONNECTIONS 

A. High-Strength Bolts:  Field install high-strength bolts according to RCSC’s 
“Specification for Structural Joints using ASTM A 325 or A 490 Bolts” for type of bolt 
and type of joint specified. 
1. Joint Type:  Snug tightened. 

B. Design of end connections shall be in accordance with the AISC’s “Manual of Steel 
Construction.” A minimum of two bolts per member connection is required.  Field 
connections may be bolted using ¾ inch diameter bolts minimum, except where noted 
welded. 

C. Beam end connections shall be selected and detailed for 1.25 times the reactions 
indicated. A minimum connection capacity of 15k shall be provided.  Reactions 
governed by the 15k minimum are designated as such on plan, and need not be 
increased by the factory of 1.25. For the purpose of bidding only, connections where no 
end reactions are indicated may be estimated for a reaction equal to one-half the 
allowable uniform load for the beam span.  Connections for composite beams with no 
end reaction indicated may be estimated for 1.5 times one-half the allowable uniform 
load for the beam span.  For design purposes, the Fabricator shall submit an RFI to the 
Engineer to request values for any reactions that are not indicated. 

D. Connections shall be consistent with Type 2 construction as described in the AISC 
Specifications, unless otherwise indicated on the structural drawings. 

E. Weld Connections:  Comply with AWS D1.1 for welding procedure specifications, 
tolerances, appearance, and quality of welds and for methods used in correcting welding 
work. 
1. Comply with AISC’s “Code of Standard Practice for Steel Buildings and 

Bridges” and “Specification for Structural Steel Buildings – Allowable Stress 
Design and Plastic Design” for bearing adequacy of temporary connections, 
alignment, and removal of paint on surfaces adjacent to field welds. 

2. Remove backing bars or runoff tabs, back gouge, and grind steel smooth on all 
members designated as architecturally exposed structural steel. 

3. Assemble and weld built-up sections by methods that will maintain true 
alignment of axes without exceeding tolerances of AISC’s “Code of Standard 
Practice for Steel Buildings and Bridges” for mill material. 

4. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances.  Prevent weld show-through on exposed steel surfaces. 
a. Grind butt welds flush. 
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b. Grind exposed fillet welds 5/16-inch and larger to smooth profile.  Dress 
exposed welds. 

c. Witness the actual welding procedures of all multi-pass fillet welds and 
single pass fillet welds greater than 5/16 inch. 

d. Welds that do not pass visual inspection are to be tested again using either 
magnetic particle or dye penetration test methods. 

5. Witness the welding procedure and perform ultrasonic testing (ASTM E 164) on 
100 percent of all full and partial penetration welds. 

F. The Fabricator and Erector are to provide the testing and inspection agency and the 
Special Inspector safe access to the site throughout the duration of the steel erection.  
The Fabricator is to notify the testing agency and the Special Inspector a minimum of 
48 hours prior to the start of erection. 

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

3.03 FIELD QUALITY CONTROL 

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

B. Correct deficiencies in or remove and replace structural steel that inspections and test 
reports indicate do not comply with specified requirements. 

C. Additional testing, at Contractor’s expense, will be performed to determine compliance 
of correct work with specified requirements. 

D. Bolted Connections:  Field-bolted connections will be inspected according to RCSC’s 
“Specification for Structural Joints using ASTM A 325 or A 490 Bolts.” 

E. Welded Connections:  Field welds will be visually inspected according to AWS D1.1 
and the inspection procedures listed below: 
1. Inspect and test field fillet welds as follows: 

a. Visually inspect 100 percent of all fillet welds. 

3.03 REPAIRS AND PROTECTION 

A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint 
according to ASTM A 780 and manufacturer’s written instructions. 

B. Touchup Painting:  After installation, promptly clean, prepare, and prime or reprime 
field connections, rust spots, and abraded surfaces of prime-painted joists and 
accessories, bearing plates, and abutting structural steel. 
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 

power-tool cleaning. 
2. Apply a compatible primer of same type as shop primer used on adjacent 

surfaces. 

C. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting 
Sections. 
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D. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
apply galvanizing repair paint according to ASTM A 780. 

 
END OF SECTION 05 12 00 
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SECTION 05 31 00 

STEEL DECKING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Roof deck for in-fill of existing openings that are no longer required. 

B. Related Sections include the following: 
1. Division 01 Section 01015 Construction and Demolition Waste Management 
2. Division 01 Section 01515 Construction Indoor Air Quality (IAQ) Management 
3. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear 

connectors. 

1.03 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing 
channels, pans, cut deck openings, special jointing, accessories, and attachments to 
other construction. 

C. Welding certificates. 

1.04 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural 
Welding Code - Sheet Steel." 

B. AISI Specifications:  Comply with calculated structural characteristics of steel deck 
according to AISI's "North American Specification for the Design of Cold-Formed 
Steel Structural Members." 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Steel Deck: 

a. ASC Profiles, Inc. 
b. Canam Steel Corp.;The Canam Manac Group. 
c. Consolidated Systems, Inc. 
d. DACS, Inc. 
e. D-Mac Industries Inc. 
f. Epic Metals Corporation. 
g. Marlyn Steel Decks, Inc. 
h. New Millennium Building Systems, LLC. 
i. Nucor Corp.; Vulcraft Division. 
j. Roof Deck, Inc. 
k. United Steel Deck, Inc. 
l. Valley Joist; Division of EBSCO Industries, Inc. 
m. Verco Manufacturing Co. 
n. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel 

Corporation. 

2.02 ROOF DECK 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply 
with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication 
No. 30, and with the following: 
1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 40, 

G60 zinc coating. 
2. Span Condition:  Triple span or more. 
3. 1 1/2 inch deep narrow rib deck (Type A), 20 gage galvanized steel deck with 

nesting side seams.  Minimum acceptable metal thickness, before coating, of 20 
gage deck shall be 0.034 inches. 

2.03 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 
requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or 
pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-
steel screws, No. 10 minimum diameter. 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 



 

 
Ludlowe High School Roof Replacement STEEL DECKING 
Fairfield, Connecticut 05 31 00 - 3 
PE Project 56110.00 April 18, 2014 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 
33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and 
finish as deck; of profile indicated or required for application. 

F. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch thick, of same material and 
finish as deck, with 3-inch wide flanges and level recessed pans of 1-1/2-inch minimum 
depth.  For drains, cut holes in the field. 

G. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a 
minimum of 94 percent zinc dust by weight. 

H. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance. 

3.02 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and 
commentary in SDI Publication No. 30, manufacturer's written instructions, and 
requirements in this Section. 

B. Install temporary shoring before placing deck panels, if required to meet deflection 
limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately 
aligned and bearing on supporting frame before being permanently fastened.  Do not 
stretch or contract side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for 
strength, continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc 
welding, appearance and quality of welds, and methods used for correcting welding 
work. 

3.03 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the 
surface diameter indicated or arc seam welds with an equal perimeter that is not less 
than 1-1/2 inches long as follows, or as indicated on the contract document. 
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1. Weld Diameter:  5/8 inch, nominal. 
2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two 

welds per deck unit at each support.  Space welds as indicated on drawings.  If 
not indicated space welds 12 inches apart in the field of roof and 6 inches apart in 
roof corners and perimeter, based on roof-area definitions in FMG Loss 
Prevention Data Sheet 1-28. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 
between supports, at intervals indicated on drawings.  If not indicated, space fastenings, 
as a minimum, not exceeding the lesser of 1/2 of the span or 36 inches on center , and 
as follows: 
1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel 

screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 
1-1/2 inches, with end joints as follows: 
1. End Joints:  Lapped 2 inches minimum.  

D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and 
weld flanges to top of deck.  Space welds not more than 12 inches apart with at least 
one weld at each corner. 

E. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels according to deck manufacturer's written 
instructions.  Fasten to substrate to provide a complete deck installation. 
1. Weld cover plates at changes in direction of roof-deck panels, unless otherwise 

indicated. 

F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 
indicated.  Install with adhesive according to manufacturer's written instructions to 
ensure complete closure. 

3.04 FIELD QUALITY CONTROL 

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

B. Field welds will be subject to inspection. 

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

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine 
compliance of corrected work with specified requirements. 

F. Visually inspect weld patterns, side-lap connections, and perimeter edge connections to 
confirm conformance with specifications and Contract Documents. 
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3.05 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces 
of deck with galvanized repair paint according to ASTM A 780 and manufacturer's 
written instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both 
surfaces of prime-painted deck immediately after installation, and apply repair paint. 
1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom 

surfaces of deck exposed to view. 
2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included 

in Division 09 Section. 

C. Repair Painting:  Wire brushing, cleaning, and repair painting of rust spots, welds, and 
abraded areas of both deck surfaces are included in Division 09 Section. 

D. Provide final protection and maintain conditions to ensure that steel deck is without 
damage or deterioration at time of Substantial Completion. 

END OF SECTION 05 31 00 





SECTION 05 40 00 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Exterior parapet framing. 
2. Exterior sheathing. 
3. Engineering design. 

B. Related Sections include the following: 
1. Division 06 Section “Rough Carpentry”. 

1.03 PERFORMANCE REQUIREMENTS 

A. AISI "Specifications": Calculate structural characteristics of cold-formed metal framing 
according to AISI's "Specification for the Design of Cold-Formed Steel Structural 
Members" and the following: 
1. Center for Cold-Formed Steel Structures (CCFSS) Technical Bulletin, Vol.2, 

No.1, February 1993 "AISI Specification Provisions for Screw Connections". 

B. Structural Performance:  Provide cold-formed metal framing capable of withstanding 
design loads within limits and under conditions indicated. 
1. Design Loads:  As indicated. 
2. Deflection Limits:  Design framing systems to withstand design loads without 

deflections greater than the following: 
a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/360 of 

the wall height. 
3. Design framing systems to provide for movement of framing members without 

damage or overstressing, sheathing failure, connection failure, undue strain on 
fasteners and anchors, or other detrimental effects when subject to a maximum 
ambient temperature change of 120 deg F (67 deg C). 

4. Design framing system to maintain clearances at openings, to allow for 
construction tolerances, and to accommodate live load deflection of primary 
building structure as follows: 
a. Upward and downward movement of 3/4 inch (19 mm). 

C. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-
Formed Steel Framing - General Provisions." 
1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - 

Header Design." 
2. Design exterior non-load-bearing wall framing to accommodate horizontal 

deflection without regard for contribution of sheathing materials. 
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1.04 SUBMITTALS 

A. Product data for each type of cold-formed metal framing, accessory, and product 
specified. 

B. Engineering Design: Drawings and calculations for each wall type and for each 
difference structural loading situation in the Project. 

C. Shop drawings showing layout, spacings, sizes, thickness, and types of cold-formed 
metal framing, fabrication, fastening and anchorage details, including mechanical 
fasteners. Show reinforcing channels, opening framing, supplemental framing, 
strapping, bracing, bridging, splices, accessories, connection details, and attachments to 
other units of Work. 

D. Mill certificates signed by manufacturers of cold-formed metal framing certifying that 
their products comply with requirements, including uncoated steel thickness, yield 
strength, tensile strength, total elongation, and galvanized-coating thickness. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experienced Installer who has completed cold-
formed metal framing similar in material, design, and extent to that indicated for this 
Project and with a record of successful in-service performance. 

B. Fire-Test-Response Characteristics: Where fire-resistance-rated assemblies are 
indicated, provide cold-formed metal framing identical to that tested as part of an 
assembly for fire resistance per ASTM E 119 by an independent testing and inspecting 
agency acceptable to authorities having jurisdiction. 

C. Marking of Framing Members: Provide factory-applied marking and identification on 
each steel member, including roll-former’s identification, steel thickness in mils or 
inches exclusive of protective coating, yield strength in ksi, coating weight using 
standard coating designator, and color-coating as required by Building Code. 

D. Pre-installation Conference: Conduct conference at Project site to comply with 
requirements of Division 01 Section “Project Management”. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage 
during delivery, storage, and handling. 

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to 
avoid condensation. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, manufacturers offering cold-
formed metal framing that may be incorporated in the Work include, but are not limited 
to, the following: 
1. Steel Framing and Furring: 

a. ClarkWestern Building Systems. 
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b. Dietrich Industries, Inc. 
c. MarinoWare; Division of Ware Ind. 
d. Super Stud Building Products, Inc. 

2.02 MATERIALS 

A. Galvanized-Steel Sheet: ASTM A 446 (AST\4 A 446N'I), zinc coated according to 
ASTN4 A 525 (AST\4 A 525\1), and as follows: 
1. Coating Designation: G 90 (Z 275). 
2. Grade: As required by structural performance. 

2.03 WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs of web depths indicated, with 
lipped flanges, with sizes, gauges, and spacing as shown on the Drawings. 
1. Minimum base steel thickness: 0.0329-inches. Provide thicker steel where 

indicated on Drawings. 

B. Stud sizes for exterior walls with brick veneer are as follows (based on design wind 
pressure of 30 psf and a maximum allowable wall deflection limited to L/600): 

C. Steel Track: Manufacturer's standard U-shaped steel track, unpunched, of web depths 
indicated, with straight flanges, and complying with the following: 
1. Design Uncoated-Steel Thickness: Matching steel studs. 

2.04 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories of the same material and finish used for framing 
members, with minimum yield strength of 33,000 psi (230 MPa). 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 
1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Gusset plates. 
5. Stud kickers and girts. 
6. Reinforcement plates. 

2.05 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A 36 (ASTM A 36M), zinc coated by the hot-dip 
process according to ASTMA 123. 
1. Provide deflection clips at exterior stud framing connections to top tracks. 

B. Cast-in-Place Anchor Bolts and Studs: ASTM A 307, Grade A ~STM F 568, Property 
Class 4.6); carbon-steel hex-head bolts and studs; carbon-steel nuts; and flat, 
unhardened-steel washers. Zinc coated by the hot-dip process according to ASTM A 
153. 

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to 
sustain, without failure, a load equal to 5 times the design load, as determined by testing 
per ASTM E 488 conducted by a qualified independent testing agency. 

 
Ludlowe High School Roof Replacement COLD-FORMED METAL FRAMING 
Fairfield, Connecticut 05 40 00 - 3 
PE Project 56110.00 April 18, 2014 
 



D. Powder-Actuated Anchors: Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with capability to sustain, without failure, 
a load equal to 10 times the design load, as determined by testing per ASTM E 1190 
conducted by a qualified independent testing agency. 

E. Mechanical Fasteners: Corrosion-resistant coated, self-drilling, self-threading steel drill 
screws. 
1. Head Type: Low-profile head beneath sheathing, manufacturer's standard 

elsewhere. 

F. Welding Electrodes: Comply with AWS standards. 

2.06 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a 
minimum of 94 percent zinc dust by weight. 

B. Thermal Insulation:  For insulation of inaccessible voids within cold-formed framing, 
utilize ASTM C 665, Type I, unfaced mineral-fiber blankets produced by combining 
glass or slag fibers with thermosetting resins. 

2.07 GYPSUM SHEATHING 

A. Glass-Mat Gypsum Board: Gypsum board designed as an exterior substrate for a 
weather barrier, consisting of a noncombustible water-resistant core, essentially 
gypsum, surfaced with glass mats on face and back, partially or completely embedded 
in core, and with unsurfaced square edges. Comply with ASTM C 1177 and 
requirements indicated below: 
1. Type: C or Type X. 
2. Thickness: 1/2 inch (12.7mm) or 5/8-inch, providing fire rating required for wall 

as indicated on Drawings. 

B. Products: Subject to compliance with requirements, gypsum sheathing boards that may 
be incorporated in the Work include, but are not limited to, the following: 
1. Dens-Glass Gold Exterior Sheathing; Georgia-Pacific Corp. 
2. E2XP Extended Exposure Sheathing; National Gypsum Company. 
3. Fiberock Aqua-Tough Sheathing; U.S. Gypsum Company. 
4. GlasRock Sheathing; CertainTeed Corporation, a division of Saint-Gobain. 
5. GreenGlass Fiberglass-Faced Gypsum Sheathing; Temple-Inland, Inc. 
6. Weather Defense Platinum; Lafarge North America. 

C. Sheathing Fasteners: ASTM C 954, steel drill screws, Type S-12 fluted tip, a minimum 
of 11/4 inches (32 mm) long, with organic-polymer coating or other corrosion-protective 
coating. 

2.08 TAPES AND SEALANT 

A. Sheathing Tape: Tape specifically designed and manufactured to seal joints in gypsum 
sheathing against water and air infiltration, formulated with an adhesive that 
permanently bonds to gypsum sheathing substrates. Provide tape which complies with 
gypsum sheathing manufacturer's recommendations. 

B. Silicone Emulsion Sealant: Product complying with ASTM C 834, compatible with 
sealant tape and gypsum sheathing, recommended by manufacturers of both sheathing 
and tape for use with glass-fiber sheathing tape and for covering exposed fasteners. 
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1. Product: Subject to compliance with requirements, provide Dow Coming 795 
Building Sealant. 

2.09 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, true to line, and 
with connections securely fastened, according to manufacturer's recommendations and 
the requirements of this Section. 
1. Fabricate framing assemblies in jig templates. 
2. Cut framing members by sawing or shearing; do not torch cut. 
3. Fasten cold-formed metal framing members by welding or screw fastening, as 

standard with fabricator. Wire tying of framing members is not permitted. 
a. Comply with AWS requirements and procedures for welding, appearance 

and quality of welds, and methods used in correcting welding work. 
b. Locate mechanical fasteners and install according to cold-framed metal 

framing manufacturer's instructions with screw penetrating joined 
members by not less than 3 exposed screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or 
screw fastening, according to manufacturer's recommendations. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and 
erection stresses. Lift fabricated assemblies to prevent damage or distortion. 

C. Fabrication Tolerances: Fabricate assemblies to a maximum allowable tolerance 
variation from plumb, level, and true to line of 1/8 inch in 10 feet (1:960), and as 
follows: 
1. Spacing: Space individual framing members no more than plus or minus 1/8 inch 

from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum 
out-of-square tolerance of 1/8 inch (3 mm). 

D. Field-applied primers and coatings shall meet the restrictions on volatile organic 
compounds as required in Division 01 Section “Limits for Volatile Organic Compound 
Contents for Adhesives, Sealants, Paints, and Coatings.” 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 
requirements, including installation tolerances and other conditions affecting 
performance of cold-formed metal framing. Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

3.02 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed metal framing and accessories plumb, square, true to line, and with 
connections securely fastened, according to manufacturer1s recommendations and the 
requirements of this Section. 
1. Cut framing members by sawing or shearing; do not torch cut. 
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2. Fasten cold-formed metal framing members by welding or screw fastening, as  
standard with fabricator. Wire tying of framing members is not permitted. 
a. Comply with AWS requirements and procedures for welding, appearance 

and quality of welds, and methods used in correcting welding work. 
b. Locate mechanical fasteners and install according to cold-framed metal 

framing manufacturer's instructions with screw penetrating joined 
members by not less than 3 exposed screw threads. 

C. Install framing members in one-piece lengths, unless splice connections are indicated 
for track or tension members. 

D. Provide temporary bracing and leave in place until framing is permanently stabilized. 

E. Install insulation in built-up exterior framing members, such as headers, sills, boxed 
joists, and double studs, inaccessible upon completion of framing work. 

F. Fasten reinforcement plate over web penetrations that exceed size of manufacturer's 
standard punched openings. 

G. Erection Tolerances: Install cold-formed metal framing to a maximum allowable 
tolerance variation from plumb, level, and true to line of 1/8 inch in 10 feet (1:960), and 
as follows: 
1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) 

from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Locate framing members in addition to those at typical spacing as required to 
provide attachment for metal ties for unit masonry. 

3.03 NONLOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs. Align tracks accurately and securely 
anchor to sup-porting structure as indicated. 

B. Squarely seat studs against webs of top and bottom tracks. Fasten both flanges of studs 
to top and bottom track, unless otherwise indicated. Space studs as indicated on 
structural drawings. 

C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls 
or warped surfaces and similar requirements. 
1. Bridging: Combination of flat, steel-sheet straps of width and thickness indicated, 

and studtrack solid blocking of width and thickness matching studs. Fasten flat 
straps to stud flanges and secure solid blocking to stud webs or flanges. 

D. Install horizontal bridging in wall studs, spaced in rows not more than 48 inches (1219 
mm) apart. Fasten at each stud intersection. 

E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 
clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete 
and stable curtain wall framing system. 

3.04 GYPSUM SHEATHING INSTALLATION 

A. General: Install gypsum-sheathing board according to manufacturer's instructions and 
GA-253 "Application of Gypsum Sheathing." 
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B. Install square end and edged sheathing vertically with long edges parallel to, and 
centered over, studs. Install solid blocking where end joints do not bear against framing 
sills or track. Fasten gypsum sheathing board to perimeter framing and to each stud 
with self-drilling, bugle-head screws, located a minimum of 3/8 inches (9.5 mm) from 
ends and edges of board units, as follows: 
1. Space fasteners to comply with manufacturer's recommendations. 

3.05 TAPE AND SEALANT APPLICATION 

A. Sheathing Tape: Apply sheathing tape to joints in sheathing; overlap tape by not less 
than the tape width at joint intersections. Apply tape in accordance with both tape and 
sheathing manufacturer's recommendations. 

3.06 FIELD QUALITY CONTROL 

A. Mockups: Before installing framing or sheathing, build mockups to verify system 
selection and coordination with other materials. Build mock-ups using materials 
indicated for the completed work. 

3.07 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
installed cold-formed metal framing with galvanizing repair paint according to ASTM 
A 780 and the manufacturer's instructions. 

B. Protect gypsum sheathing that will be exposed to weather for more than one month as 
follows: 
1. Protect cutouts, comers, and joints in the sheathing by filling with a flexible 

sealant or by applying tape recommended by sheathing manufacturer at the time 
sheathing is applied. 

C. Provide final protection and maintain conditions in a manner acceptable to 
manufacturer and Installer to ensure that cold-formed metal framing is without damage 
or deterioration at the time of Substantial Completion. 

END OF SECTION 05 40 00 
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SECTION 05 52 13 

PIPE AND TUBE RAILINGS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes steel pipe and tube railings, including: 
1. Galvanized steel pipe railings. 

1.03 PERFORMANCE REQUIREMENTS 

A. General:  In engineering railings to withstand structural loads indicated, determine 
allowable design working stresses of railing materials based on the following: 
1. Steel:  72 percent of minimum yield strength. 

B. Structural Performance:  Provide railings capable of withstanding the effects of gravity 
loads and the following loads and stresses within limits and under conditions indicated: 
1. Handrails: 

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

2. Top Rails of Guards: 
a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied horizontally and 

concurrently with 100 lbf/ ft. (1.46 kN/m) applied vertically downward. 
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

3. Infill of Guards: 
a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 

sq. ft. (0.093 sq. m). 
b. Infill load and other loads need not be assumed to act concurrently. 

C. Thermal Movements:  Provide exterior railings that allow for thermal movements 
resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, 
failure of connections, and other detrimental effects.  Base engineering calculation on 
surface temperatures of materials due to both solar heat gain and nighttime-sky heat 
loss. 
1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 

deg C), material surfaces. 

D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by 
insulating metals and other materials from direct contact with incompatible materials. 
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1.04 SUBMITTALS 

A. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 
1. For installed products indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer responsible 
for their preparation. 

B. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of railing through one source from a single 
manufacturer. 

B. Welding:  Qualify procedures and personnel according to the following: 
1. AWS D1.1, "Structural Welding Code--Steel". 

1.06 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous 
with railings by field measurements before fabrication and indicate measurements on 
Shop Drawings. 
1. Established Dimensions:  Where field measurements cannot be made without 

delaying the Work, establish dimensions and proceed with fabricating railings 
without field measurements.  Coordinate wall and other contiguous construction 
to ensure that actual dimensions correspond to established dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.07 COORDINATION AND SCHEDULING 

A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, 
and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  
Deliver such items to Project site in time for installation. 

B. Schedule installation so wall attachments are made only to completed walls.  Do not 
support railings temporarily by any means that do not satisfy structural performance 
requirements. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1. Steel Pipe and Tube Railings: 

a. Pisor Industries, Inc. 
b. Sharpe Products. 
c. Wagner, R & B, Inc.; a division of the Wagner Companies. 
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2.02 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, 
roller marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and 
finish as supported rails, unless otherwise indicated. 

2.03 STEEL AND IRON 

A. Tubing:  ASTM A 500 (cold formed). 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight 
(Schedule 40), unless another grade and weight are required by structural loads. 
1. Provide galvanized finish for exterior installations and where indicated. 

C. Castings:  Either gray or malleable iron, unless otherwise indicated. 
1. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or 

required by structural loads. 
2. Malleable Iron:  ASTM A 47/A 47M. 

2.04 FASTENERS 

A. Provide plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for 
electrodeposited zinc coating. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, 
and class required to produce connections suitable for anchoring railings to other types 
of construction indicated and capable of withstanding design loads. 

C. Fasteners for Interconnecting Railing Components: 
1. Provide concealed fasteners for interconnecting railing components and for 

attaching them to other work, unless otherwise indicated. 
2. Provide concealed fasteners for interconnecting railing components and for 

attaching them to other work, unless exposed fasteners are unavoidable or are the 
standard fastening method for railings indicated. 

3. Provide tamper-resistant flat-head machine screws for exposed fasteners, unless 
otherwise indicated. 

D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-
resistant materials with capability to sustain, without failure, a load equal to six times 
the load imposed when installed in unit masonry and equal to four times the load 
imposed when installed in concrete, as determined by testing per ASTM E 488 
conducted by a qualified independent testing agency. 

2.05 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

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

A. General:  Fabricate railings to comply with requirements indicated for design, 
dimensions, member sizes and spacing, details, finish, and anchorage, but not less than 
that required to support structural loads. 

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  
Clearly mark units for reassembly and coordinated installation.  Use connections that 
maintain structural value of joined pieces. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a 
radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  
Provide weep holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar 
items. 

G. Connections:  Fabricate railings with welded connections, unless otherwise indicated. 

H. Welded Connections:  Cope components at connections to provide close fit, or use 
fittings designed for this purpose.  Weld all around at connections, including at fittings. 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no 

roughness shows after finishing and welded surface matches contours of 
adjoining surfaces. 

I. Form changes in direction as follows: 
1. By inserting prefabricated flush-elbow fittings. 

J. Close exposed ends of railing members with prefabricated end fittings. 

K. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  
Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or 
less. 

L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous 
fittings, and anchors to interconnect railing members to other work, unless otherwise 
indicated. 

M. Provide inserts and other anchorage devices for connecting railings to concrete or 
masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by 
railings.  Coordinate anchorage devices with supporting structure. 

2.07 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 
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B. Provide exposed fasteners with finish matching appearance, including color and texture, 
of railings. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings 
accurately in location, alignment, and elevation; measured from established lines and 
levels and free of rack. 
1. Do not weld, cut, or abrade surfaces of railing components that have been coated 

or finished after fabrication and that are intended for field connection by 
mechanical or other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 
3. Align rails so variations from level for horizontal members and variations from 

parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch 
in 12 feet (5 mm in 3 m). 

C. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where 
necessary for securing railings and for properly transferring loads to in-place 
construction. 

3.02 RAILING CONNECTIONS 

A. Welded Connections:  Use fully welded joints for permanently connecting railing 
components.  Comply with requirements for welded connections in Part 2 "Fabrication" 
Article whether welding is performed in the shop or in the field. 

B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart 
than required to accommodate thermal movement.  Provide slip-joint internal sleeve 
extending 2 inches (51 mm) beyond joint on either side, fasten internal sleeve securely 
to 1 side, and locate joint within 6 inches (152 mm) of post. 

3.03 ANCHORING POSTS 

A. Form or core-drill holes not less than 5 inches (127 mm) deep and 3/4 inch (19 mm) 
larger than OD of post for installing posts in concrete.  Clean holes of loose material, 
insert posts, and fill annular space between post and concrete with nonshrink, 
nonmetallic grout, mixed and placed to comply with anchoring material manufacturer's 
written instructions. 

B. Cover anchorage joint with flange of same metal as post, attached to post with set 
screws. 

3.04 ATTACHING HANDRAILS TO WALLS 

A. Attach handrails to wall with wall brackets.  Provide brackets with 11/2-inches (38-mm) 
clearance from inside face of handrail and finished wall surface. 
1. Use type of bracket with predrilled hole for exposed bolt anchorage. 
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B. Locate brackets as indicated or, if not indicated, at spacing required to support 
structural loads. 

C. Secure wall brackets to building construction as follows: 
1. For concrete and solid masonry anchorage, use drilled-in expansion shields and 

hanger or lag bolts. 
2. For hollow masonry anchorage, use toggle bolts. 

3.05 ADJUSTING AND CLEANING 

A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

3.06 PROTECTION 

A. Protect finishes of railings from damage during construction period with temporary 
protective coverings approved by railing manufacturer.  Remove protective coverings at 
time of Substantial Completion. 

B. Restore finishes damaged during installation and construction period so no evidence 
remains of correction work.  Return items that cannot be refinished in the field to the 
shop; make required alterations and refinish entire unit, or provide new units. 

END OF SECTION 05 52 13 
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SECTION 06 10 00 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Wood blocking and nailers. 
2. Framing with dimension lumber. 
3. Sheathing. 
4. Plywood backing panels. 

B. Related Sections include Division 07 Section "SBS Modified Bituminous Membrane 
Roofing" for connection of roof assembly to wood blocking. 

1.03 DEFINITIONS 

A. Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, 
unless otherwise indicated. 

B. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 
1. NELMA - Northeastern Lumber Manufacturers Association. 
2. NLGA - National Lumber Grades Authority. 

1.04 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, net amount of preservative 
retained, and chemical treatment manufacturer's written instructions for handling, 
storing, installing, and finishing treated material. 

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, both before and 
after exposure to elevated temperatures when tested according to ASTM D 5516 
and ASTM D 5664. 

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. 
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1.05 QUALITY ASSURANCE 

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

B. Source Limitations for Fire-Retardant-Treated Wood:  Obtain each type of fire-
retardant-treated wood product through one source from a single producer. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide 
air circulation.  Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.01 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the 
American Lumber Standards Committee Board of Review. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade 

stamp on end or back of each piece. 
3. 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. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 
5. Provide dry lumber with 19 percent maximum moisture content at time of 

dressing for 2-inch nominal (38-mm actual) thickness or less, unless otherwise 
indicated. 

B. Wood Structural Panels: 
1. Plywood:  DOC PS 1. 
2. Oriented Strand Board:  DOC PS 2. 
3. Thickness:  As needed to comply with requirements specified but not less than 

thickness indicated. 
4. Comply with "Code Plus" provisions in APA Form No. E30K, "APA 

Design/Construction Guide:  Residential & Commercial." 
5. Factory mark panels according to indicated standard. 

2.02 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA C2 (lumber) and AWPA C9 
(plywood), except that lumber that is not in contact with the ground 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 one of 

the following: 
a. Ammoniacal, or amine, copper quat (ACQ). 
b. Copper bis (dimethyldithiocarbamate) (CDDC). 
c. Ammoniacal copper citrate (CC). 
d. Copper azole, Type A (CBA-A). 
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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 material after treatment to a maximum moisture content of 19 percent for 
lumber and 15 percent for plywood.  Do not use material that is warped or does not 
comply with requirements for untreated material. 

C. Mark each treated item with the treatment quality mark of an inspection agency 
approved by the American Lumber Standards Committee Board of Review. 
1. For exposed lumber indicated to receive a stained or natural finish, mark end or 

back of each piece. 

D. Application:   
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 

similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

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

2.03 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, provide materials that 
comply with performance requirements in AWPA C20 (lumber) and AWPA C27 
(plywood).  Identify fire-retardant-treated wood with appropriate classification marking 
of UL, U.S. Testing, Timber Products Inspection, or another testing and inspecting 
agency acceptable to authorities having jurisdiction. 
1. Use treatment for which chemical manufacturer publishes physical properties of 

treated wood after exposure to elevated temperatures, when tested by a qualified 
independent testing agency according to ASTM D 5664, for lumber and 
ASTM D 5516, for plywood. 

2. Use treatment that does not promote corrosion of metal fasteners. 
3. Use Exterior type for exterior locations and where indicated. 
4. Use Interior Type A High Temperature (HT), unless otherwise indicated. 

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

2.04 DIMENSION LUMBER 

A. General:  Provide dimension lumber of grades indicated according to the American 
Lumber Standards Committee National Grading Rule provisions of the grading agency 
indicated. 

B. Framing Other Than Non-Load-Bearing Partitions:  Construction or No. 2 grade and 
any of the following species: 
1. Douglas fir-larch (north); NLGA. 
2. Hem-fir (north); NLGA. 
3. Spruce-pine-fir; NLGA. 

2.05 MISCELLANEOUS LUMBER 

A. General:  Provide lumber for support or attachment of other construction, including the 
following: 
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1. Blocking. 
2. Cants. 
3. Nailers. 
4. Furring. 

B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber 
with 19 percent maximum moisture content and any of the following species: 
1. Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA. 
2. Spruce-pine-fir (south) or Spruce-pine-fir; NELMA, NLGA, WCLIB, or WWPA. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and 
the following species and grades: 
1. Northern species, No. 2 Common grade; NLGA. 

D. For furring strips for installing plywood or hardboard paneling, select boards with no 
knots capable of producing bent-over nails and damage to paneling. 

2.06 WOOD SHEATHING 

A. Plywood Wall Sheathing:  Exterior, Structural I sheathing. 
1. Span Rating:  Not less than 16/0. 
2. Thickness:  Not less than 1/2 inch (13 mm). 

B. Oriented-Strand-Board Wall Sheathing:  Exposure 1, Structural I sheathing. 
1. Span Rating:  Not less than 16/0. 
2. Thickness:  Not less than 1/2 inch (13 mm). 

2.07 FASTENERS 

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

high relative humidity, provide fasteners with hot-dip zinc coating complying 
with ASTM A 153/A 153M. 

2. For fasteners used with preservative-treated wood provide fasteners galvanized to 
meet requirements of ASTM A 653/A 653M, G90. 

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

C. Power-Driven Fasteners:  CABO 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). 

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. 
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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. 

2.08 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with 
APA AFG-01 that is approved for use with type of construction panel indicated by both 
adhesive and panel manufacturers. 
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 

3.01 INSTALLATION, GENERAL 

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

B. Do not use materials with defects that impair quality of rough carpentry or pieces that 
are too small to use with minimum number of joints or optimum joint arrangement. 

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated 
lumber and plywood. 

D. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 
1. CABO NER-272 for power-driven fasteners. 
2. Published requirements of metal framing anchor manufacturer. 
3. Table 2304.9.1, "Fastening Schedule," in the International Building Code. 

E. 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; predrill as required. 

3.02 WOOD SLEEPER, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work.  Attach items to 
substrates to support applied loading.   

B. Attach blocking at perimeter of roof assemblies to meet wind uplift requirements in 
Division 07 Section “SBS Modified Bituminous Membrane Roofing”.  Secure anchors 
to masonry structure. 

END OF SECTION 06 10 00 
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SECTION 07 01 51  

PREPARATION FOR REROOFING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Full tear-off of roof areas indicated. 
2. Removal of base flashings. 
3. Repair, rehabilitation, and testing of existing decks. 

B. Related Sections: 
1. Division 01 Section “Allowances” for unit allowance for replacement of Tectum and 

metal substrate panels. 
2. Division 07 Section “SBS-Modified Bituminous Membrane Roofing” for new roofing 

system including tapered insulation. 

1.03 DEFINITIONS 

A. Roofing Terminology:  Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA 
Roofing and Waterproofing Manual" apply to work of this Section. 

B. Roof Re-Cover Preparation:  Existing roofing system is to remain and be prepared for new roof 
installed over it. 

C. Full Roof Tear-Off:  Removal of existing roofing system from deck. 

D. Partial Roof Tear-Off:  Removal of selected components and accessories from existing roofing 
system. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Temporary Roofing Submittal:  Product data and description of temporary roofing system.  If 
temporary roof remains in place, include surface preparation requirements needed to receive 
permanent roof, and submit a letter from roofing manufacturer, stating acceptance of the 
temporary roof and that its inclusion does not adversely affect the roofing system's resistance to 
fire and wind or its FM Global rating. 

C. Pull-out Tests: Submit results of pull-out tests that were conducted for each type of substrate. 
Include drawings and diagrams as required together with calculations prepared by a 
Professional Engineer that indicate the number and locations of mechanical fasteners required at 
each unit of existing substrate deck to resist required wind uplift forces. 
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1.05 INFORMATIONAL SUBMITTALS 

A. Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including exterior and interior finish surfaces, that might be misconstrued as 
having been damaged by reroofing operations.  Submit before Work begins. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications:  Approved by warrantor of existing roofing system to work on existing 
roofing. 

B. Reroofing Conference:  Conduct conference at Project site. 

1.07 OCCUPANCY CONDITIONS 

A. Owner will occupy portions of building immediately below reroofing area.  Conduct reroofing 
so Owner's operations are not disrupted.  Provide Owner with not less than 72 hours' notice of 
activities that may affect Owner's operations. 
1. Coordinate work activities daily with Owner so Owner can place protective dust and 

water-leakage covers over sensitive equipment and furnishings, shut down HVAC and 
fire-alarm or -detection equipment if needed, and evacuate occupants from below work 
area. 

2. Before working over structurally impaired areas of deck, notify Owner to evacuate 
occupants from below affected area.  Verify that occupants below work area have been 
evacuated before proceeding with work over impaired deck area. 

B. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior 
plantings, and landscaping from damage or soiling from reroofing operations. 

C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 

1.08 ROOF REMOVAL CONDITIONS 

A. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 
1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

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

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 removals. 

D. Weather Limitations:  Proceed with reroofing preparation only when existing and forecasted 
weather conditions permit Work to proceed without water entering existing roofing system or 
building. 

E. Storage or sale of removed items or materials on-site is not permitted. 
1. Maintain fire-protection facilities in service during selective demolition operations. 
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PART 2 - PRODUCTS 

2.01 REPLACEMENT MATERIALS 

A. Use materials matching existing substrate decks materials unless otherwise indicated. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Shut off rooftop utilities and service piping before beginning the Work. 

B. Protect existing roofing system that is not to be reroofed. 

C. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.  Cover 
air-intake louvers before proceeding with reroofing work that could affect indoor air quality or 
activate smoke detectors in the ductwork. 

D. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.  
Prevent debris from entering or blocking roof drains and conductors.  Use roof-drain plugs 
specifically designed for this purpose.  Remove roof-drain plugs at end of each workday, when 
no work is taking place, or when rain is forecast. 

3.02 ROOF TEAR-OFF 

A. General:  Notify Owner each day of extent of roof tear-off proposed for that day and obtain 
authorization to proceed. 

B. Remove aggregate ballast from roofing. 

C. Remove pavers and accessories from roofing. Store and protect pavers and accessories for 
reuse.  Discard cracked pavers. 

D. Full Roof Tear-Off:  Except where indicated otherwise remove existing roofing and other 
roofing system components down to the deck. 
1. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts 

are dry.  Remove unadhered bitumen, unadhered felts, and wet felts. 
2. Remove excess asphalt from steel deck.  A maximum of 15 lb/100 sq. ft. (0.72 kg/sq. m) 

of asphalt is permitted to remain on steel decks. 
3. Remove fasteners from deck. 
1. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts 

are dry.  Remove unadhered bitumen, unadhered felts, and wet felts. 
2. Remove excess asphalt from steel deck that is exposed by removal of wet or damp 

materials.  A maximum of  of asphalt is permitted to remain on steel decks. 
3. Remove fasteners from deck. 

3.03 DECK PREPARATION 

A. Existing decks include cast-in-place concrete, metal deck, Tectum deck, and precast concrete 
tee construction. Deck types are indicated on the Drawings. Examine decks before and after 
tear-off of roofing systems to observe general condition and connections to structural system.  
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B. Field Testing: Where existing Tectum and Metal decks are to receive new roof assemblies 
components of which are to be mechanically fastened to the decks, conduct pull-out tests to 
establish structural capacity of the deck to meet wind uplift requirements.  
1. Conduct tests in accordance with ANSI “Standard Field Test Procedure For Determining 

The Withdrawal Resistance of Roof Fasteners”. 
2. Produce drawings and diagrams as required together with calculations prepared by a 

Professional Engineer indicating the required number and pattern of mechanical fasteners 
for each panel. 

C. At concrete decks verify that concrete substrate is visibly dry and free of moisture.  Test for 
capillary moisture by plastic sheet method according to ASTM D 4263 on deck at start of each 
day's work and at start of each roof area or plane.  Do not proceed with roofing work if moisture 
condenses under plastic sheet. 

D. If broken or loose fasteners that secure deck panels to one another or to structure are observed, 
or if deck appears or feels inadequately attached, immediately notify Architect.  Do not proceed 
with installation until directed by Architect. 

F. Replace deck as required with new in-kind deck. 

3.04 FLASHING REMOVAL 

A. Remove existing base and cap flashings.  Clean substrates of contaminants, such as asphalt, 
sheet materials, dirt, and debris. 

B. When directed by Architect, replace wood blocking, curbs, and nailers to comply with 
Section 061000 "Rough Carpentry." 

3.05 MODIFICATION OF ROOFTOP EQUIPMENT, CURBS AND ACCESSORIES 

A. Where required to accommodate new roof system remove rooftop equipment including integral 
curbs. For curbs that are to remain, rebuild and reinstall to elevations required for acceptance of 
new roof membranes and flashing. 
1. Provide interim deck and roofing as required to maintain coverage of roof openings. 

B. Build up supports at roof perimeters as indicated. Install blocking fastened to building structure 
with anchors at intervals indicated or as required to resist wind uplift.  

3.06 DISPOSAL 

A. Collect demolished materials and place in containers.  Promptly dispose of demolished 
materials.  Do not allow demolished materials to accumulate on-site. 

B. Transport and legally dispose of demolished materials off Owner's property. 

END OF SECTION 07 01 51 
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SECTION 07 52 16   

SBS MODIFIED BITUMINOUS MEMBRANE ROOFING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Styrene-butadiene-styrene (SBS)-modified bituminous membrane roofing. 
2. Roof insulation. 

B. Related work specified elsewhere: 
1. Division 06 Section “Rough Carpentry”. 
2. Division 07 Section “Preparation for Re-Roofing”. 
3. Division 07 Section “Roof Specialties” for roof edges, copings, and roof-edge drainage 

systems. 

1.03 DEFINITIONS 

A. Roofing Terminology:  Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA 
Roofing and Waterproofing Manual" apply to work of this Section. 

1.04 PREINSTALLATION MEETINGS 

A. Preinstallation Roofing Conference:  Conduct conference at Project site. 

1.05 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

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

C. Samples for Verification:  For the following products provide 3 samples each of products which 
are to be used: 
1. Cap sheets for roofing and flashing, of color required. 
2. Base-plies for roofing and flashing. 
3. Vapor barrier/temporary roof sheet. 
4. Liquid-applied flashing membrane applied to sample of roof cap sheet. 
5. Base sheet. 
6. Aggregate surfacing material in gradation and color required. 
7. Walkway pads, of color required. 

1.06 INFORMATIONAL SUBMITTALS 

A. Research/Evaluation Reports:  For components of membrane roofing system, from ICC-ES. 
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B. Sample Warranties:  For manufacturer's special warranties. 

1.07 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  For roofing system to include in maintenance manuals. 

B. Warranty: Executed warranty signed by manufacturer and installer. 

1.08 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 special warranty. 

1.09 WARRANTY 

A. Special Warranty:  Manufacturer's standard or customized 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. 
1. Special warranty includes membrane roofing, base flashings, roof insulation, cover 

boards, roofing accessories, and other components of membrane roofing system. 
2. Warranty Period:  25 years from date of Substantial Completion. 

B. Special Project Warranty:  Submit roofing Installer's warranty, on warranty form at end of this 
Section, signed by Installer, covering the Work of this Section, including all components of 
roofing system such as membrane roofing, base flashing, roof insulation, fasteners, cover 
boards, substrate boards, vapor retarders, and walkway products, for the following warranty 
period: 
1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide specified products by one of 
the following: 
1. Siplast, Inc. 
2. Soprema, Inc. 
3. Tremco Incorporated. 
4. GAF. 

B. Source Limitations:  Obtain components including roof insulation, base sheets, flashing for 
roofing system from same manufacturer as membrane roofing or manufacturer approved by 
membrane roofing manufacturer. 

2.02 PERFORMANCE REQUIREMENTS 

A. Accelerated Weathering:  Roofing system shall withstand 2000 hours of exposure when tested 
according to ASTM G 152, ASTM G 154, or ASTM G 155. 

B. Impact Resistance:  Roofing system shall resist impact damage when tested according to 
ASTM D 3746 or ASTM D 4272. 

  
Ludlowe High School Roof Replacement  SBS-MODIFIED BITUMINOUS MEMBRANE ROOF 
Fairfield, Connecticut 07 52 16 - 2 
PE Project 56110.00 April 18, 2014 
 

http://www.specagent.com/LookUp/?ulid=5118&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456887168&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456886486&mf=&src=wd


A. FM Global Listing:  Roofing, base flashings, and component materials shall comply with 
requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be 
listed in FM Global's "RoofNav" for Class 1 or noncombustible construction, as applicable.  
Identify materials with FM Global markings. 
1. Fire/Windstorm Classification:  Class 1A-120. 
2. Hail Resistance Rating:  MH. 

B. Exterior Fire-Test Exposure:  ASTM E 108 or UL 790, Class A; for application and roof slopes 
indicated; testing by a qualified testing agency.  Identify products with appropriate markings of 
applicable testing agency. 

2.03 ROOFING SHEET MATERIALS 

A. Base Sheet:  ASTM D 4601, Type II, SBS-modified asphalt-impregnated and coated sheet, with 
glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides. 
1. Weight:  40 lb/100 sq. ft. (1.95 kg/sq. m), minimum. 

B. Vapor Barrier Ply Sheet:  ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt. 
1. Acceptable Products: 

a. Siplast Paradiene 20. 
b. Soprema Sopralene 180 3.5 
c. Tremco POWERply Premium Smooth 
d. GAF; TBD 

C. Roofing Membrane Sheet:  ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified 
asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade S, Type I or II, SBS-
modified asphalt sheet (reinforced with glass fibers); smooth surfaced; suitable for application 
method specified. 
1. Acceptable Products: 

a. Siplast; Paradiene 20HV 
b. Soprema; Sopralene 250 Sanded 
c. Tremco; POWERply Supreme Smooth  
d. GAF; TBD 

D. Granule-Surfaced Roofing Cap Sheet:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-
modified asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade G, Type I or 
II, SBS-modified asphalt sheet (reinforced with glass fibers); granule surfaced; suitable for 
application method specified, and as follows: 
1. Acceptable Products: 

a. Siplast; Paradiene 30FR 
b. Soprema; Sopralene 250 FR GR 
c. Tremco; POWERply Supreme FR 
d. GAF; TBD 

2. Granule Color:  Gray. 

2.04 BASE FLASHING SHEET MEMBRANE MATERIALS 

A. Backer Sheet:  ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced 
with glass fibers); smooth surfaced; suitable for application method specified. 
1. Acceptable Products: 

a. Siplast; Paradiene 20 HV 
b. Soprema; Sopralene Sopralene 250 FR GR 
c. Tremco; POWERply Supreme smooth 
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d. GAF; TBD 

B. Granule-Surfaced Flashing Sheet:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-
modified asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade G, Type I or 
II, SBS-modified asphalt sheet (reinforced with glass fibers); granule surfaced; suitable for 
application method specified, and as follows: 
1. Acceptable Products: 

a. Siplast; Parafor 30 
b. Soprema; Sopralene 250 FR GR 
c. Tremco; POWERply Supreme FR 
d. GAF; TBD 

2. Granule Color:   Gray. 

2.05 LIQUID APPLIED BASE FLASHING MATERIALS 

A. Flashing Membrane Assembly:  A flashing membrane assembly consisting of a liquid applied, 
flexible, monolithic membrane formed by the combination of PMMA-based resin and fleece 
fabric.   

B. Basis of Design: Siplast Parapro Waterproofing System or, subject to compliance with 
requirements a comparable system as manufactured by one of the listed manufacturers. 
1. Resin for Flashing Applications:  A flexible, PMMA-based resin for use in combination 

with non-woven, polyester fabric reinforcement to form a monolithic, reinforced flashing 
membrane. 

2. Fleece for Flashing Reinforcement:  A non-woven, polyester fabric reinforcement as 
supplied by the membrane system manufacturer. 

2.06 SUBSTRATE BOARDS 

A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate,  
Type X, 5/8 inch (16 mm) thick, factory primed. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corporation; GlasRoc Sheathing Type X. 
b. Georgia Pacific Corporation;Dens Deck Prime. 
c. National Gypsum Company; Gold Bond eXP Extended Exposure Sheathing. 
d. Temple-Inland, Inc; GreenGlass Exterior Sheathing. 
e. USG Corporation; Securock Glass Mat Roof Board. 

B. Substrate Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum 
substrate, 5/8 inch (16 mm) thick. 
1. USG Corporation; Securock Gypsum-Fiber Roof Board. 

2.07 AUXILIARY ROOFING MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use 
and compatible with roofing. 
1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 

jurisdiction. 
2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply 

with the following limits for VOC content: 

B. Asphalt Primer:  ASTM D 41/D 41M. 
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C. Cold-Applied Adhesive:  Roofing system manufacturer's standard asphalt-based, one- or two-
part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with 
roofing membrane and base flashings. 

2.08 ROOF INSULATION 

A. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber 
mat facer on both major surfaces. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Atlas Roofing Corporation. 
b. Carlisle SynTec Incorporated. 
c. Firestone Building Products. 
d. GAF Materials Corporation. 
e. Insulfoam LLC; a Carlisle company. 
f. Johns Manville. 

B. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch 
per 12 inches (1:48) unless otherwise indicated. 

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

2.09 INSULATION ACCESSORIES 

A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FM Global 4470, designed for fastening roof insulation to substrate, and 
acceptable to roofing system manufacturer. 

B. Insulation Adhesive:  Insulation manufacturer's recommended adhesive formulated to attach 
roof insulation to substrate or to another insulation layer. 

C. Insulation Cant Strips:  ASTM C 728, perlite insulation board. 

D. Cover Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum 
substrate, 1/2 inch (13 mm) thick. 
1. Product:  USG Corporation; Securock Gypsum-Fiber Roof Board. 

2.10 WALKWAYS 

A. Walkway Cap-Sheet Strips:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified 
asphalt sheet (reinforced with polyester fabric); granule surfaced; suitable for application 
method specified, and as follows: 
1. Granule Color:  Gray. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. Comply with roofing system manufacturer's written instructions. 

B. Substrate-Joint Penetrations:  Prevent adhesives from penetrating substrate joints, entering 
building, or damaging roofing system components or adjacent building construction. 
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3.02 INSULATION INSTALLATION 

A. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures 
of roofing system with vertical surfaces or angle changes greater than 45 degrees. 

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

C. Install insulation under area of roofing to achieve required thickness.  Where overall insulation 
thickness is 2.7 inches (68 mm) or greater, install two 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. 

D. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces. 

E. Adhered Insulation, Concrete Substrate:  Install each layer of insulation and adhere to substrate 
as follows: 
1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft., and 

allow primer to dry. 
2. Set each layer of insulation in insulation adhesive, firmly pressing and maintaining 

insulation in place. 

F. Adhered Insulation, Vapor Barrier/Temporary Roof Substrate:  Install each layer of insulation 
and adhere to substrate as follows: 
1. Adhere each layer of insulation in insulation adhesive, firmly pressing and maintaining 

insulation in place. 

G. Install cover boards over insulation with long joints in continuous straight lines with end joints 
staggered between rows.  Offset joints of insulation below a minimum of 6 inches (150 mm) in 
each direction.  Loosely butt cover boards together .  Tape joints if required by roofing system 
manufacturer. 
1. Adhere cover boards to resist uplift pressure at corners, perimeter, and field of roof. 

3.03 ROOFING SYSTEMS 

A. Install roofing systems according to roofing system manufacturer's written instructions and 
applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the 
Application of Polymer Modified Bitumen Roofing" and as follows: 

B. System Over Concrete 
1. Deck Type:  C (concrete). 
2. Adhering Method:  L (cold-applied adhesive). 
3. Base sheet: None. 
4. Vapor Barrier Sheet:  One, adhered. 
1. Number of Glass-Fiber Base-Ply Sheets:  One 
2. Number of SBS-Modified Asphalt Sheets:  One. 
3. Surfacing Type:  M (mineral-granule-surfaced cap sheet). 

C. System Over Tectum 
1. Deck Type:  N (Tectum). 
2. Adhering Method:  L (cold-applied adhesive). 
3. Base sheet: One, mechanically fastened. 
4. Vapor Barrier Sheet:  One, adhered. 
5. Number of Glass-Fiber Base-Ply Sheets:  One 
6. Number of SBS-Modified Asphalt Sheets:  One. 
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7. Surfacing Type:  M (mineral-granule-surfaced cap sheet). 

D. System Over Metal Deck with Substrate Board 
1. Deck Type:  Non nailable . 
2. Adhering Method:  L (cold-applied adhesive). 
3. Base sheet: None. 
4. Vapor Barrier Sheet:  One, adhered. 
5. Number of Glass-Fiber Base-Ply Sheets:  One 
6. Number of SBS-Modified Asphalt Sheets:  One. 
7. Surfacing Type:  M (mineral-granule-surfaced cap sheet). 

E. Where roof slope exceeds 3/4 inch per 12 inches (1:18, install roofing membrane sheets parallel 
with slope. 

F. Coordinate installation of roofing system so insulation and other components of the roofing 
system not permanently exposed are not subjected to precipitation or left uncovered at the end 
of the workday or when rain is forecast. 

G. Install lapped base-sheet course, extending sheet over and terminating beyond cants.  Attach 
base sheet as follows: 
1. Adhere to substrate in a solid mopping of hot roofing asphalt or uniform coating of cold-

applied adhesive. 

H. Install modified bituminous roofing sheet and cap sheet according to roofing manufacturer's 
written instructions, starting at low point of roofing system.  Extend roofing membrane sheets 
over and terminate beyond cants. 
1. Unroll roofing sheets and allow them to relax for minimum time period required by 

manufacturer. 
2. Apply with cold liquid applied adhesive. 

I. Laps:  Accurately align roofing sheets, without stretching, and maintain uniform side and end 
laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids. 
1. Repair tears and voids in laps and lapped seams not completely sealed. 

J. Install roofing sheets so side and end laps shed water. 

3.04 FLASHING AND STRIPPING INSTALLATION 

A. Install base flashing over cant strips and other sloped and vertical surfaces, at roof edges, and at 
penetrations through roof, and secure to substrates according to roofing system manufacturer's 
written instructions. 

B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above roofing 
membrane and 4 inches (100 mm) onto field of roofing membrane. 

C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing. 

D. Install roofing cap-sheet stripping where metal flanges and edgings are set on roofing according 
to roofing system manufacturer's written instructions. 
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E. Roof Drains:  Set 30-by-30-inch- (760-by-760-mm-) metal flashing in bed of asphaltic adhesive 
on completed roofing membrane.  Cover metal flashing with roofing cap-sheet stripping, and 
extend a minimum of  6 inches (150 mm) beyond edge of metal flashing onto field of roofing 
membrane.  Clamp roofing membrane, metal flashing, and stripping into roof-drain clamping 
ring. 

3.05 WALKWAY INSTALLATION 

A. Walkway Pads:  Install walkway pads using units of size indicated or, if not indicated, of 
manufacturer's standard size, according to walkway pad manufacturer's written instructions. 

END OF SECTION 07 52 16 
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SECTION 07 71 00 

ROOF SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Metal copings and roof edges. 
2. Reglets and counterflashings. 
3. Roof-edge drainage systems. 
4. Aluminum roof expansion joints. 
5. Splash blocks. 

B. Related Sections: 
1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 
2. Division 07 roofing sections. 

1.03 SUBMITTALS 

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

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint 
locations, keyed details, and attachments to other work.  Distinguish between plant- and 
field-assembled work.  
1. Include calculations prepared by a Professional engineer indicating anchorage 

details for perimeter blocking required for copings and roof edges.  

C. Samples:  For each exposed product and for each color and texture specified. 

D. Product test reports. 

E. Maintenance data. 

F. Warranty:  Sample of special warranty. 

1.04 PERFORMANCE REQUIREMENTS 

A. General Performance:  Roof specialties shall withstand exposure to weather and resist 
thermally induced movement without failure, rattling, leaking, or fastener 
disengagement due to defective manufacture, fabrication, installation, or other defects 
in construction. 

B. FM Approvals' Listing:  Manufacture and install copings and roof-edge flashings that 
are listed in FM Approvals' "RoofNav" and approved for windstorm classification, 
Class 1-120.  Identify materials with FM Approvals' markings. 

 
Ludlowe High School Roof Replacement ROOF SPECIALTIES 
Fairfield, Connecticut 07 71 00 - 1 
PE Project 56110.00 April 18, 2014 
 



C. SPRI Wind Design Standard:  Manufacture and install copings and roof-edge flashings 
tested according to SPRI ES-1 and capable of resisting the following design pressures: 
1. Design Pressure:  As calculated in accordance with ASCE 7 formulas for the 

applicable wind speed, exposure factor, building height, building importance 
factor, and pressure coefficient that combines a gust factor.. 

D. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes to prevent buckling, opening of joints, hole elongation, 
overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result of 
thermal movements.  Base calculations on surface temperatures of materials due to both 
solar heat gain and nighttime-sky heat loss. 
1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces. 

1.05 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.06 WARRANTY 

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which 
manufacturer agrees to repair finish or replace roof specialties that show evidence of 
deterioration of factory-applied finishes within 20 years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.01 EXPOSED METALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer 
for finish required, with temper to suit forming operations and performance required. 
1. Surface:  Smooth, flat finish. 
2. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed 

metal surfaces to comply with coating and resin manufacturers' written 
instructions. 
a. Three-Coat Fluoropolymer:  AAMA 620.  System consisting of primer and 

fluoropolymer color topcoat containing not less than 70 percent PVDF 
resin by weight. 

b. Colors: As selected from manufacturer’s full range of standard colors. 

2.02 CONCEALED METALS 

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by 
manufacturer for type of use and structural performance indicated, mill finished. 

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper 
recommended by manufacturer for type of use and structural performance indicated, 
mill finished. 

C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304. 

D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 
designation. 
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2.03 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and 
other miscellaneous items required by manufacturer for a complete installation. 

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and 
designed to meet performance requirements.  Furnish the following unless otherwise 
indicated: 
1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads 

matching color of sheet metal. 
2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel. 
3. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 
4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Series 300 stainless steel or 

hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329. 

C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, 
and use classifications required by roofing-specialty manufacturer for each application. 

D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with 
limited movement. 

E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 
application. 

2.04 COPINGS 

A. Copings:  Manufactured coping system consisting of formed-metal coping cap in 
section lengths not exceeding 12 feet (3.6 m), concealed anchorage; corner units, end 
cap units, and concealed splice plates with same finish as coping caps. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
a. Architectural Products Company. 
b. ATAS International, Inc. 
c. Castle Metal Products. 
d. Cheney Flashing Company. 
e. Hickman Company, W. P. 
f. Johns Manville. 
g. Merchant & Evans, Inc. 
h. Metal-Era, Inc. 
i. Metal-Fab Manufacturing, LLC. 
j. MM Systems Corporation. 
k. National Sheet Metal Systems, Inc. 
l. Perimeter Systems; a division of Southern Aluminum Finishing Company, 

Inc. 
m. Petersen Aluminum Corporation. 

2. Coping-Cap Material:  Formed aluminum, thickness as required to meet 
performance requirements. 

3. Corners:  Factory mitered and continuously welded. 
4. Coping-Cap Attachment Method:  Snap-on, fabricated from coping-cap material. 
5. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches 

(300 mm) wide, with integral cleats. 
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6. Face Leg Cleats:  Concealed, continuous stainless steel. 

2.05 ROOF-EDGE FLASHINGS 

A. Canted Roof-Edge Fascia and Gravel Stop:  Manufactured, two-piece, roof-edge fascia 
consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet 
(3.6 m) and a continuous formed galvanized-steel sheet cant, 0.028 inch (0.71 mm) 
thick, minimum, with extended vertical leg terminating in a drip-edge cleat.  Provide 
matching corner units. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
a. Architectural Products Company. 
b. ATAS International, Inc. 
c. Castle Metal Products. 
d. Cheney Flashing Company. 
e. Hickman Company, W. P. 
f. Johns Manville. 
g. Merchant & Evans, Inc. 
h. Metal-Era, Inc. 
i. Metal-Fab Manufacturing, LLC. 
j. MM Systems Corporation. 
k. National Sheet Metal Systems, Inc. 
l. Petersen Aluminum Corporation. 

2. Fascia Cover:  Fabricated from the following exposed metal: 
a. Formed Aluminum:  Thickness as required to meet performance 

requirements  
3. Corners:  Factory mitered and continuously welded. 
4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover. 
5. Fascia Accessories:  Wall cap and Soffit trim. 

2.06 REGLETS AND COUNTERFLASHINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Castle Metal Products. 
2. Cheney Flashing Company. 
3. Fry Reglet Corporation. 
4. Heckmann Building Products Inc. 
5. Hickman Company, W. P. 
6. Keystone Flashing Company, Inc. 
7. Metal-Era, Inc. 
8. Metal-Fab Manufacturing, LLC. 
9. MM Systems Corporation. 
10. National Sheet Metal Systems, Inc. 

B. Reglets:  Manufactured units formed to provide secure interlocking of separate reglet 
and counterflashing pieces, from the following exposed metal: 
1. Formed Aluminum:  0.024 inch (0.61 mm) thick. 
2. Corners:  Factory mitered and continuously welded. 
3. Surface-Mounted Type:  Provide reglets with slotted holes for fastening to 

substrate, with neoprene or other suitable weatherproofing washers, and with 
channel for sealant at top edge. 
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C. Counterflashings:  Manufactured units of heights to overlap top edges of base flashings 
by 4 inches (100 mm) and in lengths not exceeding 12 feet (3.6 m)  designed to snap 
into reglets and compress against base flashings with joints lapped, from the following 
exposed metal: 
1. Formed Aluminum:  0.032 inch (0.81 mm) thick. 

D. Accessories: 
1. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to 

secure flexible flashing in reglet where clearance does not permit use of standard 
metal counterflashing or where reglet is provided separate from metal 
counterflashing. 

2. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before 
counterflashing to prevent wind uplift of counterflashing lower edge. 

2.07 ALUMINUM ROOF EXPANSION JOINTS 

A. Aluminum Roof Expansion Joint:  Manufactured, continuous, waterproof, joint-cover 
assembly; consisting of a formed or extruded metal cover secured to extruded 
aluminum frames, with water-resistant gasketing between cover and frames, and with 
provision for securing assembly to substrate and sealing assembly to roofing membrane 
or flashing.  Provide factory-fabricated units for corner and joint intersections and 
horizontal and vertical transitions including those to other building expansion joints 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
a. Architectural Art Manufacturing Inc.; a division of Pittcon Architectural 

Metals, LLC. 
b. Balco, Inc. 
c. C/S Group. 
d. InPro Corporation. 
e. MM Systems Corporation. 
f. Nystrom Building Products. 
g. Watson Bowman Acme Corp. 

2. Frame Members:  Extruded aluminum configured as indicated; with exposed 
finish matching cover. 

3. Cover:  Formed or extruded aluminum. 
a. Aluminum Finish:  Clear anodic. 

4. Secondary Seal:  Continuous, waterproof membrane within joint and attached to 
substrate on sides of joint below the cover. 

5. Fire Barrier:  Manufacturer's standard fire-resistive joint system with ratings 
determined per ASTM E 1966 or UL 2079 to resist spread of fire and 
accommodate building thermal and seismic movements without impairing its 
ability to resist the passage of fire and hot gases. 
a. Fire-Resistance Rating:  Not less than fire-resistance rating of the roof 

assembly. 

2.08 ROOF-EDGE DRAINAGE SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Andreas Renner KG. 
2. Architectural Products Company. 
3. ATAS International, Inc. 
4. Berger Building Products, Inc. 
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5. Castle Metal Products. 
6. Cheney Flashing Company. 
7. Hickman Company, W. P. 
8. Klauer Manufacturing Company. 
9. Merchant & Evans, Inc. 
10. Metal-Era, Inc. 
11. Metal-Fab Manufacturing, LLC. 
12. MM Systems Corporation. 
13. National Sheet Metal Systems, Inc. 
14. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc. 

B. Gutters:  Manufactured in uniform section lengths not exceeding 12 feet (3.6 m), with 
matching corner units, ends, outlet tubes, and other accessories.  Elevate back edge at 
least 1 inch (25 mm) above front edge.  Furnish flat-stock gutter straps, gutter brackets, 
expansion joints, and expansion-joint covers fabricated from same metal as gutters. 
1. Fabricate from the following exposed metal: 

a. Formed Aluminum:  0.040 inch (1.02 mm) thick. 
2. Gutter Profile:  As indicated according to SMACNA's "Architectural Sheet Metal 

Manual." 
3. Corners:  Factory mitered and mechanically clinched and sealed watertight. 
4. Gutter Supports:  Manufacturer's standard supports as selected by Architect with 

finish matching the gutters. 
5. Gutter Accessories:  Continuous hinged leaf guard of solid metal designed to 

shed leaves. 

C. Downspouts:  Plain rectangular complete with mitered or smooth-curve elbows, 
manufactured from the following exposed metal.  Furnish with metal hangers, from 
same material as downspouts, and anchors. 
1. Formed Aluminum:  0.040 inch (1.02 mm) thick. 

D. Parapet Scuppers:  Manufactured with closure flange trim to exterior, 4-inch-(100-mm-) 
wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or 
tapered strip into field of roof.   
1. Fabricate from the following exposed metal: 

a. Formed Aluminum:  0.032 inch thick. 

E. Conductor Heads:  Manufactured conductor heads, each with flanged back and stiffened 
top edge and of dimensions and shape indicated, complete with outlet tube that nests 
into upper end of downspout, exterior flange trim, and built-in overflow. 
1. Fabricate from the following exposed metal: 

a. Formed Aluminum:  0.032 inch (0.81 mm) thick. 

F. Splash Blocks: As follows: 
1. Material: Tapered shape 7-1/2” to 18” by 30” long cast concrete. 
2. Manufacturer: Castex Corp., Irvington, NJ, (201) 399-0400 or as approved by the 

Architect. 

PART 3 - EXECUTION 

3.01 INSTALLATION, GENERAL 

A. General:  Install roof specialties according to manufacturer's written instructions.  
Anchor roof specialties securely in place, with provisions for thermal and structural 
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movement.  Use fasteners, solder, protective coatings, separators, sealants, and other 
miscellaneous items as required to complete roof-specialty systems. 
1. Install roof specialties level, plumb, true to line and elevation; with limited oil-

canning and without warping, jogs in alignment, buckling, or tool marks. 
2. Provide uniform, neat seams with minimum exposure of solder and sealant. 
3. Install roof specialties to fit substrates and to result in watertight performance.  

Verify shapes and dimensions of surfaces to be covered before manufacture. 
4. Torch cutting of roof specialties is not permitted. 
5. Install underlayment with adhesive for temporary anchorage.  Apply in shingle 

fashion to shed water, with lapped joints of not less than 2 inches (50 mm). 

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals 
from contact with each other or with corrosive substrates by painting contact surfaces 
with bituminous coating or by other permanent separation as recommended by 
manufacturer. 
1. Coat concealed side of uncoated aluminum roof specialties with bituminous 

coating where in contact with wood, ferrous metal, or cementitious construction. 
2. Underlayment:  Where installing metal flashing directly on cementitious or wood 

substrates, install a course of felt underlayment and cover with a slip sheet. 

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties. 
1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 

inches (450 mm) of corners or intersections unless otherwise shown on 
Drawings. 

2. When ambient temperature at time of installation is between 40 and 70 deg F (4 
and 21 deg C), set joint members for 50 percent movement each way.  Adjust 
setting proportionately for installation at higher ambient temperatures. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing 
not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for 
wood screws substrate not less than recommended by fastener manufacturer to achieve 
maximum pull-out resistance. 

E. Seal joints with sealant as required by roofing-specialty manufacturer. 

F. Seal joints as required for watertight construction.  Place sealant to be completely 
concealed in joint.  Do not install sealants at temperatures below 40 deg F (4 deg C). 

3.02 COPING INSTALLATION 

A. Install cleats, anchor plates, and other anchoring and attachment accessories and 
devices with concealed fasteners. 

B. Anchor copings to meet performance requirements. 
1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor 

plates anchored to substrate at manufacturer's required spacing that meets 
performance requirements. 

3.03 ROOF-EDGE FLASHING INSTALLATION 

A. Install cleats, cants, and other anchoring and attachment accessories and devices with 
concealed fasteners. 

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener 
spacing to meet performance requirements. 
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3.04 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION 

A. General:  Install components to produce a complete roof-edge drainage system 
according to manufacturer's written instructions. 

B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to 
firmly anchored gutter supports spaced not more than 18 inches apart.  Attach ends with 
rivets and seal with sealant to make watertight.  Slope to downspouts. 

1. Install gutter with expansion joints at locations indicated but not exceeding 50 
feet (15.2 m) apart.  Install expansion joint caps. 

2. Install continuous leaf guards on gutters with noncorrosive fasteners, hinged to 
swing open for cleaning gutters. 

C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide 
hangers with fasteners designed to hold downspouts securely to walls and 1 inch (25 
mm) away from walls; locate fasteners at top and bottom and at approximately 60 
inches (1500 mm) o.c. 

D. Parapet Scuppers:  Install scuppers where indicated through parapet.  Continuously 
support scupper, set to correct elevation, and seal flanges to interior wall face, over 
cants or tapered edge strips, and under roofing membrane. 

E. Conductor Heads:  Anchor securely to wall with elevation of conductor top edge 1 inch 
(25 mm) below scupper discharge. 

3.05 REGLET AND COUNTERFLASHING INSTALLATION 

A. Surface-Mounted Reglets:  Install reglets to receive flashings where flashing without 
embedded reglets is indicated on Drawings.  Install at height so that inserted 
counterflashings overlap 4 inches (100 mm) over top edge of base flashings. 

B. Counterflashings:  Insert counterflashings into reglets or other indicated receivers; 
ensure that counterflashings overlap 4 inches (100 mm) over top edge of base flashings.  
Lap counterflashing joints a minimum of 4 inches (100 mm) and bed with sealant.  Fit 
counterflashings tightly to base flashings. 

3.06 ROOF EXPANSION JOINTS INSTALLATION 

A. General:  Comply with manufacturer's written instructions for handling and installing 
roof expansion joints. 
1. Anchor roof expansion joints securely in place, with provisions for required 

movement. 
2. Install roof expansion joints true to line and elevation; with limited oil-canning 

and without warping, jogs in alignment, buckling, or tool marks. 
3. Provide for linear thermal expansion of roof expansion joint materials. 
4. Provide uniform profile of roof expansion joint throughout its length; do not 

stretch or squeeze membranes. 
5. Provide uniform, neat seams. 
6. Install roof expansion joints to fit substrates and to result in watertight 

performance. 
7. Torch cutting of roof expansion joints is not permitted. 
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B. Directional Changes and Other Expansion-Control Joint Systems:  Install factory-
fabricated units at directional changes and at transitions between roof expansion joints 
and exterior expansion-control joint systems specified in Section 079500 "Expansion 
Control" to provide continuous, uninterrupted, and watertight joints. 

C. Splices:  Splice roof expansion joints with materials provided by roof-expansion-joint 
manufacturer for this purpose. 
1. Install waterproof splices and prefabricated end dams to prevent leakage of 

secondary-seal membrane. 

D. Fire Barrier:  Install fire barrier where indicated to provide continuous, uninterrupted 
fire resistance throughout length of roof expansion joint, including transitions and end 
joints. 

E. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals 
from contact with each other or with corrosive substrates by painting contact surfaces 
with bituminous coating or by other permanent separation as recommended by 
manufacturer. 

3.07 CLEANING AND PROTECTION 

A. Clean off excess sealants. 

B. Remove temporary protective coverings and strippable films as roof specialties are 
installed. 

END OF SECTION 07 71 00 
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SECTION 22 05 18  

ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 

1. Escutcheons. 

1.03 ACTION SUBMITTALS 

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

PART 2 - PRODUCTS 

2.01 ESCUTCHEONS 

A. One-Piece, Cast-Brass Type:  With polished, chrome-plated finish and setscrew 
fastener. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with chrome-plated 
finish and spring-clip fasteners. 

C. One-Piece, Stamped-Steel Type:  With chrome-plated finish and spring-clip fasteners. 

D. Split-Casting Brass Type:  With polished, chrome-plated finish and with concealed 
hinge and setscrew. 

E. Split-Plate, Stamped-Steel Type:  With chrome-plated finish, concealed hinge, and 
spring-clip fasteners. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated 
piping and with OD that completely covers opening. 

1. Escutcheons for New or Existing Piping: 
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a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-
pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass or split-casting brass type 
with polished, chrome-plated finish. 

c. Insulated Piping:  One-piece, stamped-steel type or split-plate, stamped-
steel type with concealed hinge 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 
cast-brass or split-casting brass type with polished, chrome-plated finish. 

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 
stamped-steel type or split-plate, stamped-steel type with concealed hinge 

f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-
brass or split-casting brass type with polished, chrome-plated finish. 

g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, 
stamped-steel type or split-plate, stamped-steel type with concealed hinge 

h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass or split-
casting brass type with polished, chrome-plated finish. 

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel 
type or split-plate, stamped-steel type with concealed hinge 

j. Bare Piping in Equipment Rooms:  One-piece, cast-brass or split-casting 
brass type with polished, chrome-plated finish. 

k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type or split-
plate, stamped-steel type with concealed hinge 

3.02 FIELD QUALITY CONTROL 

A. Replace broken and damaged escutcheons and floor plates using new materials. 

END OF SECTION 22 05 18 
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SECTION 22 05 29 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 
EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following hangers and supports for plumbing system piping 
and equipment: 
1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Fastener systems. 

B. Related Sections include the following: 
1. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and 

Equipment" for vibration isolation devices. 

1.03 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for the Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers 
and Supports." 

1.04 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

C. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction. 

1.05 SUBMITTALS 

A. Product Data:  For the following: 
1. Steel pipe hangers and supports. 
2. Powder-actuated fastener systems. 
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show 
fabrication and installation details and include calculations for the following: 
1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 

C. Welding certificates. 

1.06 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 
Welding Code--Steel." AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
ASME Boiler and Pressure Vessel Code:  Section IX. 

B. Welding:  Qualify procedures and personnel according to the following: 
1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
4. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the manufacturers specified. 

2.02 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to 
Part 3 "Hanger and Support Applications" Article for where to use specific hanger and 
support types. 

B. Available Manufacturers: 
1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co. 
3. Globe Pipe Hanger Products, Inc. 
4. Grinnell Corp. 
5. PHD Manufacturing, Inc. 
6. PHS Industries, Inc. 
7. Tolco Inc. 

C. Galvanized, Metallic Coatings:  Pre-galvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for 
support of bearing surface of piping. 
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2.03 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-
bolts. 

2.04 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel 
channels and other components. 

B. Available Manufacturers: 
1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.05 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 
1. Available Manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. Masterset Fastening Systems, Inc. 
d. MKT Fastening, LLC. 
e. Powers Fasteners. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type zinc-coated stainless steel, for use 
in hardened portland cement concrete with pull-out, tension, and shear capacities 
appropriate for supported loads and building materials where used. 
1. Available Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

2.06 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 
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B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-
shrink and nonmetallic grout; suitable for interior and exterior applications. 
1. Properties:  Non-staining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

C. Couplings:  Victaulic Style 107H, 07, and W07 rigid couplings may be used with IPS 
steel piping systems, which meet the support and hanging requirements of ASME B31.1 
and B31.9.  An adequate number of Victaulic Style 177, 77 and W77 flexible couplings 
shall also be used to compensate for thermal expansion/contraction of the pipe. 

PART 3 - EXECUTION 

3.01 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment 
that will not have field-applied finish. 

D. Use non-metallic coatings on attachments for electrolytic protection where attachments 
are in direct contact with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 
specified in piping system Sections, install the following types: 
1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of non-

insulated or insulated stationary pipes, NPS 1/2 to NPS 30 (DN 15 to DN 750). 
2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F (49 

to 232 deg C) pipes, NPS 4 to NPS 16 (DN 100 to DN 400), requiring up to 4 
inches (100 mm) of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For 
suspension of pipes, NPS 3/4 to NPS 24 (DN 20 to DN 600), requiring clamp 
flexibility and up to 4 inches (100 mm) of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes, NPS 1/2 
to NPS 24 (DN 15 to DN 600), if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4 (DN 15 
to DN 100), to allow off-center closure for hanger installation before pipe 
erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension 
of non-insulated stationary pipes, NPS 3/4 to NPS 8 (DN 20 to DN 200). 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of non-insulated 
stationary pipes, NPS 1/2 to NPS 8 (DN 15 to DN 200). 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of non-insulated 
stationary pipes, NPS 1/2 to NPS 8 (DN 15 to DN 200). 
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9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of non-
insulated stationary pipes, NPS 1/2 to NPS 2 (DN 15 to DN 50). 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS 
Type 11):  For suspension of non-insulated stationary pipes, NPS 3/8 to NPS 8 
(DN 10 to DN 200). 

11. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension 
of non-insulated stationary pipes, NPS 3/8 to NPS 3 (DN 10 to DN 80). 

12. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30 (DN 15 
to DN 750). 

13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 
contraction. 

14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36 
(DN 100 to DN 900), with steel pipe base stanchion support and cast-iron floor 
flange. 

15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36 
(DN 100 to DN 900), with steel pipe base stanchion support and cast-iron floor 
flange and with U-bolt to retain pipe. 

16. Adjustable, Pipe Saddle Supports (MSS Type 38):  For stanchion-type support 
for pipes, NPS 2-1/2 to NPS 36 (DN 65 to DN 900), if vertical adjustment is 
required, with steel pipe base stanchion support and cast-iron floor flange. 

17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30 
(DN 25 to DN 750), from 2 rods if longitudinal movement caused by expansion 
and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 
to NPS 20 (DN 65 to DN 500), from single rod if horizontal movement caused by 
expansion and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42 
(DN 50 to DN 1050), if longitudinal movement caused by expansion and 
contraction might occur but vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to 
NPS 24 (DN 50 to DN 600), if small horizontal movement caused by expansion 
and contraction might occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, 
NPS 2 to NPS 30 (DN 50 to DN 750), if vertical and lateral adjustment during 
installation might be required in addition to expansion and contraction. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, 

NPS 3/4 to NPS 20 (DN 20 to DN 500). 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 

NPS 3/4 to NPS 20 (DN 20 to DN 500), if longer ends are required for riser 
clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches (150 mm) for 

heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F (49 to 232 deg C) piping 

installations. 
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3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe 
rings. 

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various 
types of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F (49 to 232 
deg C) piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 

suspend pipe hangers from concrete ceiling. 
2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-

joist construction to attach to top flange of structural shape. 
3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange 

of beams, channels, or angles. 
4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange 

of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 

loads are considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 

tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of 

steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of 

steel I-beams for heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below, or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 
a. Light (MSS Type 31):  750 lb (340 kg). 
b. Medium (MSS Type 32):  1500 lb (680 kg). 
c. Heavy (MSS Type 33):  3000 lb (1360 kg). 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to 

linear horizontal movement where headroom is limited. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids 

with insulation that matches adjoining insulation. 
2. Protection Shields (MSS Type 40):  Of length recommended in writing by 

manufacturer to prevent crushing insulation. 
3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 
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1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 
movement. 

2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 
exceed 1-1/4 inches (32 mm). 

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll 
hanger with springs. 

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or 
thermal expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 
variability factor to 25 percent to absorb expansion and contraction of piping 
system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of 
piping system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and 
limit variability factor to 25 percent to absorb expansion and contraction of 
piping system from trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 
stress from one support to another support, critical terminal, or connected 
equipment.  Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability.  These supports include the following types: 
a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are 
not specified in piping system Sections. 

M. Comply with MFMA-102 for metal framing system selections and applications that are 
not specified in piping system Sections. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply 
and waste piping for plumbing fixtures. 

3.02 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install 
hangers, supports, clamps, and attachments as required to properly support piping from 
building structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange 
for grouping of parallel runs of horizontal piping and support together on field-
fabricated trapeze pipe hangers. 
1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe 

size or install intermediate supports for smaller diameter pipes as specified above 
for individual pipe hangers. 
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2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being 
supported.  Weld steel according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and 
support together on field-assembled metal framing systems. 

D. Fastener System Installation: 
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs 

less than 4 inches (100 mm) thick in concrete after concrete is placed and 
completely cured.  Use operators that are licensed by powder-actuated tool 
manufacturer.  Install fasteners according to powder-actuated tool manufacturer's 
operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 
completely cured.  Install fasteners according to manufacturer's written 
instructions. 

E. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, 
and other accessories. 

F. Piping shall not be supported from any other piping. 

G. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to facilitate 
action of expansion joints, expansion loops, expansion bends, and similar units. 

H. Install lateral bracing with pipe hangers and supports to prevent swaying. 

I. Install building attachments within concrete slabs or attach to structural steel.  Install 
additional attachments at concentrated loads, including valves, flanges, and strainers, 
NPS 2-1/2 (DN 65) and larger and at changes in direction of piping.  Install concrete 
inserts before concrete is placed; fasten inserts to forms and install reinforcing bars 
through openings at top of inserts. 

J. Load Distribution:  Install hangers and supports so piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

K. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so 
maximum pipe deflections allowed by ASME B31.9 (for building services piping) are 
not exceeded. 

L. Insulated Piping:  Comply with the following: 
1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.9 for building 
services piping. 
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2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated.  Fill interior voids with insulation that matches adjoining 
insulation. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  
Shields shall span an arc of 180 degrees. 
a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on 
rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 

0.048 inch (1.22 mm) thick. 
b. NPS 4 (DN 100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) 

thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150):  18 inches (457 mm) long and 

0.06 inch (1.52 mm) thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350):  24 inches (610 mm) long and 

0.075 inch (1.91 mm) thick. 
e. NPS 16 to NPS 24 (DN 400 to DN 600):  24 inches (610 mm) long and 

0.105 inch (2.67 mm) thick. 
5. Pipes NPS 8 (DN 200) and Larger:  Include wood inserts. 
6. Insert Material:  Length at least as long as protective shield. 
7. Thermal-Hanger Shields:  Install with insulation same thickness as piping 

insulation. 

3.03 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, 
appearance and quality of welds, and methods used in correcting welding work, and 
with the following: 
1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and 

contours of welded surfaces match adjacent contours. 

3.04 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 
achieve indicated slope of pipe. 
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B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 
mm). 

3.05 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils 

(0.05 mm). 

B. Touch Up:  Clean and touchup all field welds, bolted connections, and abraded areas of 
shop paint on miscellaneous metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 22 05 29 
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SECTION 22 05 48 

VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING 
AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Elastomeric hangers. 
2. Spring hangers. 
3. Spring hangers with vertical-limit stops. 
4. Pipe riser resilient supports. 
5. Resilient pipe guides. 
6. Restraining braces and cables. 

1.03 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. OSHPD:  Office of Statewide Health Planning and Development for the State of 
California. 

1.04 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report 
numbers and rated strength in tension and shear as evaluated by an agency 
acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance 
with requirements. 

3. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined 
loads. 
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B. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details 
indicated to comply with performance requirements and design criteria, including 
analysis data signed and sealed by the qualified professional engineer responsible for 
their preparation. 

1. Design Calculations:  Calculate static and dynamic loading due to equipment 
weight and operation, seismic forces required to select vibration isolators, 
seismic restraints, and for designing vibration isolation bases. 

2. Riser Supports:  Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on 
building structure, spring deflection changes, and seismic loads.  Include 
certification that riser system has been examined for excessive stress and that 
none will exist. 

3. Vibration Isolation Base Details:  Detail overall dimensions, including 
anchorages and attachments to structure and to supported equipment.  Include 
auxiliary motor slides and rails, base weights, equipment static loads, power 
transmission, component misalignment, and cantilever loads. 

4. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic 
restraints.  Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of 
restraints to the restrained items and to the structure.  Show attachment 
locations, methods, and spacing.  Identify components, list their strengths, 
and indicate directions and values of forces transmitted to the structure 
during seismic events.  Indicate association with vibration isolation 
devices. 

c. Preapproval and Evaluation Documentation:  By an agency acceptable to 
authorities having jurisdiction, showing maximum ratings of restraint 
items and the basis for approval (tests or calculations). 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show coordination of seismic bracing for plumbing piping 
and equipment with other systems and equipment in the vicinity, including other 
supports and seismic restraints. 

B. Qualification Data:  For testing agency. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air-mounting systems to include in operation and 
maintenance manuals. 

1.07 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 
capability to conduct the testing indicated, that is a nationally recognized testing 
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laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 
authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this 
Section are more stringent. 

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

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and 
shall bear anchorage preapproval OPA number from OSHPD, preapproved by ICC-ES, 
or preapproved by another agency acceptable to authorities having jurisdiction, showing 
maximum seismic-restraint ratings.  Ratings based on independent testing are preferred 
to ratings based on calculations.  If preapproved ratings are not available, submittals 
based on independent testing are preferred.  Calculations (including combining shear 
and tensile loads) to support seismic-restraint designs must be signed and sealed by a 
qualified professional engineer. 

PART 2 - PRODUCTS 

2.01 VIBRATION ISOLATORS 

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. Ace Mountings Co., Inc. 
2. Amber/Booth Company, Inc. 
3. California Dynamics Corporation. 
4. Isolation Technology, Inc. 
5. Kinetics Noise Control. 
6. Mason Industries. 
7. Vibration Eliminator Co., Inc. 
8. Vibration Isolation. 
9. Vibration Mountings & Controls, Inc. 

B. Elastomeric Hangers:  Single or double-deflection type, fitted with molded, oil-resistant 
elastomeric isolator elements bonded to steel housings with threaded connections for 
hanger rods.  Color-code or otherwise identify to indicate capacity range. 

C. Spring Hangers:  Combination coil-spring and elastomeric-insert hanger with spring 
and insert in compression. 

1. Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for 
a maximum of 30 degrees of angular hanger-rod misalignment without binding 
or reducing isolation efficiency. 

2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 
the spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
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5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 
deformation or failure. 

6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.  Steel-washer-
reinforced cup to support spring and bushing projecting through bottom of frame. 

7. Self-centering hanger rod cap to ensure concentricity between hanger rod and 
support spring coil. 

D. Spring Hangers with Vertical-Limit Stop:  Combination coil-spring and elastomeric-
insert hanger with spring and insert in compression and with a vertical-limit stop. 

1. Frame:  Steel, fabricated for connection to threaded hanger rods and to allow for 
a maximum of 30 degrees of angular hanger-rod misalignment without binding 
or reducing isolation efficiency. 

2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 
the spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 
4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 
5. Overload Capacity:  Support 200 percent of rated load, fully compressed, without 

deformation or failure. 
6. Elastomeric Element:  Molded, oil-resistant rubber or neoprene. 
7. Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on lower 

threaded rod. 
8. Self-centering hanger rod cap to ensure concentricity between hanger rod and 

support spring coil. 

E. Pipe Riser Resilient Support:  All-directional, acoustical pipe anchor consisting of 2 
steel tubes separated by a minimum of 1/2-inch- thick neoprene.  Include steel and 
neoprene vertical-limit stops arranged to prevent vertical travel in both directions.  
Design support for a maximum load on the isolation material of 500 psig and for equal 
resistance in all directions. 

F. Resilient Pipe Guides:  Telescopic arrangement of 2 steel tubes or post and sleeve 
arrangement separated by a minimum of 1/2-inch- thick neoprene.  Where clearances 
are not readily visible, a factory-set guide height with a shear pin to allow vertical 
motion due to pipe expansion and contraction shall be fitted.  Shear pin shall be 
removable and reinsertable to allow for selection of pipe movement.  Guides shall be 
capable of motion to meet location requirements. 

2.02 SEISMIC-RESTRAINT DEVICES 

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. Amber/Booth Company, Inc. 
2. California Dynamics Corporation. 
3. Cooper B-Line, Inc.; a division of Cooper Industries. 
4. Hilti, Inc. 
5. Kinetics Noise Control. 
6. Loos & Co.; Cableware Division. 
7. Mason Industries. 



 

Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

VIBRATION AND SEISMIC CONTROLS FOR 
PLUMBING PIPING AND EQUIPMENT 

22 05 48 - 5 
April 18, 2014

 

8. TOLCO Incorporated; a brand of NIBCO INC. 
9. Unistrut; Tyco International, Ltd. 

B. General Requirements for Restraint Components:  Rated strengths, features, and 
applications shall be as defined in reports by an agency acceptable to authorities 
having jurisdiction. 

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force 
of components shall be at least four times the maximum seismic forces to which 
they will be subjected. 

C. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor 
bolts, and replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-
wedge or female-wedge type. 

2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene. 
3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion. 

D. Channel Support System:  MFMA-3, shop- or field-fabricated support assembly made 
of slotted steel channels with accessories for attachment to braced component at one 
end and to building structure at the other end and other matching components and with 
corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

E. Restraint Cables:  ASTM A 492 stainless-steel cables with end connections made of 
steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable 
service; and with a minimum of two clamping bolts for cable engagement. 

F. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with 
internally bolted connections to hanger rod. 

G. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed 
for rigid equipment mountings, and matched to type and size of anchor bolts and studs. 

H. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of 
neoprene elements and steel sleeves designed for rigid equipment mountings, and 
matched to type and size of attachment devices used. 

I. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 
neoprene, with a flat washer face. 

J. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications.  Select 
anchor bolts with strength required for anchor and as tested according to ASTM E 488.  
Minimum length of eight times diameter. 

K. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or 
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar 
adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior 
applications and stainless steel for exterior applications.  Select anchor bolts with 
strength required for anchor and as tested according to ASTM E 488. 
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2.03 FACTORY FINISHES 

A. Finish:  Manufacturer's standard prime-coat finish ready for field painting. 

B. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
equipment before shipping. 

1. Powder coating on springs and housings. 
2. All hardware shall be galvanized.  Hot-dip galvanize metal components for 

exterior use. 
3. Baked enamel or powder coat for metal components on isolators for interior use. 
4. Color-code or otherwise mark vibration isolation and seismic-control devices to 

indicate capacity range. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic-control devices 
for compliance with requirements for installation tolerances and other conditions 
affecting performance. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

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

3.02 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for 
application by an agency acceptable to authorities having jurisdiction. 

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on 
Drawings to receive them and where required to prevent buckling of hanger rods due to 
seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select 
sizes of components so strength will be adequate to carry present and future static and 
seismic loads within specified loading limits. 

3.03 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 

1. Install seismic snubbers on plumbing equipment mounted on vibration isolators.  
Locate snubbers as close as possible to vibration isolators and bolt to equipment 
base and supporting structure. 

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inches. 
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3. Install seismic-restraint devices using methods approved by an agency 
acceptable to authorities having jurisdiction providing required submittals for 
component. 

B. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a 

maximum of 80 feet o.c. 
3. Brace a change of direction longer than 12 feet. 

C. Install cables so they do not bend across edges of adjacent equipment or building 
structure. 

D. Install seismic-restraint devices using methods approved by an agency acceptable to 
authorities having jurisdiction providing required submittals for component. 

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are attached 
to wall. 

G. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete 
members. 

H. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors.  Do not damage existing reinforcing or embedded items during 
coring or drilling.  Notify the structural engineer if reinforcing steel or other 
embedded items are encountered during drilling.  Locate and avoid prestressed 
tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 
structural element to which anchor is to be fastened. 

4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior 
to installation of adhesive.  Place adhesive in holes proceeding from the bottom 
of the hole and progressing toward the surface in such a manner as to avoid 
introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 
6. Install zinc-coated steel anchors for interior and stainless steel anchors for 

exterior applications. 

3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent 
sections or branches are supported by different structural elements, and where the 
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connections terminate with connection to equipment that is anchored to a different 
structural element from the one supporting the connections as they approach equipment.   

3.05 FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Provide evidence of recent calibration of test equipment by a testing agency 
acceptable to authorities having jurisdiction. 

2. Schedule test with Owner, through Architect, before connecting anchorage 
device to restrained component (unless postconnection testing has been 
approved), and with at least seven days' advance notice. 

3. Obtain Architect's approval before transmitting test loads to structure.  Provide 
temporary load-spreading members. 

4. Test at least four of each type and size of installed anchors and fasteners selected 
by Architect. 

5. Test to 90 percent of rated proof load of device. 
6. Measure isolator restraint clearance. 
7. Measure isolator deflection. 
8. Verify snubber minimum clearances. 
9. Air-Mounting System Leak Test:  After installation, charge system and test for 

leaks.  Repair leaks and retest until no leaks exist. 
10. Air-Mounting System Operational Test:  Test the compressed-air leveling 

system. 
11. Test and adjust air-mounting system controls and safeties. 
12. If a device fails test, modify all installations of same type and retest until 

satisfactory results are achieved. 

D. Remove and replace malfunctioning units and retest as specified above. 

E. Prepare test and inspection reports. 

3.06 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust limit stops on restrained spring isolators to mount equipment at normal operating 
height.  After equipment installation is complete, adjust limit stops so they are out of 
contact during normal operation. 

C. Adjust active height of sprint isolators. 

D. Adjust restraints to permit free movement of equipment within normal mode of 
operation. 

END OF SECTION 22 05 48 
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SECTION 22 05 53 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Pipe labels. 
2. Stencils. 

1.03 ACTION SUBMITTALS 

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

B. Samples:  For color, letter style, and graphic representation required for each 
identification material and device. 

1.04 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.01 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with 
lettering indicating service, and showing flow direction. 

B. Pre-tensioned Pipe Labels:  Pre-coiled, semi-rigid plastic formed to cover full 
circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive 
backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations 
or abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 
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1. Flow-Direction Arrows:  Integral with piping system service lettering to 
accommodate both directions, or as separate unit on each pipe label to indicate 
flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.02 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum 
letter height of 3/4 inch for access panel and door labels, equipment labels, and similar 
operational instructions. 
1. Stencil Material:  Fiberboard or metal 
2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  

Paint may be in pressurized spray-can form. 
3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1 

unless otherwise indicated. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 
identification devices, including dirt, oil, grease, release agents, and incompatible 
primers, paints, and encapsulants. 

3.02 PIPE LABEL INSTALLATION 

A. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured 
pipe labels, at Installer's option.  Install stenciled pipe labels, complying with 
ASME A13.1, on each piping system. 
1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

B. Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 
1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units.  Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 

feet in areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced 

labels. 

C. Pipe Label Color Schedule: 
1. Storm Drainage Piping: 

a. Background Color:  Yellow 
b. Letter Color:  Black 



 

Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

IDENTIFICATION FOR PLUMBING PIPING AND 
EQUIPMENT

22 05 53 - 3
April 18, 2014

END OF SECTION 22 05 53 
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SECTION 22 07 19  

PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section includes insulating the following plumbing piping services: 
1. Roof drains and rainwater leaders. 

1.03 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-
vapor permeance thickness, and jackets (both factory- and field-applied, if any). 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 
1. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 
2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties 

for each type of insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and 

access panels. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

C. Samples:  For each type of insulation and jacket indicated.  Identify each Sample, 
describing product and intended use.  Sample sizes are as follows: 
1. Preformed Pipe Insulation Materials:  12 inches long by NPS 2. 
2. Jacket Materials for Pipe:  12 inches long by NPS 2. 
3. Sheet Jacket Materials:  12 inches square. 
4. Manufacturer's Color Charts:  For products where color is specified, show the 

full range of colors available for each type of finish material. 

1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of 
insulation materials, sealers, attachments, cements, and jackets, with requirements 
indicated.  Include dates of tests and test methods employed. 
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C. Field quality-control reports. 

1.05 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 
testing identical products according to ASTM E 84 by a testing agency acceptable to 
authorities having jurisdiction.  Factory label insulation and jacket materials and 
adhesive, mastic, tapes, and cement material containers, with appropriate markings of 
applicable testing agency. 
1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 
2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-

developed index of 150 or less. 

C. Mockups:  Before installing insulation, build mockups for each type of insulation and 
finish listed below to demonstrate quality of insulation application and finishes.  Build 
mockups in the location indicated or, if not indicated, as directed by Architect.  Use 
materials indicated for the completed Work. 
1. Piping Mockups: 

a. One 10-foot section of NPS 2 straight pipe. 
b. One each of a 90-degree threaded, welded, and flanged elbow. 
c. One each of a threaded, welded, and flanged tee fitting. 
d. Four support hangers including hanger shield and insert. 
e. One mechanical coupling. 

2. For each mockup, fabricate cutaway sections to allow observation of application 
details for insulation materials, adhesives, mastics, attachments, and jackets. 

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

4. Obtain Architect's approval of mockups before starting insulation application. 
5. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

6. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed Work. 

7. Demolish and remove mockups when directed. 

D. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 
1. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 
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1.07 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application.  Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.08 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing.  Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.01 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, 
rigid, hermetically sealed cells.  Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Pittsburgh Corning Corporation; Foamglas. 

2. Block Insulation:  ASTM C 552, Type I. 
3. Special-Shaped Insulation:  ASTM C 552, Type III. 
4. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, 

Class 1. 
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5. Preformed Pipe Insulation with Factory-Applied ASJ:  Comply with 
ASTM C 552, Type II, Class 2. 

6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  
Comply with ASTM C 534, Type I for tubular materials. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

H. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 
resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type I.  Factory-applied 
jacket requirements are specified in "Factory-Applied Jackets" Article. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

I. Mineral-Fiber, Preformed Pipe Insulation: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000-Degree Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 Deg F Materials:  Mineral or glass fibers bonded with a 
thermosetting resin.  Comply with ASTM C 547, Type I, Grade A, with factory-
applied ASJ-SSL.  Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

J. Phenolic: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Kingspan Tarec Industrial Insulation NV; Koolphen K. 
b. Resolco International BV; Insul-phen. 

2. Preformed pipe insulation of rigid, expanded, closed-cell structure.  Comply with 
ASTM C 1126, Type III, Grade 1. 

3. Block insulation of rigid, expanded, closed-cell structure.  Comply with 
ASTM C 1126, Type II, Grade 1. 

4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 
5. Factory-Applied Jacket:  None.  Requirements are specified in "Factory-Applied 

Jackets" Article. 

K. Polyolefin:  Unicellular, polyethylene thermal plastic insulation.  Comply with 
ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials. 
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1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 
a. Armacell LLC; Tubolit. 
b. Nomaco Insulation; IMCOLOCK and NOMALOCK. 

2.02 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Ramco Insulation, Inc.; Super-Stik. 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Ramco Insulation, Inc.; Thermokote V. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 
ASTM C 449. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.03 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing 
no flammable solvents, with a service temperature range of minus 100 to plus 200 
deg F. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 81-84. 
2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
3. Adhesive shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

C. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, 
Class I. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 
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2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-127. 
b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

E. Phenolic Adhesive:  Solvent-based resin adhesive, with a service temperature range of 
minus 75 to plus 300 deg F. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-96. 
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 81-33. 
2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
3. Adhesive shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

F. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-82. 
b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 85-20. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
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Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

G. PVC Jacket Adhesive:  Compatible with PVC jacket. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding 

Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

2.04 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 
with MIL-PRF-19565C, Type II. 
1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 

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

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 30-80/30-90. 
b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-
mil dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 
5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient 
services. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-30. 
b. Eagle Bridges - Marathon Industries; 501. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 30-35. 
d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 35-mil dry film thickness. 
3. Service Temperature Range:  0 to 180 deg F. 
4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 
5. Color:  White. 
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D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient 
services. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; Encacel. 
b. Eagle Bridges - Marathon Industries; 570. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 60-95/60-96. 
2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 
3. Service Temperature Range:  Minus 50 to plus 220 deg F. 
4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 
5. Color:  White. 

E. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient 
services. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-10. 
b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 46-50. 
d. Mon-Eco Industries, Inc.; 55-50. 
e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film 
thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  60 percent by volume and 66 percent by weight. 
5. Color:  White. 

2.05 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible 
with insulation materials, jackets, and substrates. 
1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
2. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-50 AHV2. 
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 30-36. 
c. Vimasco Corporation; 713 and 714. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over pipe insulation. 

4. Service Temperature Range:  0 to plus 180 deg F. 
5. Color:  White. 

2.06 SEALANTS 

A. Joint Sealants: 
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1. Joint Sealants for Cellular-Glass and Phenolic Products:  Subject to compliance 
with requirements, available products that may be incorporated into the Work 
include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-76. 
b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 30-45. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Pittsburgh Corning Corporation; Pittseal 444. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Permanently flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 100 to plus 300 deg F. 
5. Color:  White or gray. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

B. FSK and Metal Jacket Flashing Sealants: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-76. 
b. Eagle Bridges - Marathon Industries; 405. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; 95-44. 
d. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; CP-76. 
2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  White. 
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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7. Sealants shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.07 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  
When factory-applied jackets are indicated, comply with the following: 
1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil 

backing; complying with ASTM C 1136, Type I. 
2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 

covered by a removable protective strip; complying with ASTM C 1136, Type I. 
3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper 

backing; complying with ASTM C 1136, Type II. 

2.08 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric:  Approximately 2 oz./sq. yd. with a thread count of 10 
strands by 10 strands/sq. in. for covering pipe and pipe fittings. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; Chil-Glas Number 10. 

B. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands 
by 10 strands/sq. in., in a Leno weave, for pipe. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; Mast-A-Fab. 
b. Vimasco Corporation; Elastafab 894. 

2.09 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and 
presized a minimum of 8 oz./sq. yd.. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, 

Luben 59. 

2.10 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 
forming.  Thickness is indicated in field-applied jacket schedules. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; Zeston. 
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b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 
a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical 
joints, and P-trap and supply covers for lavatories. 

C. Metal Jacket: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. 

Fuller Company; Metal Jacketing Systems. 
b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 
c. RPR Products, Inc.; Insul-Mate. 

2. Stainless-Steel Jacket:  ASTM A 167 or ASTM A 240/A 240M. 
a. Factory cut and rolled to size. 
b. Material, finish, and thickness are indicated in field-applied jacket 

schedules. 
c. Moisture Barrier for Indoor Applications:  3-mil- thick, heat-bonded 

polyethylene and kraft paper 
d. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

2.11 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. ABI, Ideal Tape Division; 428 AWF ASJ. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 
c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 
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B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. ABI, Ideal Tape Division; 488 AWF. 
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
c. Compac Corporation; 120. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

2.12 SECUREMENTS 

A. Bands: 
1. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 
a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping and Seals. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 316; 0.015 inch 
thick, 3/4 inch wide with wing seal or closed seal. 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

PLUMBING PIPING INSULATION
22 07 19 - 13

April 18, 2014

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 
Monel. 

C. Wire:  0.080-inch nickel-copper alloy 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. C & F Wire. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 
1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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

3.02 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 
that will adversely affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, 
apply a corrosion coating to insulated surfaces as follows: 
1. Stainless Steel:  Coat 300 series stainless steel with an epoxy primer 5 mils thick 

and an epoxy finish 5 mils thick if operating in a temperature range between 140 
and 300 deg F.  Consult coating manufacturer for appropriate coating materials 
and application methods for operating temperature range. 

2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 
and 300 deg F with an epoxy coating.  Consult coating manufacturer for 
appropriate coating materials and application methods for operating temperature 
range. 

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with 
requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless-steel surfaces, use demineralized water. 

3.03 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 
required for each item of pipe system as specified in insulation system schedules. 
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C. Install accessories compatible with insulation materials and suitable for the service.  
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 
1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation 

on anchor legs from point of attachment to supported item to point of attachment 
to structure.  Taper and seal ends at attachment to structure with vapor-barrier 
mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal 
insulation to insulation inserts with adhesive or sealing compound recommended 
by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 
1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket.  Secure strips with adhesive and outward clinching staples 
along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 
longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-
sealing lap.  Staple laps with outward clinching staples along edge at 2 inches 
o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's 
written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 
nominal thickness. 
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N. Finish installation with systems at operating conditions.  Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and seal 
patches similar to butt joints. 

3.04 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 
penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below 
top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated):  Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

D. Insulation Installation at Floor Penetrations: 
1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  

3.05 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 
1. Install insulation over fittings, valves, strainers, flanges, unions, and other 

specialties with continuous thermal and vapor-retarder integrity unless otherwise 
indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as adjacent pipe insulation.  Each piece shall be 
butted tightly against adjoining piece and bonded with adhesive.  Fill joints, 
seams, voids, and irregular surfaces with insulating cement finished to a smooth, 
hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation 
of same material and thickness as used for adjacent pipe.  Cut sectional pipe 
insulation to fit.  Butt each section closely to the next and hold in place with tie 
wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
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and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, 
seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe.  Overlap 
adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.  Fill joints, seams, and 
irregular surfaces with insulating cement.  Insulate strainers so strainer basket 
flange or plug can be easily removed and replaced without damaging the 
insulation and jacket.  Provide a removable reusable insulation cover.  For below-
ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 
insulation.  Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 
with a mastic.  Install vapor-barrier mastic for below-ambient services and a 
breather mastic for above-ambient services.  Reinforce the mastic with fabric-
reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions.  Terminate ends with PVC end caps.  Tape PVC 
covers to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  
Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes.  Shape insulation at these connections by tapering it to and around the connection 
with insulating cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to 
the following: 
1. Make removable flange and union insulation from sectional pipe insulation of 

same thickness as that on adjoining pipe.  Install same insulation jacket as 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union long at least two times the insulation thickness 
over adjacent pipe insulation on each side of flange or union.  Secure flange 
cover in place with stainless-steel or aluminum bands.  Select band material 
compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting 
of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its 
attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches 
over adjacent pipe insulation on each side of valve.  Fill space between flange or 
union cover and pipe insulation with insulating cement.  Finish cover assembly 
with insulating cement applied in two coats.  After first coat is dry, apply and 
trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 
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3.06 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
1. Secure each layer of insulation to pipe with wire or bands and tighten bands 

without deforming insulation materials. 
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 

protrusions with vapor-barrier mastic and joint sealant. 
3. For insulation with factory-applied jackets on above-ambient services, secure 

laps with outward clinched staples at 6 inches o.c. 
4. For insulation with factory-applied jackets on below-ambient services, do not 

staple longitudinal tabs.  Instead, secure tabs with additional adhesive as 
recommended by insulation material manufacturer and seal with vapor-barrier 
mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of cellular-
glass block insulation of same thickness as pipe insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams 
at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install preformed sections of same material as straight segments of pipe 

insulation when available.  Secure according to manufacturer's written 
instructions. 

2. When preformed sections of insulation are not available, install mitered sections 
of cellular-glass insulation.  Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.07 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 
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C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed valve covers manufactured of same material as pipe insulation 

when available. 
2. When preformed valve covers are not available, install cut sections of pipe and 

sheet insulation to valve body.  Arrange insulation to permit access to packing 
and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.08 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 

tighten bands without deforming insulation materials. 
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 

protrusions with vapor-barrier mastic and joint sealant. 
3. For insulation with factory-applied jackets on above-ambient surfaces, secure 

laps with outward clinched staples at 6 inches o.c. 
4. For insulation with factory-applied jackets on below-ambient surfaces, do not 

staple longitudinal tabs.  Instead, secure tabs with additional adhesive as 
recommended by insulation material manufacturer and seal with vapor-barrier 
mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams 
at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install preformed sections of same material as straight segments of pipe 

insulation when available. 
2. When preformed insulation elbows and fittings are not available, install mitered 

sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed sections of same material as straight segments of pipe 

insulation when available. 
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2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.09 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 
1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and 

tighten bands without deforming insulation materials. 
2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  

Secure inner layer with 0.062-inch wire spaced at 12-inch intervals.  Secure outer 
layer with stainless-steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 
1. Secure each layer of insulation to pipe with wire or bands and tighten bands 

without deforming insulation materials. 
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 

protrusions with vapor-barrier mastic and joint sealant. 
3. For insulation with factory-applied jackets on above-ambient services, secure 

laps with outward clinched staples at 6 inches o.c. 
4. For insulation with factory-applied jackets with vapor retarders on below-

ambient services, do not staple longitudinal tabs.  Instead, secure tabs with 
additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

C. Insulation Installation on Pipe Flanges: 
1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of block 
insulation of same material and thickness as pipe insulation. 

D. Insulation Installation on Pipe Fittings and Elbows: 
1. Install preformed insulation sections of same material as straight segments of 

pipe insulation.  Secure according to manufacturer's written instructions. 

E. Insulation Installation on Valves and Pipe Specialties: 
1. Install preformed insulation sections of same material as straight segments of 

pipe insulation.  Secure according to manufacturer's written instructions. 
2. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.10 INSTALLATION OF POLYOLEFIN INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 
1. Seal split-tube longitudinal seams and end joints with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 
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B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of polyolefin 
sheet insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 
1. Install mitered sections of polyolefin pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install cut sections of polyolefin pipe and sheet insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 
3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.11 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or 
insulation with factory-applied jackets. 
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint 

strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed 

insulation with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 
end joints.  Seal with manufacturers recommended adhesive. 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap 

and the finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 
end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with 
weatherproof sealant recommended by insulation manufacturer.  Secure jacket with 
stainless-steel bands 12 inches o.c. and at end joints. 
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3.12 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below. 
1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 

material and finish coat paint.  Add fungicidal agent to render fabric mildew 
proof. 
a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.13 FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

C. Tests and Inspections: 
1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by 

removing field-applied jacket and insulation in layers in reverse order of their 
installation.  Extent of inspection shall be limited to three locations of straight 
pipe, three locations of threaded fittings, three locations of welded fittings, two 
locations of threaded strainers,  two locations of welded strainers, three locations 
of threaded valves, and three locations of flanged valves for each pipe service 
defined in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection 
reveals noncompliance with requirements. 

3.14 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range.  If more than one material is 
listed for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the 
following: 
1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.15 INDOOR PIPING INSULATION SCHEDULE 

A. Stormwater and Overflow: 
1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1 inch thick. 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

PLUMBING PIPING INSULATION
22 07 19 - 22

April 18, 2014

c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

B. Roof Drain and Overflow Drain Bodies: 
1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Cellular Glass:  1-1/2 inches thick. 
b. Flexible Elastomeric:  1 inch thick. 
c. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 
d. Phenolic:  1 inch thick. 
e. Polyolefin:  1 inch thick. 

3.16 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 
1. None. 
2. Stainless Steel, Type 316, Smooth 2B Finish:  0.016 inch thick. 

D. Piping, Exposed: 
1. None. 
2. Stainless Steel, Type 316, Smooth 2B Finish:  0.016 inch thick. 

END OF SECTION 22 07 19 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

SANITARY WASTE AND VENT PIPING
22 13 16 - 1

April 18, 2014

SECTION 22 13 16  

SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.03 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure unless otherwise indicated: 
1. Vent Piping:  10-foot head of water 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall 
withstand the effects of earthquake motions determined according to ASCE/SEI 7. 

1.04 ACTION SUBMITTALS 

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

1.05 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For waste and vent piping, accessories, and 
components, from manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based on 

actual test of assembled components or on calculation. 
2. Detailed description of piping anchorage devices on which the certification is 

based and their installation requirements. 

B. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related 
Materials," for plastic piping components.  Include marking with "NSF-dwv" for plastic 
drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping. 



 

 
Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

SANITARY WASTE AND VENT PIPING
22 13 16 - 2

April 18, 2014

1.07 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 
1. Notify Owner no fewer than two days in advance of proposed interruption of 

sanitary waste service. 
2. Do not proceed with interruption of sanitary waste service without Owner's 

written permission. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.02 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Sovent Stack Fittings:  ASME B16.45 or ASSE 1043, hubless, cast-iron aerator and 
deaerator drainage fittings. 

C. CISPI, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe 
stop. 

D. Heavy-Duty, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
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g. Tyler Pipe. 
2. Standards:  ASTM C 1277 and ASTM C 1540. 
3. Description:  Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

E. Cast-Iron, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. MG Piping Products Company. 

2. Standard:  ASTM C 1277. 
3. Description:  Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel 

bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.03 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 
1. General Requirements:  Fitting or device for joining piping with small 

differences in OD's or of different materials.  Include end connections same size 
as and compatible with pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified 
piping system fitting. 

3. Unshielded, Non-pressure Transition Couplings: 
a. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Mission Rubber Company; a division of MCP Industries, Inc. 
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

b. Standard:  ASTM C 1173. 
c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  

Include shear ring and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

d. Sleeve Materials: 
1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2) For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, 

PVC. 
3) For Dissimilar Pipes:  ASTM D 5926, PVC or other material 

compatible with pipe materials being joined. 
4. Shielded, Non-pressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard:  ASTM C 1460. 
c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 
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B. Dielectric Fittings: 

1. General Requirements:  Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material.  Include end connections 
compatible with pipes to be joined. 

2. Dielectric Unions: 
a. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Capitol Manufacturing Company. 
2) Central Plastics Company. 
3) Hart Industries International, Inc. 
4) Jomar International Ltd. 
5) Matco-Norca, Inc. 
6) McDonald, A. Y. Mfg. Co. 
7) Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
8) Wilkins; a Zurn company. 

b. Description: 
1) Standard:  ASSE 1079. 
2) Pressure Rating:  125 psig minimum at 180 deg F. 
3) End Connections:  Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.01 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 
piping as indicated unless deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 
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J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 

K. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may 
be used on vertical stacks if change in direction of flow is from horizontal to vertical.  
Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back 
to back or side by side with common drain pipe.  Straight tees, elbows, and crosses may 
be used on vent lines.  Do not change direction of flow more than 90 degrees.  Use 
proper size of standard increasers and reducers if pipes of different sizes are connected.  
Reducing size of drainage piping in direction of flow is prohibited. 

L. Lay buried building drainage piping beginning at low point of each system.  Install true 
to grades and alignment indicated, with unbroken continuity of invert.  Place hub ends 
of piping upstream.  Install required gaskets according to manufacturer's written 
instructions for use of lubricants, cements, and other installation requirements.  
Maintain swab in piping and pull past each joint as completed. 

M. Install vent piping at the following minimum slopes unless otherwise indicated: 
1. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 
1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105/A 21.5. 

O. Install engineered soil and waste drainage and vent piping systems as follows: 
1. Combination Waste and Vent:  Comply with standards of authorities having 

jurisdiction. 
2. Reduced-Size Venting:  Comply with standards of authorities having jurisdiction. 

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.02 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for hubless-piping coupling joints. 

3.03 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 
1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping:  Unshielded, nonpressure transition couplings. 
3. In Aboveground Force Main Piping:  Fitting-type transition couplings. 
4. In Underground Force Main Piping: 

a. NPS 1-1/2 and Smaller:  Fitting-type transition couplings. 
b. NPS 2 and Larger:  Pressure transition couplings. 
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B. Dielectric Fittings: 
1. Install dielectric fittings in piping at connections of dissimilar metal piping and 

tubing. 

3.04 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 

environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive 

environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 

environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive 

environments. 
5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum 
rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 
and minimum rod diameters: 
1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12:  60 inches with 7/8-inch rod. 
6. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is 

limited to 60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions. 
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3.05 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition 
fitting to join dissimilar piping materials. 

C. Connect vent piping to the following: 
1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller 

than required by plumbing code. 
2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes 

indicated, but not smaller than required by authorities having jurisdiction. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance 
of equipment. 

E. Make connections according to the following unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

3.06 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for 
identification specified in Section 220553 "Identification for Plumbing Piping and 
Equipment." 

3.07 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction. 
1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures. 
2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction 

to observe tests specified below and to ensure compliance with requirements. 

B. Re-inspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for re-inspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test vent piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows: 
1. Test for leaks and defects in new piping and parts of existing piping that have 

been altered, extended, or repaired.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage 
and vent piping until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested. 
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3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except 
outside leaders on completion of roughing-in.  Close openings in piping system 
and fill with water to point of overflow, but not less than 10-foot head of water.  
From 15 minutes before inspection starts to completion of inspection, water level 
must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and 
watertight.  Plug vent-stack openings on roof and building drains where they 
leave building.  Introduce air into piping system equal to pressure of 1-inch wg.  
Use U-tube or manometer inserted in trap of water closet to measure this 
pressure.  Air pressure must remain constant without introducing additional air 
throughout period of inspection.  Inspect plumbing fixture connections for gas 
and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.08 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.09 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise 
indicated. 

B. Aboveground, vent piping NPS 4 and smaller shall bethe following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and 

coupled joints. 

C. Aboveground, vent piping NPS 5 and larger shall be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and 

coupled joints. 

END OF SECTION 22 13 16 
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SECTION 22 13 19  

SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Roof flashing assemblies. 
2. Through-penetration firestop assemblies. 
3. Flashing materials. 

B. Related Requirements: 
1. Section 221423 "Storm Drainage Piping Specialties" for storm drainage piping 

inside the building, drainage piping specialties, and drains. 

1.03 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. FRP:  Fiberglass-reinforced plastic. 

C. HDPE:  High-density polyethylene plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

1.04 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For drainage piping specialties to include in 
emergency, operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified 
testing agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 
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C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 
sanitary piping specialty components. 

1.06 COORDINATION 

A. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.01 ROOF FLASHING ASSEMBLIES 

A. Roof Flashing Assemblies: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. Acorn Engineering Company; Elmdor/Stoneman Div. 
b. Thaler Metal Industries Ltd. 

B. Description:  Manufactured assembly made of 4.0-lb/sq. ft., 0.0625-inch- thick, lead 
flashing collar and skirt extending at least 10 inches from pipe, with galvanized-steel 
boot reinforcement and counterflashing fitting. 
1. Open-Top Vent Cap:  Without cap. 
2. Low-Silhouette Vent Cap:  With vandal-proof vent cap. 
3. Extended Vent Cap:  With field-installed, vandal-proof vent cap. 

2.02 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 
1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ProSet Systems Inc. 

2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
3. Size:  Same as connected soil, waste, or vent stack. 
4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral 

nailing flange on one end for installation in cast-in-place concrete slabs. 
5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with 

neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include 
PVC protective cap for plug. 

6. Special Coating:  Corrosion resistant on interior of fittings. 

2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Sleeve Flashing Device: 
1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms 

sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel 
pipe extension in top of fitting that will extend 2 inches above finished floor and 
galvanized-steel pipe extension in bottom of fitting that will extend through floor 
slab. 

2. Size:  As required for close fit to riser or stack piping. 
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B. Stack Flashing Fittings: 
1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for 

terminating roof membrane, and with threaded or hub top for extending vent 
pipe. 

2. Size:  Same as connected stack vent or vent stack. 

C. Vent Caps: 
1. Description:  Cast-iron body with threaded or hub inlet and vandal-proof design.  

Include vented hood and setscrews to secure to vent pipe. 
2. Size:  Same as connected stack vent or vent stack. 

D. Frost-Resistant Vent Terminals: 
1. Description:  Manufactured or shop-fabricated assembly constructed of copper, 

lead-coated copper, or galvanized steel. 
2. Design:  To provide 1-inch enclosed air space between outside of pipe and inside 

of flashing collar extension, with counterflashing. 

2.04 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum 
weights and thicknesses, unless otherwise indicated: 
1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness. 
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Copper Sheet:  ASTM B 152/B 152M, of the following minimum weights and 
thicknesses, unless otherwise indicated: 
1. General Applications:  12 oz./sq. ft.. 
2. Vent Pipe Flashing:  8 oz./sq. ft.. 

C. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 
0.04-inch minimum thickness, unless otherwise indicated.  Include G90 hot-dip 
galvanized, mill-phosphatized finish for painting if indicated. 

D. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil 
minimum thickness. 

E. Fasteners:  Metal compatible with material and substrate being fastened. 

F. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar 
accessory units required for installation; matching or compatible with material being 
installed. 

G. Solder:  ASTM B 32, lead-free alloy. 

H. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend 
through roof. 

B. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. 

C. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations. 

D. Install sleeve flashing device with each riser and stack passing through floors with 
waterproof membrane. 

E. Install frost-resistant vent terminals on each vent pipe passing through roof.  Maintain 
1-inch clearance between vent pipe and roof substrate. 

F. Install expansion joints on vertical stacks and conductors.  Position expansion joints for 
easy access and maintenance. 

G. Install frost-proof vent caps on each vent pipe passing through roof.  Maintain 1-inch 
clearance between vent pipe and roof substrate. 

3.02 CONNECTIONS 

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for 
piping installation requirements.  Drawings indicate general arrangement of piping, 
fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.03 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes 
are required.  Join flashing according to the following if required: 
1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or 

thicker.  Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or 
thinner. 

2. Copper Sheets:  Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 
floors and roofs with waterproof membrane. 
1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 

inches, and skirt or flange extending at least 8 inches around pipe. 
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 

inches around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 
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E. Install flashing for piping passing through roofs with counterflashing or commercially 
made flashing fittings, according to Section 076200 "Sheet Metal Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure 
flashing into cast-iron sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.04 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist. 
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 

controls and equipment. 

3.05 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 
debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 13 19 
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SECTION 22 14 13  

FACILITY STORM DRAINAGE PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Pipe, tube, and fittings. 
2. Specialty pipe fittings. 

1.03 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure unless otherwise indicated: 
1. Storm Drainage Piping:  10-foot head of water 

B. Seismic Performance:  Storm drainage piping and support and installation shall 
withstand the effects of earthquake motions determined according to ASCE/SEI 7. 

1.04 ACTION SUBMITTALS 

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

1.05 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For storm drainage piping, accessories, and 
components, from manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based on 

actual test of assembled components or on calculation. 
2. Detailed description of equipment anchorage devices on which the certification is 

based and their installation requirements. 

B. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping System Components and Related 
Materials," for plastic piping components.  Include marking with "NSF-drain" for 
plastic drain piping and "NSF-sewer" for plastic sewer piping. 
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1.07 PROJECT CONDITIONS 

A. Interruption of Existing Storm-Drainage Service:  Do not interrupt service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary service according to requirements indicated: 
1. Notify Owner no fewer than two days in advance of proposed interruption of 

storm-drainage service. 
2. Do not proceed with interruption of storm-drainage service without Owner's 

written permission. 

PART 2 - PRODUCTS 

2.01 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.02 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Extra Heavy classes. 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 

2.03 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. CISPI, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ANACO-Husky. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Matco-Norca, Inc. 
e. MIFAB, Inc. 
f. Mission Rubber Company; a division of MCP Industries, Inc. 
g. Stant. 
h. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 
3. Description:  Stainless-steel corrugated shield with stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe 
stop. 

C. Heavy-Duty, Hubless-Piping Couplings: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ANACO-Husky. 
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b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. MIFAB, Inc. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Stant. 
g. Tyler Pipe. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 
3. Description:  Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.04 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 
1. General Requirements:  Fitting or device for joining piping with small 

differences in OD's or of different materials.  Include end connections same size 
as and compatible with pipes to be joined. 

2. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified-
piping-system fitting. 

3. Unshielded, Nonpressure Transition Couplings: 
a. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc. 
3) Mission Rubber Company; a division of MCP Industries, Inc. 
4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

b. Standard:  ASTM C 1173. 
c. Description:  Elastomeric, sleeve-type, reducing or transition pattern.  

Include shear ring and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

d. Sleeve Materials: 
1) For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2) For Dissimilar Pipes:  ASTM D 5926, PVC or other material 

compatible with pipe materials being joined. 
4. Shielded, Non-pressure Transition Couplings: 

a. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company; a division of MCP Industries, Inc. 

b. Standard:  ASTM C 1460. 
c. Description:  Elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

PART 3 - EXECUTION 

3.01 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicated locations and arrangements were used to size pipe and 
calculate friction loss, expansion, pump sizing, and other design considerations.  Install 



 

Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

FACILITY STORM DRAINAGE PIPING
22 14 13 - 4

April 18, 2014

piping as indicated unless deviations from layout are approved on coordination 
drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping.  Comply with requirements for seismic-restraint 
devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 

K. Make changes in direction for storm drainage piping using appropriate branches, bends, 
and long-sweep bends.  Do not change direction of flow more than 90 degrees.  Use 
proper size of standard increasers and reducers if pipes of different sizes are connected.  
Reducing size of drainage piping in direction of flow is prohibited. 

L. Install storm drainage piping at the following minimum slopes unless otherwise 
indicated: 
1. Horizontal Storm-Drainage Piping:  2 percent downward in direction of flow. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 
1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105. 

N. Plumbing Specialties: 
1. Install cleanouts at grade and extend to where building storm drains connect to 

building storm sewers in storm drainage gravity-flow piping.  Install cleanout 
fitting with closure plug inside the building in storm drainage force-main piping.  
Comply with requirements for cleanouts specified in Section 221423 "Storm 
Drainage Piping Specialties." 

2. Install drains in storm drainage gravity-flow piping.  Comply with requirements 
for drains specified in Section 221423 "Storm Drainage Piping Specialties." 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

P. Install sleeves for piping penetrations of walls, ceilings, and floors.  
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Q. Install sleeve seals for piping penetrations of concrete walls and slabs. 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.02 JOINT CONSTRUCTION 

A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints:  Join according to CISPI's 
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

B. Hub-and-Spigot, Cast-Iron Soil Piping Calked Joints:  Join according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints. 

C. Hubless, Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and 
CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

3.03 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 
1. Install transition couplings at joints of piping with small differences in OD's. 
2. In Drainage Piping:  Shielded, non-pressure transition couplings. 

a. NPS 2 and Larger:  Pressure transition couplings. 

3.04 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Section 220548 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation 
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 

environments. 
2. Install stainless-steel pipe hangers for horizontal piping in corrosive 

environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 

environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive 

environments. 
5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
6. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, 
pipe rolls.  Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum 
rods. 



 

Ludlowe High School Roof Replacement 
Fairfield, Connecticut 
PE Project 56110.00 

FACILITY STORM DRAINAGE PIPING
22 14 13 - 6

April 18, 2014

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 
and minimum rod diameters: 
1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 
5. NPS 10 and NPS 12:  60 inches with 7/8-inch rod. 
6. Spacing for 10-foot pipe lengths may be increased to 10 feet.  Spacing for fittings 

is limited to 60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 
written instructions. 

3.05 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition 
fitting to join dissimilar piping materials. 

C. Connect storm drainage piping to roof drains and storm drainage specialties. 
1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with 

cover flush with floor. 
2. Comply with requirements for cleanouts and drains specified in Section 221423 

"Storm Drainage Piping Specialties." 

D. Where installing piping adjacent to equipment, allow space for service and maintenance 
of equipment. 

E. Make connections according to the following unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

3.06 IDENTIFICATION 

A. Identify exposed storm drainage piping.  Comply with requirements for identification 
specified in Section 220553 "Identification for Plumbing Piping and Equipment." 

3.07 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made.  Perform tests specified below in presence of authorities 
having jurisdiction. 
1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in. 
2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction 

to observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 
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C. Reports:  Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction or, 
in absence of published procedures, as follows: 
1. Test for leaks and defects in new piping and parts of existing piping that have 

been altered, extended, or repaired.  If testing is performed in segments, submit 
separate report for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm 
drainage piping until it has been tested and approved.  Expose work that was 
covered or concealed before it was tested. 

3. Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close 
openings in piping system and fill with water to point of overflow, but not less 
than 10-foot head of water.  From 15 minutes before inspection starts until 
completion of inspection, water level must not drop.  Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 

3.08 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 
debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.09 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise 
indicated. 

B. Aboveground storm drainage piping NPS 6 and smaller shall be any of the following: 
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping 

couplings; and coupled joints. 

C. Aboveground, storm drainage piping NPS 8 and larger shall be any of the following: 
1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints. 
2. Hubless, cast-iron soil pipe and fittings; CISPI, heavy-duty, hubless-piping 

couplings; and coupled joints. 

END OF SECTION 22 14 13 
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SECTION 22 14 23  

STORM DRAINAGE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Roof drains. 
2. Cleanouts. 
3. Through-penetration firestop assemblies. 
4. Flashing materials. 

1.03 ACTION SUBMITTALS 

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

1.04 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified 
testing agency. 

PART 2 - PRODUCTS 

2.01 METAL ROOF DRAINS 

A. Cast-Iron, Combined Primary and Secondary Roof Drains - RD: 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product indicated on Drawings or comparable product by one of the following: 
a. Froet Industries, LLC. 
b. Smith, Jay R. Mfg. Co. 
c. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.4, for general-purpose roof drains. 
3. Body Material:  Cast iron. 
4. Combination Flashing Ring and Gravel Stop:  Required. 
5. Flow-Control Weirs:  Not required 
6. Outlet:  Bottom and Side 
7. Extension Collars:  Required. 
8. Underdeck Clamp:  Required. 
9. Dome Material: Cast iron 
10. Perforated Gravel Guard:  Stainless steel 
11. Vandal-Proof Dome:  Required. 
12. Water Dam:  3 inches high. 
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13. Provide with Froet Series 7000 Secondary Storm flow sensor and annunciator. 

2.02 CLEANOUTS 

A. Exposed Metal Cleanouts 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M, for cleanouts.  
3. Size:  Same as connected drainage piping. 
4. Body Material: Hub-and-spigot, cast-iron soil-pipe T-branch or Hubless, cast-

iron soil-pipe test tee as required to match connected piping. 
5. Closure:  Countersunk or raised-head, brass or cast-iron plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

 

B. Wall Cleanouts 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M, for cleanouts.  Include wall access. 
3. Size:  Same as connected drainage piping. 
4. Body Material: Hub-and-spigot, cast-iron soil-pipe T-branch or Hubless, cast-

iron soil-pipe test tee as required to match connected piping. 
5. Closure:  Countersunk or raised-head, brass or cast-iron plug. 
6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 
7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with 

screw. 
8. Wall Access:  Square, nickel-bronze, copper-alloy, or stainless-steel wall-

installation frame and cover. 

2.03 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 
1. Manufacturers:  Subject to compliance with requirements, available 

manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. ProSet Systems Inc. 
b. Hilti, Inc 
c. #M 

2. Standard:  ASTM E 814, for through-penetration firestop assemblies. 
3. Size:  Same as connected pipe. 
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4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral 
nailing flange on one end for installation in cast-in-place concrete slabs. 

5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with 
neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include 
PVC protective cap for plug. 

6. Special Coating:  Corrosion resistant on interior of fittings. 

2.04 FLASHING MATERIALS 

A. Copper Sheet:  ASTM B 152/B 152M,12 oz./sq. ft. thickness. 

B. Zinc-Coated Steel Sheet:  ASTM A 653/A 653M, with 0.20 percent copper content and 
0.04-inch minimum thickness unless otherwise indicated.  Include G90 hot-dip 
galvanized, mill-phosphatized finish for painting if indicated. 

C. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil 
minimum thickness. 

D. Fasteners:  Metal compatible with material and substrate being fastened. 

E. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar 
accessory units required for installation; matching or compatible with material being 
installed. 

F. Solder:  ASTM B 32, lead-free alloy. 

G. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install roof drains at low points of roof areas according to roof membrane 
manufacturer's written installation instructions. 
1. Install flashing collar or flange of roof drain to prevent leakage between drain 

and adjoining roofing.  Maintain integrity of waterproof membranes where 
penetrated. 

2. Install expansion joints, if indicated, in roof drain outlets. 
3. Position roof drains for easy access and maintenance. 

B. Install cleanouts in aboveground piping and building drain piping according to the 
following instructions unless otherwise indicated: 
1. Use cleanouts the same size as drainage piping up to NPS 4.  Use NPS 4 for 

larger drainage piping unless larger cleanout is indicated. 
2. Locate cleanouts at each change in direction of piping greater than 45 degrees. 
3. Locate cleanouts at minimum intervals of 50 feet  for piping NPS 4 and smaller 

and 100 feet for larger piping. 
4. Locate cleanouts at base of each vertical soil and waste stack. 

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall. 
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D. Install test tees in vertical conductors and near floor. 

E. Install wall cleanouts in vertical conductors.  Install access door in wall if indicated. 

F. Install through-penetration firestop assemblies in plastic conductors at concrete floor 
penetrations. 

G. Install sleeve flashing device with each conductor passing through floors with 
waterproof membrane. 

3.02 CONNECTIONS 

A. Comply with requirements for piping specified in Section 221413 "Facility Storm 
Drainage Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

3.03 FLASHING INSTALLATION 

A. Fabricate flashing from single piece of metal unless large pans, sumps, or other 
drainage shapes are required.  Join flashing according to the following if required: 
1. Lead Sheets:  Burn joints of 6.0-lb/sq. ft. lead sheets, 0.0938-inch thickness or 

thicker.  Solder joints of 4.0-lb/sq. ft. lead sheets, 0.0625-inch thickness or 
thinner. 

2. Copper Sheets:  Solder joints of copper sheets. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 
floors and roofs with waterproof membrane. 
1. Pipe Flashing:  Sleeve type, matching the pipe size, with a minimum length of 10 

inches and with skirt or flange extending at least 8 inches around pipe. 
2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches 

around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 

inches around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.04 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 
debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 22 14 23 
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SECTION 23 00 50 

GENERAL CONDITIONS FOR MECHANICAL TRADES 

PART 1 - GENERAL 

1.01     DESCRIPTION 

A. The conditions of the Contract and General Requirements of the Project Manual apply to 
the General Contractor, Subcontractor, material suppliers, and all other persons 
furnishing labor and materials under this Section.  General Conditions and applicable 
parts of Division 1 are included as part of this Section. 

B. Examine all Project Specifications and Drawings for requirements which affect Work of 
this Section whether or not such Work is specifically mentioned in this Section. 

C. Coordinate Work with that of all other trades affecting or affected by Work of this 
Section.  Cooperate with such trades to assure the steady progress of all Work under the 
Contract. 

D. Refer to Section 01030 for Alternates which may affect the Work of this section. 

E. When open-flame or spark producing tools such as blow torches, welding equipment, and 
the like are required in the process of executing the Work, the General Contractor shall 
be notified not less than twenty-four hours in advance of the time that the Work is to 
begin and the location where Work is to be performed.  Provide fire protective covering 
and maintain constant non-working fire watch where Work is being performed and until 
it is completed. 

1.02 INTENT 

A. It is the intent of the Specifications and Drawings to call for finished Work, tested and 
ready for operation. 

B. Furnish, deliver and install any apparatus, appliance, material or Work not shown on 
Drawings but mentioned in the Specifications, or vice versa, or any incidental accessories 
necessary to make the Work complete and perfect in all respects and ready for operation, 
even if not particularly specified, under their respective Section without additional 
expense to the Owner. 

C. Include in the Work minor details not usually shown or specified but necessary for proper 
installation and operation, as though they were hereinafter shown or specified. 

D. Provide Engineer written notice of any materials or apparatus believed inadequate or 
unsuitable; in violation of laws, ordinances, rules or regulations of authorities having 
jurisdiction; and nay necessary items of Work omitted.  In the absence of such written 
notice, it is mutually agreed that Work under each Section has included the cost of all 
required items for the accepted, satisfactory functioning of the entire system without extra 
compensation. 
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E. The Work indicated is diagrammatic.  The Architect and/or Engineer may require as part 
of this Contract, the relocation of devices to reasonable distances from the general 
locations shown. 

F. Verbal clarifications of the Drawings or Specifications during the bid period are not to 
be relied upon.  Refer any questions or clarifications to the Engineer as least five working 
days prior to bidding to allow for issuance of an addendum.  After the five day deadline, 
Bidder must make a decision and qualify the bid, if the bidder feels it necessary. 

1.03 DRAWINGS 

A. Drawings are diagrammatic and indicate the general arrangement of systems and Work 
included in the Contract.  (Do not scale the Drawings)  Consult the Architectural 
Drawings and Details for exact location of fixtures and equipment; where same are not 
definitely located, obtain this information from the Architect. 

B. Closely follow Drawings in layout of Work; check Drawings of other divisions to verify 
spaces in which Work will be installed.  Maintain maximum headroom.  Where space 
conditions appear inadequate, Engineer shall be notified before proceeding with 
installations. 

C. Engineer may, without extra charge, make reasonable modifications in the layout as 
needed to prevent conflict with Work of other trades and/or for proper execution of the 
Work. 

D. Where variances occur between the Drawings and Specifications or within either of the 
Documents, include the item or arrangement of better quality, greater quantity or higher 
cost in the Contract price.  The Engineer shall decide on the item and the manner in which 
the Work shall be installed. 

 

1.04 SURVEYS AND MEASUREMENTS 

A. Before submitting a Bid, the Contractor shall visit the site and shall become thoroughly 
familiar with all conditions under which the Work will be installed.  Contractor will be 
held responsible for any assumptions omissions or errors made as a result of failure to 
become familiar with the site and the Contract Documents. 

B. Base all measurements, both horizontal and vertical, from established bench marks.  All 
Work shall agree with these established lines and levels.  Verify all measurements at the 
site and check the correctness of same as related to the Work. 

C. Should the Contractor discover any discrepancies between actual measurements and 
those indicated which prevent following good practice or the intent of the Drawings, and 
Specifications, notify the Engineer.  Do not proceed with that Work until instructions 
have been received from the Engineer. 

1.05 CODES AND STANDARDS 

A. The Codes and Standards listed below apply to all Work.  Where Codes or Standards are 
mentioned in these Specification, follow the latest edition or revision. 
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The current adopted editions of the following state or local codes apply: 
 
State Building Code, supplements and referenced publications 
Life Safety Code NFPA 101 and State Supplements 
Local Building Code 
State fire Safety Code 
The American National Standards Institute (ANSI) A117.1 
 

B. The following Standards shall be used where referenced by the following                           
abbreviations: 

 
 AABC  Associated Air Balance Council 
 ACGIH  American Conference of Governmental Industrial Hygienists 
 ADC   Air Diffusion Council 
 AGA   American Gas Association 
 AIA   American Institute of Architects 
 AMCA  Air Moving and Conditioning Association 
 ANSI   American National Standards Institute 
  

API   American Petroleum Institute 
 ARI   Air Conditioning and Refrigeration Institute 
 ASE   Association of Safety Engineers 

  ASHRAE     American Society of Heating, Refrigerating and Air conditioning    
                      Engineers 

 ASME  American Society of Mechanical Engineers 
 ASPE   American Society of Plumbing Engineers 
 ASTM  American Society of Testing and Materials 
 AWS   American Welding Society 
 AWWA  American Water Works Association 
 CGA   Compressed Gas Association 
 CSA   Canadian Standards Association 
 CISPI   Cast Iron Soil Pipe Institute 
 EJMA   Expansion Joint Manufacturing Association 
 EPA   Environmental Protection Agency 
 FM   Factory Mutual Insurance Association 
 FSSC   Federal Specification 
 HIS   Hydraulic Institute Standards 
 IBR   Institute of Boiler and Radiator Manufacturers 
 IEEE   Institute of Electrical and Electronics Engineers 
 IRI   Industrial Risk Insurers     
 ISO    Insurance Services Office 
 MCAA  Mechanical Contractors Association of America     
 MSS   Manufacturers Standardization Society 
 NBS   National Bureau of Standards 
 NEBB  National Environmental Balancing Bureau 
 NEMA  National Electrical Manufacturers Association 
 NFPA   National Fire Protection Association 
 NOFI   National Oil Fuel Institute 
 NRC   National Research Council 
 NSC   National Safety Council 
 NSF   National Sanitation Foundation 
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 OSHA  Occupational Safety and Health Administration 
 PDI   Plumbing and Drainage Institute 
 SAMA  Scientific Apparatus Manufacturers Association 
 SBI   Steel Boiler Industry (Division of Hydronics Institute) 
 SMACNA Sheet Metal and Air Conditioning Contractors National Association 
 STI   Steel Tank Institute 
 UL   Underwriters’ Laboratories 
 
C. All materials furnished and all Work installed shall comply with the rules and 

recommendations of the NFPA, the requirements of the local utility companies, the 
recommendations of the fire insurance rating organization having jurisdiction and the 
requirements of all Governmental departments having jurisdiction. 

D. Include in the Work, without extra cost to the Owner, any labor, materials, services, 
apparatus and drawings in order to comply with all applicable laws, ordinances, rules and 
regulations, whether or not shown on Drawings and/or specified. 

1.06 PERMITS AND FEES 

A. Give all necessary notices, obtain all permits; pay all government and State sales taxes 
and fees where applicable, and other costs, including utility connections or extensions in 
connection with the Work.  File all necessary drawings, prepare all documents and obtain 
all necessary approvals of all Governmental and State departments having jurisdiction, 
obtain all required certificates of inspections for Work and deliver a copy to the Engineer 
before request for acceptance and final payment for the Work. 

1.07 SEISMIC RESTRAINT 

A. General:  This project is in a seismic zone per State and/or Local Codes and Ordinances 
and all materials and equipment shall be installed, supported, and seismically restrained 
accordingly.  Verify current seismic requirements based on project location and with 
Code requirements. 

B. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in the jurisdiction where the project is located and who is experienced in 
providing engineering services of the kind indicated.  Engineering services are defined 
as those performed for installations of vibration isolation bases and seismic restraints that 
are similar to those required for this project in material, design, and extent. 

C. Shop Drawings:  Show designs and calculation, certified by a professional engineer, for 
the following: 
1. Design Calculations:  Calculations for selection of vibration isolators, design of 

vibration isolation bases, design of seismic supports and selection of seismic 
restraints for all equipment and materials. 

2. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 
attachments to the structure and to the supported equipment.  Include auxiliary 
motor slides and rails, and base weights. 

3. Seismic Restraint Details:  Detail fabrication and attachment of restraints, supports 
and snubbers. 
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D. Installation:  Installation shall be carried out in strict accordance with the Seismic 
Engineer’s submittal, current Code, and accepted standards and the equipment and 
material manufacturers’ recommendations. 

1.08 COORDINATION  

A. Carry out all Work in conjunction with other trades and give full cooperation in order 
that all Work may proceed with a minimum of delay and interference.  Particular 
emphasis is placed on timely installation of major apparatus and furnishing other 
Contractors, especially the General Contractor or Construction Manager, with 
information as to openings, chases, sleeves, bases, inserts, equipment locations, panels, 
access doors, etc. required by other trades. 

B. Contractors are required to examine all of the Project Drawings and mutually arrange 
Work so as to avoid interference.  In general, ductwork, heating piping, sprinkler piping 
and drainage lines take precedence over water, gas and electrical conduits.  The Engineer 
regarding the arrangement of Work, which cannot be agreed upon by the Contractors, 
will make final decisions. 

C. Where the Work of the Contractor will be installed in close proximity to or will interfere 
with Work of other trades, assist in working out space conditions to make a satisfactory 
adjustment. 

D. If Work is installed before coordinating with other divisions or so as to cause interference 
with Work of other sections the Contractor causing the interference will make necessary 
changes to correct the condition without extra charge to the Owner. 

E. Initial contact and coordination has been conducted with utility entities for the purpose 
of the preparation of Bid Documents.  The Contractor shall coordinate all final specific 
utility requirements. 

F. Prepare coordination drawings and sections clearly showing how the Work is to be 
installed in relation to the Work of other trades, at no extra charge to the Owner.  The 
Contractor shall prepare coordination drawings at a scale no less than ¼” = 1’0”, showing 
the Work of all trades, including but not limited to, the following:  Proposed ductwork 
installation in detail, including ceiling heights, duct heights, access doors, light fixtures, 
registers and diffusers, sprinkler piping, electrical distribution conduits, wires, panels and 
any other electrical Work which may conflict with the sheet metal ducts or piping, waste 
and vent piping, water piping, and rain leaders.  The Construction Manager/General 
Contractor shall coordinate the coordination process between the trades.  The sheet metal 
contractor shall initiate the coordination drawings basis by providing the approved duct 
fabrication drawings, to the other trades.   

Each trade shall incorporate their systems electronically using a different color code.  
Establish a meeting schedule where the Architect/Engineer can be present, including 
initiation of a kickoff meeting to establish the process with all parties, Contractor 
Coordination Meetings, and Architect/Engineer/Contractor Coordination Review 
Meetings.  Regular Contractor Coordination Meetings of all contractors involved shall 
be held to resolve all conflicts, assure accessibility, coordinate sequences, and make 
adjustment to the layout to achieve the Architectural/Engineering intent of spaces, ceiling 
heights, accessibility, and to maximize headroom clearances in preparation for the 
Architect/Engineer/Contractor Coordination Review Meetings.  Forward one (1) 
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preliminary copy to the Architect and Engineer each one (1) week prior to the 
Architect/Engineer Review Meetings identifying all unresolved conflicts.  Upon 
resolving any outstanding conflicts, drawings, shall be completed and all trades shall sign 
acceptance of the drawings and submit a minimum of six (6) prints of each drawing to 
the Architect/Engineer for review. 

1.09 ACCEPTANCES 

A. The equipment, materials, workmanship, design and arrangement of all Work installed 
are subject to the review of the Engineer. 

B. Within 30 days after the awarding of a contract, submit to the Engineer for review a list 
of manufacturers of equipment proposed for the Work.  The intent to use the exact makes 
specified does not relieve the contractor of the responsibility of submitting such a list. 
1. If extensive or unacceptable delivery time is expected on a particular item of 

equipment specified, notify the engineer, in writing, within 30 days of the awarding 
of the contract.  In such instances, deviations may be made pending acceptance by 
the Engineer or the Owner’s representative. 

C. Where any specific material, process or method of construction or manufactured article 
is specified by reference to the catalog or model number of a manufacturer, the 
Specifications are to be used as a guide and are not intended to take precedence over the 
basic duty and performance specified or noted on the Drawings. In all cases verify the 
duty specified with the specific characteristics of the equipment offered for review.  
Equipment characteristics are to be used as mandatory requirements where the Contractor 
proposes to use an acceptable equivalent. 

D. If material or equipment is installed before shop drawing review, liability for its removal 
and replacement is assumed by the Contractor, at no extra charge to the Owner, if, in the 
opinion of the Engineer, the material or equipment does not meet the intent of the 
Drawings and Specifications. 

E. Failure on the part of the Engineer to reject shop drawings or to reject Work in progress 
shall not be interpreted as acceptance of Work not in conformance with the Drawings 
and/or Specifications.  Correct Work not in conformance with the Drawings and/or 
Specifications whenever non-conformance is discovered. 

1.10     EQUIPMENT DEVIATIONS 

A. Where the Contractor proposes to deviate (substitute or provide an equivalent) from the 
equipment or materials as hereinafter specified, he shall do so by making a request in 
writing.  The Contractor shall state in his request whether it is a substitution or an 
equivalent to that specified and the amount of credit or extra cost involved.  A copy of 
said request shall be included in the Base Bid with manufacturer’s equipment cuts.  The 
Base Bid shall be based on using the material and equipment as specified and scheduled 
with no exceptions.  Equipment Manufacturers Scheduled on Drawings are considered 
Base Bid and any other acceptable manufacturers listed in the specifications is considered 
a substitution and equipment deviation and subject to the requirements for equipment 
substitution and deviation.  When any alternate manufacturer does not qualify acceptable, 
as determined by the Engineer, provide the Base Bid manufacturer at no additional cost 
to Owner. 
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B. In these Specifications and on the accompanying Drawings, one or more makes of 
materials, apparatus or appliances may have been specified for use in this installation.  
This has been done for convenience in fixing the standard of workmanship, finish and 
design required for installation.  In the event that only one (1) manufacturer of a product 
is specified and it is found that the manufacturer has discontinued the product, the 
Contractor shall use an acceptable equivalent product that meets the requirements of an 
equivalent product, as noted below, and has all the features of the originally specified 
product.  The details of workmanship, finish and design, and the guaranteed performance 
of any material, apparatus or appliance which the Contractor desires to deviate for those 
mentioned herein shall also conform to these standards. 

C. Where no specific make of material, apparatus or appliance is mentioned, any first-class 
product made by a reputable manufacturer may be submitted for the Engineer’s review. 

D. Where two or more names are given as equivalents, the Contractor must use the specified 
item or one of the named equivalents.  Where one name only is used and is followed by 
the words “or acceptable equivalent”, the Contractor must use the item named or he may 
apply for an equipment deviation through the prescribed manner in accordance with this 
Specification. 

E. Equipment, material or devices submitted for review as an “accepted equivalent” shall 
meet the following requirements: 
1. The equivalent shall have the same construction features such as, but not limited 

to: 
a. Material thickness, gauge, weight, density, etc. 
b. Welded, riveted, bolted, etc., construction 
c. Finish, undercoatings, corrosion protection 

2. The equivalent shall perform with the same or better operating efficiency. 
3. The equivalent shall have equal or greater reserve capacity. 
4. The equivalent shall be locally represented by the manufacturer for service, parts 

and technical information. 
5. The equivalent shall bear the same labels of performance certification as is 

applicable to the specified item, such as AMCA or ARI labels. 
6. The equivalent shall be similar dimensions and require service spaces. 

F. Where the Contractor proposes to use an item of equipment other than specified or 
detailed on the Drawings which requires any redesign of the structure, partitions, 
foundations, piping, wiring or any other part of the mechanical, electrical or architectural 
layout, all such redesign and all new drawings and detailing required therefore shall be 
prepared by the Designers of Record at the expense of the Contractor and at no additional 
cost of the Owner. 

G. Where such accepted deviation or substitution requires a different quantity and 
arrangement of piping, ductwork, valves, pumps, insulation, wiring, conduit and 
equipment from that specified or indicated on the Drawings, the Contractor shall, with 
the acceptance by the Engineer, furnish and install any such additional equipment 
required by the system at no additional cost to the Owner, including any costs added to 
other trades due to the substitution.’ 

H. The Engineer shall determine if an “accepted equivalent” to a manufacturer listed in the 
Specifications is considered acceptable. 
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1.11 SHOP DRAWINGS 

A. Refer to individual specification sections for additional submittal information. 

B. The Contractor shall submit for review detailed shop drawings of all equipment and 
material specified in each section and coordinated ductwork layouts.  No material or 
equipment may be delivered to the job site or installed until the Contractor has received 
shop drawings for the particular material or equipment which have been properly 
reviewed. 

C. Shop Drawings shall be submitted within 60 days after award of Contract before any 
material or equipment is purchased.  The Contractor shall submit for review copies of all 
shop drawings to be incorporated in the Contract.   

Refer to the General Conditions and Supplementary General conditions for the quantity 
of copies required for submission.  Where quantities are not specified, provide seven (7) 
copies for review. 

D. Provide shop drawings for all devices specified under equipment specifications for all 
systems, materials, equipment and/or devices.  Shop drawings shall include 
manufacturers’ names, catalog numbers, cuts, diagrams and other such descriptive data 
as may be required to identify and accept the equipment.  A complete list in each category 
(example:  all fixtures) of all shop drawings, catalog cuts, material lists, etc., shall be 
submitted to the Engineer at one time.  No consideration will be given to a partial chop 
drawing submittal. 
1. Equipment shop drawings shall contain full range performance curves, graphs, 

tables or other pertinent data which clearly indicates operational range of a given 
unit size.  Computer generated/plotted curves, based solely on design performance 
will not be accepted. 

2. All specific options and/or alternatives shall be clearly indicated.  Failure to do so 
shall be grounds for rejection. 

E. Submittals shall be marked with the trade involved, i.e., HVAC, plumbing, fire 
protection, etc. and the specific associated specification section. 
1. Where multiple quantities or types of equipment are being submitted, provide a 

cover sheet (with a list of contents) on the submittal identifying the equipment or 
material being submitted. 

F. Failure to submit shop drawings in ample time for review shall not entitle the Contractor 
to an extension of Contract time.  No claim for extension by reason of such default will 
be allowed, nor shall the Contractor be entitled to purchase, furnish and/or install 
equipment which has not been reviewed by the Engineer.  The Contractor shall incur all 
costs associated with delay of construction due to equipment and/or materials arriving 
late due to late or improper shop drawing submittal.  

G. The Contractor shall furnish all necessary templates, patters, etc., for installation Work 
and for the purpose of making adjoining Work conform; furnish setting plans and shop 
details to other trades as required. 
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H. Acceptance rendered on shop drawings shall not be considered as a guarantee of 
measurements or building conditions.  Where Drawings are reviewed, review does not 
indicate that Drawings have been checked in detail; said approval does not in any way 
relieve the Contractor from his responsibility or necessity of furnishing material or 
performing Work as required by the Contract Drawings and Specifications.  Verify 
available space prior to submitting shop drawings. 

I. Acceptance of shop drawings shall not apply to quantity nor apply relieve Contractor of 
his responsibility to comply with intent of Drawings and Specifications. 

J. Acceptance of shop drawings is final and no further changes will be allowed without the 
written consent of the Engineer. 

K. Shop drawing submittal sheets which may show items that are not being furnished shall 
have those items crossed off to clearly indicate which items will be furnished. 

L. Bidders shall not rely on any verbal clarification of the Drawings and/or Specifications.  
Any questions shall be referred to the Engineer at least five (5) working days prior to 
Bidding to allow for issuance of an Addendum.  After the five (5) day deadline, Bidder 
shall make a decision and qualify the Bid, if the Bidder deems if necessary. 

M. Contractor shall make any corrections required by Engineer and shall resubmit required 
number of corrected copies of shop drawings or new samples until accepted.  Contractor 
shall direct specific attention in writing or on resubmitted shop drawings to revisions 
other than corrections requested by Engineer on previous submissions.  Engineer shall 
review no more than one resubmittal of any shop drawing or sample at Owner’s expense.  
The fees for review of additional resubmittals shall be paid by the Contractor at the 
Engineer’s standard rates. 

1.12     CHANGES IN WORK 

A. A Change Order is a written order to the Contractor signed by the Owner and the 
Architect, issued after Contracts have been awarded, authorizing a change in the Work 
or an adjustment in the Contract sum or the Contract time.  A Change Order signed by 
the Contractor indicates his agreement therewith, including the adjustment in the Contract 
sum or the Contract time. 

B. All changes in the Work shall follow the recommendations of the AIA "General 
Conditions of the Contract for Construction", Article 12. 

1.13 MANUFACTURER'S IDENTIFICATION 

A. All component parts of each item of equipment or device shall bear the manufacturer's 
nameplate giving name of manufacturer, description, size, type, serial and model number, 
electrical characteristics, etc., in order to facilitate maintenance or replacement.  The 
nameplate of a Contractor or distributor will not be acceptable. 

B. All material and equipment for the electrical portion of the mechanical systems shall bear 
the label of or be listed by UL, or other accredited authoritative agencies or testing 
organizations approved by the authority having jurisdiction. 
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1.14 RECORD DRAWINGS 

A. Maintain at the job site a record set of Mechanical Drawings on which any changes in 
location or routing of all equipment, materials and access panels shall be recorded. 

B. At the end of construction, the Contractor shall provide the Owner with a complete set of 
As-Built Drawings, including all updated Coordination Drawings, ductwork and piping 
plans.  Prepare As-Built documentation utilizing the most recent version of AutoCAD.  
Provide the Owner with a “CD ROM” disk and one set of reproducible mylar documents. 

C. If electronic copies of the Contract Documents are made available to the Contractor for 
use in production of As-Built documentation, the Contractor assumes responsibility for 
completeness and accuracy of the As-Built documents.  Translation or manipulation of 
electronic documents provided to the Contractor is the responsibility of the Contractor.  
Electronic copies of the Contract Drawings are available from the Engineer for a service 
fee of $50 per sheet, to be paid directly to the Engineer, along with a waiver release form. 

1.15 MATERIALS AND WORKMANSHIP 

A. All materials and apparatus required for the Work, except as otherwise specifically 
indicated, shall be new, of first-class quality, and shall be furnished, delivered, erected, 
connected and finished in every detail and be so selected and arranged as to fit properly 
into the building spaces.  Where no specific type or quality of material is given, a first-
class standard article as accepted by industry standards shall be furnished. 

B. The Contractor shall furnish the services of an experienced superintendent who shall be 
constantly in charge of the installation of the Work together with all skilled workmen, 
fitters, metal workers, welders, helpers and laborers required to unload, transfer, erect, 
connect, adjust, start, operate and test each system. 

C. Unless otherwise specifically indicated on the Drawings or Specifications, all equipment 
and materials shall be installed with the acceptance of the Engineer and in accordance 
with the recommendations of the manufacturer.  This includes the performance of such 
tests as the manufacturer recommends. 

D. All labor for installation of mechanical systems shall be performed by experienced, 
skilled tradesmen under the supervision of a licensed journeyman foreman.   

E. All Work shall be of a quality consistent with good trade practice and shall be installed 
in a neat, workmanlike manner.  The Engineer reserves the right to reject any Work 
which, in his opinion, has been installed in a substandard, dangerous or unserviceable 
manner.  The Contractor shall replace said Work in a satisfactory manner at no extra cost 
to the Owner. 

1.16 PROTECTION OF MATERIALS AND EQUIPMENT 

A. Work under each Section shall include protecting the Work and material of all other 
Sections from damage by Work or workmen and shall include making good all damage 
thus caused. 

B. The Contractor shall be responsible for Work and equipment until the facility has been 
accepted by the Owner.  Protect Work against theft, injury or damage and carefully store 
material and equipment received on site which is not immediately installed.  Close open 
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ends of Work with temporary covers or plugs during construction to prevent entry of 
foreign material. 

C. Work under each Section includes receiving, unloading, uncrating, storing, protecting, 
setting in place and completely connecting equipment supplied under each Section.  Work 
under each Section shall also include exercising special care in handling and protecting 
equipment and fixtures, and shall include the cost of replacing any of the equipment and 
fixtures which are missing or damaged. 

D. Equipment and material stored on the job site shall be protected from the weather, 
vehicles, dirt and/or damage by workmen or machinery.  Insure that all electrical or 
absorbent equipment or material is protected from moisture during storage. 

1.17 BASES AND SUPPORTS 

A. Unless otherwise specifically noted, the Contractor shall furnish all necessary supports, 
rails, framing, bases and piers required for all equipment furnished under this Division. 

B. Unless otherwise indicated in individual trade Sections, pumps, fans, air handlers, 
boilers, chillers, tanks, compressors and other rotating machinery shall be mounted on a 
minimum of four (4") inch high concrete pads which shall be furnished and installed per 
Division 3.  All pads shall be extended not less than four (4") inches beyond machine 
base in all directions and sufficient for seismic anchoring with top edge chamfered. 

C. Shop drawings of all foundations and pads shall be submitted to the Engineer for review 
before they are constructed.  The Mechanical Contractor shall field coordinate all 
required dimensional and necessary loading information. 

D. Construction of foundations, supports, pads, bases and piers where mounted on the floor 
shall be of the same finish quality as the adjacent and surrounding flooring material. 

E. Unless otherwise shown, all equipment shall be securely attached to the building structure 
in an acceptable manner.  Attachments shall be of a strong and durable nature; any 
attachments that are insufficient, in the opinion of the Engineer, shall be replaced as 
directed without extra cost to the Owner. 

F. All equipment supports shall be designed and constructed such that the equipment will 
be capable of resisting both vertical and horizontal movement.  The equipment shall be 
positively anchored to the bases or supports to resist vertical movement.  The equipment 
and its supports shall be provided with suitable restraints to resist horizontal movement 
from any direction as dictated by applicable seismic Codes. 

1.18 FIRE-STOPS AND SEALS 

A. Refer to Division 7 Specification for additional and more specific information. 

B. Fire-stopping systems shall be submitted as shop drawing. 

C. Penetrations through fire-rated walls, ceiling or floors shall be sealed with a UL approved 
fire-stop fitting classified for an hourly rating equivalent to the fire rating of the wall, 
ceiling or floor. 
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D. Thruwall and floor seals shall be used to provide a positive means of sealing pipes or 
ducts which pass through the concrete foundation of a structure below grade or below 
ground water level.  Seals shall also be used at entry points through concrete walls or 
floors which must be sealed. 

E. All piping and conduit penetrations through the roof shall be provided with Pate Type 
PCA pipe curb assemblies or acceptable equivalent.  Coordinate installation details with 
the roofing system being used for the project. 

1.19 CUTTING AND PATCHING 

A. All cutting and patching shall be done per Division 1 requirements.  The Contractor shall 
furnish sketches showing the location and sizes of all openings, chases, etc., required for 
the installation of Work. 

B. Work under this Division shall include furnishing, locating and setting inserts and/or 
sleeves required before the floors and walls are built or be responsible for cutting, drilling 
or chopping where sleeves and inserts were not installed or correctly located.  The 
Contractor shall do all drilling required for the installation of hangers. 

C. Exercise extreme caution when core drilling or punching openings in concrete floor slabs 
in order to avoid cutting or damaging structural members.  No structural members or 
structural slabs/floors shall be cut without the written acceptance of the Structural 
Engineer and all such cutting shall be done in a manner directed by him. 

1.20 SCAFFOLDING, RIGGING, HOISTING 

A. The Contractor shall furnish all scaffolding, rigging, hoisting and services necessary for 
erection and delivery into the premises any equipment and apparatus furnished under this 
Division.  Remove same from premises when no longer required. 

1.21 WATERPROOFING 

A. Where any Work pierces waterproofing, including waterproof concrete and floors in wet 
areas, the method of installation shall be reviewed by the Engineer before Work is done.  
The Contractor shall furnish all necessary sleeves, caulking and flashing required to make 
openings absolutely watertight. 

1.22 ACCESSIBILITY AND ACCESS PANELS 

A. The Contractor shall be responsible for the sufficiency of the size of shafts and chases, 
the adequate thickness of partitions, and the adequate clearance in double partitions and 
hung ceilings for the proper installation of the Work. 

B. Locate all equipment which must be serviced, operated or maintained in fully accessible 
positions.  Equipment shall include, but not be limited to:  motors, controllers, coil, 
valves, switchgear, drain points, etc.  Access doors shall be furnished if required for better 
accessibility.  Minor deviations from the Drawings may be made to allow better 
accessibility, but changes of magnitude or which involve extra cost shall not be made 
without the acceptance of the Engineer. 
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C. Access doors in walls, ceilings, floors, etc., shall be field coordinated.  It is the 
responsibility of the Contractor to coordinate and provide information regarding the sizes 
and quantities of access doors required for his Work.  The Contractor shall arrange his 
Work in such a manner as to minimize the quantity of access doors required, such as 
grouping shutoff valves in the same area.  Where possible, locate valves in already 
accessible areas, such as lay-in ceilings, etc. 

D. On a clean set of prints, the Contractor shall mark in red pencil the location of each 
required access door, including its size and fire rating (if any), and shall submit the print 
to the Architect for review before access doors are purchased or installed. 

E. Upon completion of the Project, the Contractor shall physically demonstrate that all 
equipment and devices installed have been located and/or provided with adequate access 
panels for repair, maintenance and/or operation.  Any equipment not so furnished shall 
be relocated or provided with additional access panels by the installing Contractor at no 
additional cost to the Owner. 

F. Permanent ladders for access to equipment when shown on Plans shall be furnished and 
installed.  Coordinate exact requirements in field. 

1.23 TEMPORARY OPENINGS 

A. The Contractor shall ascertain from an examination of the Drawings whether any special 
temporary openings in the building will be required for the admission of apparatus 
provided under this Division and shall coordinate the requirements accordingly.  In the 
event of failure of the Contractor to give sufficient notice in time to arrange for these 
openings during construction, the Contractor shall assume all costs of providing such 
openings thereafter. 

1.24 SHUTDOWNS 

A. When installation of a new system requires the temporary shutdown of an existing 
operating system, the connection of the new system shall be performed at such time as 
designated by the Owner's representative. 

B. The Engineer and the Owner shall be notified of the estimated duration of the shutdown 
period at least ten (10) days in advance of the date the Work is to be performed. 

C. Work shall be arranged for continuous performance whenever possible.  The Contractor 
shall provide all necessary labor, including overtime if required, to assure that existing 
operating services will be shut down only during the time actually required to make 
necessary connections. 

1.25 TAGS AND CHARTS 

A. Each valve and piece of apparatus under this Division shall be provided with suitable 
brass or laminated plastic tags and ceiling tag securely fastened with brass chains, screws 
or rivets.   

Equipment shall be numbered with laminated plastic tags or neatly stenciled letters two 
(2") inches high using designations in equipment schedules and/or shall conform to a 
directory indicating number, location and use of each item.  Directories shall be prepared 
under each Section and shall be glass framed. 
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1. Directory shall indicate valve tag number and the unit number, floor/area branch 
line, main line, service or other pertinent data to quickly and easily identify the 
valve’s purpose. 

1.26 ESCUTCHEONS 

A. The Contractor shall provide escutcheons on pipes wherever they pass through floors, 
ceilings, walls or partitions in finished visible locations.  See Section 15050 for further 
requirements. 

1.27 PAINTING 

A. All finish painting in completed areas shall be performed per Division 9 of the 
Specifications. 

B. All materials shipped to the job site under this Division, such as grilles, registers and/or 
radiation covers, shall have standard manufacturer's finish, unless otherwise specified. 

C. The Contractor shall paint the interior of all ducts wherever the interior of the duct can 
be seen through a register or louver.  Paint shall be flat black, rust preventative type. 

D. The Contractor shall paint conduits, pipe and equipment wherever it can be seen through 
a register or louver.  Paint shall not cover-up labels and other identifying items.  Paint 
shall be flat black, rust preventative type. 

1.28 ELECTRICAL CONNECTIONS 

A. Unless otherwise specified, all wiring shall be furnished and installed per Division 26 
Specifications. 

B. The Contractor furnishing equipment shall furnish the motor controller required for the 
equipment.  Provide properly sized overload heaters and all required accessories with all 
motor controllers.  See Division 26 Motor Controllers for motor controller requirements. 

C. All power wiring shall be furnished and installed per Division 26 complete from power 
source to motor or equipment junction box including power wiring through the motor 
controller and proper means of disconnect per NEC and Division 26.  The Division 26 
Contractor shall provide all disconnects, unless noted otherwise. 

1.29 QUIET OPERATION 

A. Equipment and material used in the various systems described herein shall not produce a 
sound level greater than 55 decibels in the area served.  If noise level is deemed 
objectionable by the Owner/Engineer, the Contractor shall test and record sound levels 
in the presence of the Owner/Engineer. The sound level shall be observed on the "A" 
weighting network of a sound level or sound survey meter.  The ASHRAE "Guide and 
Data Book" provides a means to determine sound level of mechanical equipment when 
the total of background plus equipment sound levels exceeds the minimum acceptable 
equipment sound level. 
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B. If objectionable noises or vibrations of any magnitude are produced and transmitted to 
occupied portions of the building by apparatus, piping, ducts or other parts of the 
mechanical Work, the Contractor shall make such changes or additions as necessary 
without extra cost to the Owner. 

1.30 MAINTENANCE 

A. The Contractor shall provide the necessary skilled labor to assure the proper operation 
and to provide all required current and preventative maintenance for all equipment and 
controls provided under this Division until final acceptance of the building by the Owner.  
The Contractor shall not assume acceptance of the building by the Owner until he receives 
written notification. 

B. The Contractor shall receive calls for any and all problems experienced in the operation 
of the equipment provided under this Division and he shall take steps to immediately 
correct any deficiencies that may exist. 

C. The Contractor shall provide a check list and shall put a copy of it in the boiler or main 
mechanical room.  The check list shall itemize each piece of equipment furnished under 
his Section. 
1. The Contractor shall certify on this check list that he has examined each piece of 

equipment and that, in his opinion, it is operating as intended by the manufacturer, 
it has been properly lubricated, and that all necessary current and preventative 
maintenance has been performed as recommended by the manufacturer and by 
good and accepted practice. 

D. The Contractor shall check all controls in the building to ascertain that they are 
functioning as designed.  This shall apply to all thermostats, aquastats, humidistats, 
freezestats and firestats, etc.  This portion of the Work shall be performed by the 
Contractor who installed the controls. 

E. During construction, the Contractor shall ensure that all filters are in place on all 
equipment.  If the equipment is operated during construction (see restrictions section of 
this specification), strict attention shall be paid to maintaining clean and effective filters 
and cleaning ductwork and equipment.  Filters shall be new and/or clean when the system 
testing and balancing takes place.  The Contractor shall bear the cost of all filters and 
media during construction until final acceptance by the Owner.  This requirement shall 
apply equally to fluid filters and strainers. 

F. Where normal preventative maintenance for any piece of equipment requires special 
tools, the Contractor shall furnish the appropriate tools for that piece of equipment (i.e., 
special filter removal hooks, valve wrenches, etc.). 

1.31 DEMOLITION 

A. All required demolition Work shall be performed by the Contractor.  All demolition Work 
shall be performed in a neat and orderly fashion. 

B. Demolition Work, if indicated on the Drawings, is intended for general information only 
and is not intended to describe the full extent of demolition Work required under this 
Contract. All existing mechanical Work and systems, including but not limited to piping, 
equipment, ductwork, wiring, controls, hangers, and supports shall be removed in their 
entirety under this Contract, unless noted otherwise. 
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C. After piping, ductwork, equipment, etc., has been removed, neatly cap remaining 
ductwork and piping, and insulate caps to match the existing adjacent ductwork and 
piping.  In finished areas, all ductwork and piping shall be cut back to a concealed 
location, i.e., within walls, above ceilings, etc., before capping. 

D. Before submitting Bid, the Contractor shall visit the site with the Contract Documents in 
hand, and shall inspect all existing systems to determine the extent of demolition Work 
involved.  Particular attention is drawn to the removal of existing walls or portions of 
existing walls.  In those areas, all exposed and concealed piping, ductwork, equipment, 
etc., running across or through affected areas shall be removed as required.  Piping and 
ductwork shall then be either capped, or, if required for the proper continuing operation 
of an existing system to remain, piping and ductwork shall be rerouted around the affected 
areas and reconnected as required. 

E. In general, it shall be the responsibility of the Contractor to remove demolished 
equipment, piping, ductwork, etc., from the site and properly dispose of it.  If the Owner 
shall so request, however, the Contractor shall turn over demolished equipment, etc., to 
the Owner for the Owner's use.  Unless otherwise noted, demolished Work shall not be 
abandoned in place. 

1.32 AIR ELIMINATION 

A. The Contractor shall be responsible for bleeding all air from closed hydronic piping 
systems after the system has been filled, and thereafter re-bleeding as often as required 
to completely eliminate all air from the system. 

B. Where Work on an existing piping system has allowed air to enter that system, the 
Contractor shall also bleed that system even if no piping Work was done in the area where 
air has developed. 

C. Where air cannot be bled from any piping due to the absence of an air vent, the Contractor 
shall install a manual air vent in locations required to successfully bleed such air. 

D. Where the piping layout would require an air vent in an inaccessible location, the 
Contractor shall install an extended 1/4-inch copper bleed line and petcock to an 
accessible location such as a closet, mechanical room, above lay-in ceiling, etc. 

1.33 CLEANING 

A. The Contractor shall be responsible for keeping the jobsite clean, safe and neat throughout 
the duration of construction.  The Contractor shall clean up his own debris daily and shall 
coordinate removal of rubbish and debris with the General Contractor/Construction 
Manager. 
1. No debris, construction materials, cigarette butts, coffee cups, etc., shall be left 

above suspended ceilings. 

B. The Contractor shall thoroughly clean and flush all piping, ducts and equipment of all 
foreign substances, oils, burrs, solder, flux, etc., inside and out before being placed in 
operation. 
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C. If any part of a system should be stopped or damaged by any foreign matter after being 
placed in operation, the system shall be disconnected, cleaned and reconnected wherever 
necessary to locate and/or remove obstructions.  Any Work damaged in the course of 
removing obstructions shall be repaired or replaced when the system is reconnected at no 
additional cost to the Owner. 

D. During the course of construction, all ducts and pipes shall be capped in an acceptable 
manner to insure adequate protection against the entrance of foreign matter. 

E. Upon completion of all Work under the Contract, the Contractor shall remove from the 
premises all rubbish, debris and excess materials left over from his Work.  Any oil or 
grease stains on floor areas caused by the Contractor shall be removed and floor areas 
left clean. 

1.34 OPERATING INSTRUCTIONS 

A. Upon completion of all Work and tests, the Contractor shall furnish the necessary skilled 
labor and helpers for operating his system and equipment for a period specified under 
each applicable Section of this Division.  During this period, he shall fully instruct the 
Owner or the Owner's representative in the operation, adjustment and maintenance of all 
equipment furnished.  The Contractor shall give at least 72 hour notice to the Owner and 
the Engineer in advance of this period. 

B. The Contractor shall formally submit for delivery to the Engineer three (3) complete 
bound sets of typewritten or blueprinted instructions for operating and maintaining all 
systems and equipment included in this Division.  All instructions shall be submitted in 
draft for review prior to final issue.  Manufacturer's advertising literature or catalogs will 
not be acceptable for operating and maintenance instruction. 

C. The Contractor, in the above-mentioned instructions, shall include the maintenance 
schedule for the principal items of equipment furnished under this Division. 

D. The appropriate Contractor shall physically demonstrate procedures for all routine 
maintenance of all equipment furnished under each respective Section to assure 
accessibility to all devices. 

E. An authorized manufacturer's representative shall attest in writing that the equipment has 
been properly installed prior to startup of any major equipment.  The following equipment 
will require this inspection:  pumps; air conditioning equipment, controls, air handling 
equipment, boilers.  These letters will be bound into the operating and maintenance 
books. 

F. Refer to individual trade Sections for any other particular requirements related to 
operating instructions. 

1.35 GUARANTEES 

A. The Contractor shall guarantee all equipment, material and workmanship under these 
Specifications and the Contract for a period of one (1) year from the date of final 
acceptance by Owner, unless otherwise noted. 

B. All refrigeration compressors shall have five (5) year guarantee from the date of final 
acceptance by the Owner unless otherwise noted. 
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C. During this guarantee period, all defects developing through faulty equipment, materials 
or workmanship shall be corrected or replaced immediately by the Contractor without 
expense to the Owner.  Such repairs or replacements shall be made to the Engineer's 
satisfaction. 

1.36 RESTRICTIONS 

A. Mechanical equipment provided under this Division may not be used for temporary 
heating/cooling requirements due to premature wear and dirt/dust infiltration.  Written 
approval may be obtained from the Owner only after submission of a written cleaning 
plan and guarantee extension. 

END OF SECTION 23 00 50 
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SECTION 23 05 00  

COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. This Section includes the following: 
1. Equipment installation requirements common to equipment sections. 
2. Painting and finishing. 
3. Concrete bases. 
4. Roof Curbs 
5. Supports and anchorages. 

1.03 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above 
ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

C. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and chases. 

D. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor ambient 
temperatures.  Examples include installations within unheated shelters. 

1.04 SUBMITTALS 

A. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 

1.06 COORDINATION 

A. Arrange for openings in building structure during progress of construction, to allow for 
HVAC installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 
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C. Coordinate requirements for access panels and doors for HVAC items requiring access 
that are concealed behind finished surfaces.  Access panels and doors are specified in 
Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS (NOT APPLICABLE) 

2.1 ROOF CURBS 

A. Retain one of first two paragraphs and associated subparagraphs below.  Retain first for 
curbs with vibration isolation and seismic or wind restraints; retain second for curbs 
provided by RTU manufacturer without vibration isolation and seismic or wind restraints. 

B. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and 
factory-installed wood nailer; complying with NRCA standards. 
1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B. 

a. Materials:  ASTM C 1071, Type I or II. 
b. Thickness: 2 inches 

2. Application:  Factory applied with adhesive and mechanical fasteners to the 
internal surface of curb. 
a. Liner Adhesive:  Comply with ASTM C 916, Type I. 
b. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, 

mechanical attachment, or welding attachment to duct without damaging 
liner when applied as recommended by manufacturer and without causing 
leakage in cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated 
with a temperature-resistant coating or faced with a plain or coated fibrous 
mat or fabric depending on service air velocity. 

d. Liner Adhesive:  Comply with ASTM C 916, Type I. 

C. Curb Height:  24 inches  

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights 
are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems 
and components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of 
components.  Connect equipment for ease of disconnecting, with minimum interference 
to other installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.02 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 
Sections "Interior Painting" and "Exterior Painting." 
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B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.03 ROOF CURBS:   

A. Install on roof structure or concrete base, level and secure, according to NRCA's "Low-
Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail 
for Rooftop Air Handling Units and Ducts."  

B. Install equipment on curbs and coordinate roof penetrations and flashing with roof 
construction specified in Section 077200 "Roof Accessories." Secure equipment to upper 
curb rail, and secure curb base to roof framing or concrete base with anchor bolts. 

3.04 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 
Sections "Interior Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.05 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions and according to seismic codes at Project. 
1. Construct concrete bases of dimensions indicated, but not less than 4 inches 

(100 mm) larger in both directions than supported unit. 
2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch (450-mm) centers around the full 
perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 
concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi (20.7-MPa, 28-day compressive-strength concrete and reinforcement 

as specified in Division 03 Section "Cast-in-Place Concrete; Miscellaneous Cast-
in-Place Concrete." 

3.06 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 
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3.07 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor 
HVAC materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to 
view or will receive finish materials.  Tighten connections between members.  Install 
fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 

END OF SECTION 23 05 00 
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SECTION 230713 - DUCT INSULATION 

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 insulating the following duct services: 
1. Outdoor, exposed supply and return. 

B. Related Sections: 
1. Section 233113 "Metal Ducts" for duct liners. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied if any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger. 

2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each 
type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing 
product and intended use. Sample sizes are as follows: 

1. Sheet Form Insulation Materials: 12 inches (300 mm) square. 
2. Sheet Jacket Materials: 12 inches (300 mm) square. 
3. Manufacturer's Color Charts: For products where color is specified, show the full range 

of colors available for each type of finish material. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates 
of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing agency acceptable to authorities 
having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, 
and cement material containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less. 

C. Mockups: Before installing insulation, build mockups for each type of insulation and finish 
listed below to demonstrate quality of insulation application and finishes. Build mockups in the 
location indicated or, if not indicated, as directed by Architect. Use materials indicated for the 
completed Work. 

1. Ductwork Mockups: 

a. One 10-foot (3-m) section each of rectangular and round straight duct. 
b. One each of a 90-degree mitered round and rectangular elbow, and one each of a 

90-degree radius round and rectangular elbow. 
c. One rectangular branch takeoff and one round branch takeoff from a rectangular 

duct. One round tee fitting. 
d. One rectangular and round transition fitting. 
e. Four support hangers for round and rectangular ductwork. 
f. Each type of damper and specialty. 

2. For each mockup, fabricate cutaway sections to allow observation of application details 
for insulation materials, adhesives, mastics, attachments, and jackets. 
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3. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 

4. Obtain Architect's approval of mockups before starting insulation application. 
5. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

6. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

7. Demolish and remove mockups when directed. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application. Before 
preparing ductwork Shop Drawings, establish and maintain clearance requirements for 
installation of insulation and field-applied jackets and finishes and for space required for 
maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process. 

F. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied FSK 
jacket.  Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

G. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide 
insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified 
in "Factory-Applied Jackets" Article. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 
insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 
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1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below ambient services. 
1. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) at 30-mil (0.8-

mm) dry film thickness. 
2. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C). 
3. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight. 
4. Color: White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services. 
1. Water-Vapor Permeance: ASTM F 1249, 1.8 perms (1.2 metric perms) at 0.0625-inch 

(1.6-mm) dry film thickness. 
2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C). 
3. Solids Content: 60 percent by volume and 66 percent by weight. 
4. Color: White. 

2.4 LAGGING ADHESIVES 

A. Description: Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 
insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation. 

3. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C). 
4. Color: White. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 
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1. Materials shall be compatible with insulation materials, jackets, and substrates. 
2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C). 
4. Color: Aluminum. 
5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following: 
1. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 
2. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; 

complying with ASTM C 1136, Type II. 

2.7 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric: Approximately 6 oz./sq. yd. (203 g/sq. m) with a thread count of 5 
strands by 5 strands/sq. in. (2 strands by 2 strands/sq. mm) for covering ducts. 

B. Woven Polyester Fabric: Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 
strands by 10 strands/sq. in. (4 strands by 4 strands/sq. mm), in a Leno weave, for ducts. 

2.8 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a 
minimum of 8 oz./sq. yd. (271 g/sq. m). 

2.9 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Self-Adhesive Outdoor Jacket: 60-mil- (1.5-mm-) thick, laminated vapor barrier and 
waterproofing membrane for installation over insulation located aboveground outdoors; 
consisting of a rubberized bituminous resin on a crosslaminated polyethylene film covered with 
white aluminum-foil facing. 
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2.10 TAPES 

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 

1. <Double click here to find, evaluate, and insert list of manufacturers and products.> 
2. Width: 3 inches (75 mm). 
3. Thickness: 6.5 mils (0.16 mm). 
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

B. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 
1. Width: 2 inches (50 mm). 
2. Thickness: 3.7 mils (0.093 mm). 
3. Adhesion: 100 ounces force/inch (1.1 N/mm) in width. 
4. Elongation: 5 percent. 
5. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width. 

2.11 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 316; 0.015 inch (0.38 mm) 
thick, 3/4 inch (19 mm) wide with wing seal 

2. Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; 
Temper H-14, 0.020 inch (0.51 mm) thick, [1/2 inch (13 mm)] [3/4 inch (19 mm)] wide 
with [wing seal] [or] [closed seal]. 

3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept 
metal bands. Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 
capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter shank, length to suit depth 
of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter shank, length 
to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-
steel washer. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place. Comply with the following 
requirements: 
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a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick 
by 2 inches (50 mm) square. 

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- 
(2.6-mm-) diameter shank, length to suit depth of insulation indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 
capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened 
to projecting spindle that is capable of holding insulation, of thickness indicated, securely 
in position indicated when self-locking washer is in place. Comply with the following 
requirements: 
a. Baseplate: Perforated, nylon sheet, 0.030 inch (0.76 mm) thick by 1-1/2 inches (38 

mm) in diameter. 
b. Spindle: Nylon, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of 

insulation indicated, up to 2-1/2 inches (63 mm). 
c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated 

capability to bond insulation hanger securely to substrates indicated without 
damaging insulation, hangers, and substrates. 

5. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) 
thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm) in diameter. 
a. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations. 

6. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick nylon sheet, with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm) in diameter. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel 
or Monel. 

D. Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel 

2.12 CORNER ANGLES 

A. Stainless-Steel Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 by 1 inch (25 by 25 
mm), stainless steel according to ASTM A 167 or ASTM A 240/A 240M, Type 316. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
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2. For insulation application where vapor barriers are indicated, extend insulation on anchor 
legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along both 
edges of strip, spaced 4 inches (100 mm) o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry surface to 
receive self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches 
(100 mm) o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 
ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged areas. 
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal 
patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
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install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below 
top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, 
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal 
joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at 
least 2 inches (50 mm). 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves 
to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm). 

1. Comply with requirements in Section 078413 "Penetration Firestopping"irestopping and 
fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation. Overlap damper sleeve and duct insulation at least 2 inches (50 mm). 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
Section 078413 "Penetration Firestopping." 

3.5 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 
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3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation 
end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation 
joints. Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches (50 mm) from one edge and one end of insulation 
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) 
at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface. Cover insulation face and surface to be insulated a width equal to 
two times the insulation thickness, but not less than 3 inches (75 mm). 

5. Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end 
joints. At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm) 
o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 
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1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along 
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation 
end joints, and 16 inches (400 mm) o.c. 

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16 
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation 
joints. Install additional pins to hold insulation tightly against surface at cross 
bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches (50 mm) from one edge and one end of insulation 
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and 
protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C) 
at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic 
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and 
over the surface. Cover insulation face and surface to be insulated a width equal to 
two times the insulation thickness, but not less than 3 inches (75 mm). 

5. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Groove and score insulation to fit as closely as possible to outside and 
inside radius of elbows. Install insulation on round and flat-oval duct elbows with 
individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on 
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c. 
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3.6 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) 

wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation 

with vapor-barrier mastic. 

3.7 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 
and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

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

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation. Extent of inspection shall be 
limited to one location for each duct system defined in the "Duct Insulation Schedule, 
General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 
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3.9 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 
1. Outdoor, exposed supply and return. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 

3.10 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below. If more than one material is listed for 
a duct system, selection from materials listed is Contractor's option. 

B. Exposed, rectangular, supply-air duct insulation shall be one of the following: 

1. Mineral-Fiber Blanket: 3 inches (75 mm) and 3-lb/cu. ft. (48-kg/cu. m) nominal density. 
2. Mineral-Fiber Board: 3 inches (75 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) nominal 

density. 

C. Exposed, rectangular, return-air duct insulation shall be[ one of] the following: 
1. Mineral-Fiber Blanket: 3 inches (75 mm) and 3-lb/cu. ft. (48-kg/cu. m) nominal density. 
2. Mineral-Fiber Board: 3 inches (75 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) nominal 

density. 

3.11 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the 
field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Ducts and Plenums, Exposed, up to 48 Inches (1200 mm) in Diameter or with Flat Surfaces up 
to 72 Inches (1800 mm): 
1. Stainless Steel, Type 316, Smooth 2B Finish: 0.016 inch (0.41 mm) thick. 
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D. Ducts and Plenums, Exposed, Larger Than 48 Inches (1200 mm) in Diameter or with Flat 
Surfaces Larger Than 72 Inches (1800 mm): 
1. Stainless Steel, Type 316, Smooth 2B Finish: 0.016 inch (0.41 mm) thick. 

END OF SECTION 230713 
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SECTION 233113  

METAL DUCTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

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

1.02 SUMMARY 

A. Section Includes: 
1. Single-wall rectangular ducts and fittings. 
2. Sheet metal materials. 
3. Duct liner. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Related Sections: 
1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, 

adjusting, and balancing requirements for metal ducts. 
2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

1.03 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam and 
joint construction, reinforcements, and hangers and supports, shall comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance 
requirements and design criteria indicated in "Duct Schedule" Article. 

B. Structural Performance:  Duct hangers and supports shall withstand the effects of gravity 
loads and stresses within limits and under conditions described in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible". 

C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 
1. Liners and adhesives. 
2. Sealants and gaskets. 

B. Shop Drawings: 
1. Fabrication, assembly, and installation, including plans, elevations, sections, 

components, and attachments to other work. 
2. Factory- and shop-fabricated ducts and fittings. 
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3. Duct layout indicating sizes, configuration, liner material, and static-pressure 
classes. 

4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors 

and panels. 
12. Hangers and supports, including methods for duct and building attachment, and 

vibration isolation. 

C. Delegated-Design Submittal: 
1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved: 
1. Duct installation in congested spaces, indicating coordination with general 

construction, building components, and other building services.  Indicate proposed 
changes to duct layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

B. Welding certificates. 

C. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to the following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum 

supports. 
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 
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B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

D. Mockups: 
1. Before installing duct systems, build mockups representing static-pressure classes 

in excess of 3-inch wg (750 Pa).  Build mockups to comply with the following 
requirements, using materials indicated for the completed Work: 
a. Five transverse joints. 
b. One access door. 
c. Two typical branch connections, each with at least one elbow. 
d. Two typical flexible duct or flexible-connector connections for each duct 

and apparatus. 
e. One 90-degree turn with turning vanes. 
f. Perform leakage tests specified in "Field Quality Control" Article.  Revise 

mockup construction and perform additional tests as required to achieve 
specified minimum acceptable results. 

2. Approved mockups may become part of the completed Work if undisturbed at time 
of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" based on indicated static-pressure class 
unless otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable sealing requirements, materials involved, 
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 
Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select 
types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 
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2.02 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated.  Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90 (Z275). 
2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Reinforcement Shapes and Plates:  ASTM A 36/A 36M, steel plates, shapes, and bars; 
black and galvanized. 
1. Where black- and galvanized-steel shapes and plates are used to reinforce 

aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM 
gasket materials. 

D. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches 
(900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches 
(900 mm). 

2.03 DUCT LINER 

A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and 
with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 
1. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
a. CertainTeed Corporation; Insulation Group. 
b. Johns Manville. 
c. Knauf Insulation. 
d. Owens Corning. 
e. Thermal Conductivity: 

1) Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F (0.039 W/m x K) 
at 75 deg F (24 deg C) mean temperature. 

2) Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F (0.033 W/m x K) at 
75 deg F (24 deg C) mean temperature. 

2. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that 
will form the interior surface of the duct to act as a moisture repellent and erosion-
resistant coating.  Antimicrobial compound shall be tested for efficacy by an NRTL 
and registered by the EPA for use in HVAC systems. 

3. Water-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with 
ASTM C 916. 
a. For indoor applications, adhesive shall have a VOC content of 80 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
b. Adhesive shall comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing 
of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

B. Insulation Pins and Washers: 
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1. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.135-inch- (3.5-mm-) diameter 
shank, length to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) 
galvanized carbon-steel washer. 

2. Insulation-Retaining Washers:   Self-locking washers formed from 0.016-inch- 
(0.41-mm-) thick aluminum; with beveled edge sized as required to hold insulation 
securely in place but not less than 1-1/2 inches (38 mm) in diameter. 

C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 
1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent 

adhesive coverage at liner contact surface area.  Attaining indicated thickness with 
multiple layers of duct liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive 
metal nosing. 

3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure 

butted-edge overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners 

of ducts, unless duct size and dimensions of standard liner make longitudinal joints 
necessary. 

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 
fpm (12.7 m/s). 

7. Secure liner with mechanical fasteners 4 inches (100 mm) from corners and at 
intervals not exceeding 12 inches (300 mm) transversely; at 3 inches (75 mm) from 
transverse joints and at intervals not exceeding 18 inches (450 mm) longitudinally. 

8. Secure transversely oriented liner edges facing the airstream with metal nosings 
that have either channel or "Z" profiles or are integrally formed from duct wall.  
Fabricate edge facings at the following locations: 
a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 
c. Upstream edges of transverse joints in ducts where air velocities are higher 

than 2500 fpm (12.7 m/s) or where indicated. 
9. Secure insulation between perforated sheet metal inner duct of same thickness as 

specified for outer shell.  Use mechanical fasteners that maintain inner duct at 
uniform distance from outer shell without compressing insulation. 
a. Sheet Metal Inner Duct Perforations:  3/32-inch (2.4-mm) diameter, with an 

overall open area of 23 percent. 
10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, 

turning vane assemblies, or other devices.  Fabricated buildouts (metal hat 
sections) or other buildout means are optional; when used, secure buildouts to duct 
walls with bolts, screws, rivets, or welds. 

2.04 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants 
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 
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1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, durable, 
airtight seal. 

2. Tape Width:  4 inches (102 mm). 
3. Sealant:  Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 
7. Service:  Indoor and outdoor. 
8. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. Water-Based Joint and Seam Sealant: 
1. Application Method:  Brush on. 
2. Solids Content:  Minimum 65 percent. 
3. Shore A Hardness:  Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC:  Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class:  10-inch wg (2500 Pa), positive and negative. 
8. Service:  Indoor or outdoor. 
9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and bare), 

stainless steel, or aluminum sheets. 

D. Flanged Joint Sealant:  Comply with ASTM C 920. 
1. General:  Single-component, acid-curing, silicone, elastomeric. 
2. Type:  S. 
3. Grade:  NS. 
4. Class:  25. 
5. Use:  O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

E. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

2.05 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 
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B. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum 
Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 

D. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, 
and bolts designed for duct hanger service; with an automatic-locking and clamping 
device. 

E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

F. Trapeze and Riser Supports: 
1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 
2. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc 

chromate. 

PART 3 - EXECUTION 

3.01 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
duct system.  Indicated duct locations, configurations, and arrangements were used to 
size ducts and calculate friction loss for air-handling equipment sizing and for other 
design considerations.  Install duct systems as indicated unless deviations to layout are 
approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

H. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness. 

I. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. 
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3.02 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible": 
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 
2. Outdoor, Supply-Air Ducts:  Seal Class A. 
3. Outdoor, Exhaust Ducts:  Seal Class C. 
4. Outdoor, Return-Air Ducts:  Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) 

and Lower:  Seal Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 

wg (500 Pa):  Seal Class A. 
7. Unconditioned Space, Exhaust Ducts:  Seal Class C. 
8. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and 

Lower:  Seal Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg 

(500 Pa):  Seal Class B. 
11. Conditioned Space, Exhaust Ducts:  Seal Class B. 
12. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.03 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 
1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and completely 

cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes 

or for slabs more than 4 inches (100 mm) thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes 

or for slabs less than 4 inches (100 mm) thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; 
install hangers and supports within 24 inches (610 mm) of each elbow and within 48 
inches (1200 mm) of each branch intersection. 

3.04 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 
"Air Duct Accessories." 
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B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" 
for branch, outlet and inlet, and terminal unit connections. 

3.05 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 
have duct liner.  Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer.  Paint materials and application requirements are specified in 
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 

3.06 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 
1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test 

report for each test. 
2. Test the following systems: 

a. Supply Ducts with a Pressure Class of 3-Inch wg (750 Pa). 
b. Return Ducts with a Pressure Class of 3-Inch wg (750 Pa). 

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage 
testing and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 
5. Conduct tests at static pressures equal to maximum design pressure of system or 

section being tested.  If static-pressure classes are not indicated, test system at 
maximum system design pressure.  Do not pressurize systems above maximum 
design operating pressure. 

6. Give seven days' advance notice for testing. 

C. Duct System Cleanliness Tests: 
1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 

according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and 
Restoration of HVAC Systems." 
a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter 

media shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.07 START UP 

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and 
Balancing for HVAC." 

B. Supply Ducts: 
1. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class:  Positive 3-inch wg (750 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round:  6. 

2. Ducts Connected to Variable-Air-Volume Air-Handling Units: 
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a. Pressure Class:  Positive 3-inch wg (750 Pa). 
b. Minimum SMACNA Seal Class:  A. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round: 6. 

C. Return/Exhaust Ducts: 
1. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 3-inch wg (750 Pa). 
b. Minimum SMACNA Seal Class:  B. 
c. SMACNA Leakage Class for Rectangular:  12. 
d. SMACNA Leakage Class for Round:  6. 

D. Intermediate Reinforcement: 
1. Galvanized-Steel Ducts:  Galvanized steel. 

E. Liner: 
1. Supply Air Ducts:  Fibrous glass, Type I 2 inches (51 mm) thick. 
2. Return/Exhaust Air Ducts:  Fibrous glass, Type I 2 inches (51 mm) thick. 

F. Elbow Configuration: 
1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 
a. Velocity 1000 fpm (5 m/s) or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s): 
1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and 

two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

c. Velocity 1500 fpm (7.6 m/s) or Higher: 
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and 

two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane 
Runners," and Figure 4-4, "Vane Support in Elbows." 
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END OF SECTION 23 31 13 
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	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Work covered by the Contract Documents.
	2. Type of the Contract.
	3. Use of premises.
	4. Work restrictions.
	5. Specification formats and conventions.

	B. Related Sections include the following:
	1. Division 01 Section "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.

	C.

	1.03 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:  Ludlowe High School Roof Replacement.
	B. Project Location:  785 Unquowa Road; Fairfield, Connecticut.
	C. Architect:  Perkins Eastman.
	D. The Work consists of the following:
	1. The Work includes removal and disposal of existing roofs including insulation and integral flashings, railings and accessories as indicated and replacement with new roofing, insulation, railings, roof drainage systems and other accessories as indic...


	1.04 Existing Conditions
	A. Information contained in the Contract Documents regarding existing facilities and conditions is taken from drawings, other forms of documentation, verbal and written representations furnished by the Owner, and observations in the field without exte...

	1.05 TYPE OF CONTRACT
	A. Project will be constructed under a single prime contract.

	1.06 WORK UNDER OTHER CONTRACTS
	A. General:  Cooperate fully with separate contractors so work on those contracts may be carried out smoothly, without interfering with or delaying work under this Contract.  Coordinate the Work of this Contract with work performed under separate cont...
	B.
	C.

	1.07 USE OF PREMISES
	A. General: Contractor shall have limited use of premises for construction operations as indicated on Drawings by the Contract limits.
	1. Contractor shall be subject to the requirements of the building owner.

	B. Building Owner Restrictions:  Work is subject to the “Contractor’s Building Rules” available through the Owner.
	C. Use of Existing Building:  Maintain existing building in a weathertight condition throughout construction period.  Repair damage caused by roof replacement operations.  Protect building and its occupants during construction period.

	1.08 WORK RESTRICTIONS
	A. On-Site Work Hours:  Work shall be generally performed inside the existing building during normal business working hours of 6:00 a.m. to 6:00 p.m., Monday through Friday, except otherwise indicated.
	1. Weekend Hours:  Subject to approval of the building owner.
	2. Early Morning Hours:  Subject to approval of the building owner and to local authorities having jurisdiction.
	3. Hours for Utility Shutdowns:  Subject to approval and assistance of building owner.

	B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements...
	1. Notify Owner and building owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without building owner's written permission.


	1.09 SPECIFICATION FORMATS AND CONVENTIONS
	A. Specification Format:  The Specifications are organized into Divisions and Sections using the 50-division format and CSI's "MasterFormat 2010 Update" numbering system.
	1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in the Specifications and that shown on Drawings.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	56110.00_01_21_00_Allowances
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements governing allowances.
	B. Types of allowances include the following:
	1. Unit-cost allowances.
	2. Quantity allowances.

	C. Related Sections include the following:
	1. Division 01 Section "Contract Modification Procedures" for procedures for submitting and handling Change Orders for allowances.
	2. Divisions 02 through 07 Sections for items of Work covered by allowances.


	1.03 SELECTION AND PURCHASE
	A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Architect's request, obtain proposals for each allowance for use in making final selections.  Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Architect from the designated supplier.

	1.04 SUBMITTALS
	A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	B. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

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

	1.06 quantity ALLOWANCES
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner under allowance and shall include taxes, freight, and delivery to Project site.
	B. Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials required under allowance shall be included as part of the Contract Sum and not part of the ...


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

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

	3.03 SCHEDULE OF ALLOWANCES
	A. Allowance No. 1:  Include a unit cost allowance for replacement of Tectum panels. Cost to include removal of existing panel and replacement with a new panel.
	B. Allowance No. 2:  Include a unit cost allowance for replacement of metal deck panels. Cost to include removal of existing panel and replacement with a new panel.
	C. Allowance No. 3:  Include a quantity allowance for replacement of 5% of all Tectum panels with new Tectum panels.
	D. Allowance No. 4:  Include a quantity allowance for replacement of 5% of all metal deck panels by new metal deck.



	56110.00_01_22_00_Unit_Prices (Repaired)
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for unit prices.

	1.03 DEFINITIONS
	A. Unit price is an amount proposed by bidders, stated on the PROPOSAL FORM, as a price per unit of measurement for materials or services added to or deducted from the Contract Sum by appropriate modification, if estimated quantities of Work required ...
	B. Pricing Basis is the quantity upon which a per-unit price is to be established by the bidder. The quantity given as the Pricing Basis for each item is arbitrary, but establishes a baseline for unit pricing with the understanding that often material...

	1.04 PROCEDURES
	A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable taxes, overhead, and profit. Unit prices include the normal amount of waste and overage required to complete the amount of work included in the ...
	B. Measurement and Payment:  Contractor shall provide a measurement of the additional work in place or of the work to be removed from the scope of the Project. Documentation of quantities, calculations, and component costs shall be provided to the Own...
	C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of established unit prices and to have this work measured, at Owner's expense, by an independent surveyor acceptable to Contractor.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 LIST OF UNIT PRICES
	A. UNIT PRICE NO. 1: Provide 4 inch roof drainage piping.
	1. Reference: Specification Division 22 Storm drainage piping.
	2. Unit: Linear feet.

	B. UNIT PRICE NO. 2: Provide 6 inch roof drainage piping.
	1. Reference: Specification Division 22 Storm drainage piping.
	2. Unit: Linear feet.

	C. UNIT PRICE NO. 3: Provide 8 inch roof drainage piping.
	1. Reference: Specification Division 22 Storm drainage piping.
	2. Unit: Linear feet.




	56110.00_01_23_00_Alternates
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for alternates.

	1.03 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to accept a corresponding change either in the amou...
	1. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract Sum.


	1.04 PROCEDURES
	A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification:  Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete desc...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 SCHEDULE OF ALTERNATES
	A. Alternate No.1:  Perform replacement of all roofing designated under the base bid scope in the summer of 2015, instead of 2014.
	1. Base Bid: The Base Bid includes the Work as shown in the Drawings and as specified, including completion of all new roofing by the end of August 2014.
	2. Alternate Bid: If Alternate Bid No. 1 is accepted, the work will include the Work as shown in the Drawings and as specified, except that all new roofing work will be performed during the summer of 2015 and be completed by the end of August 2015.

	B.
	1.
	2.
	3.

	C.
	1.
	2.
	3.

	D.
	1.
	2.
	3.

	E.
	1.
	2.
	3.

	F.
	1.
	2.
	3.




	56110.00_01_32_33_Photo_Documentation
	PART 1 -  GENERAL
	1.01 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.

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

	B. See Division 01 Section "Closeout Procedures" for submitting digital media as Project Record Documents at Project closeout.
	C. See Division 01 Section "Demonstration and Training" for submitting videotapes of demonstration of equipment and training of Owner's personnel.

	1.03 SUBMITTALS
	A. Key Plan:  Submit key plan indicating roofs with notation of vantage points marked for location and direction of each photograph.  Indicate work phase at each roof.
	B. Digital Images:  Submit a complete set of digital image electronic files on CD-ROM.  Identify electronic media with date photographs were taken.  Submit images that have same aspect ratio as the sensor, uncropped.

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

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

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


	PART 2 -  PRODUCTS
	2.01 PHOTOGRAPHIC MEDIA
	A. Digital Images:  Provide images in uncompressed PNG, JPG, or JPEG format, produced by a digital camera with minimum sensor size of 4.0 megapixels, and at an image resolution of not less than 1024 by 768 pixels.


	PART 3 -  EXECUTION
	3.01 CONSTRUCTION PHOTOGRAPHS
	A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	1. Maintain key plan with each set of construction photographs that identifies each photographic location.

	B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	1. Date and Time:  Include date and time in filename for each image.
	2. Field Office Images:  Maintain one set of images on CD-ROM in the field office at Project site, available at all times for reference.  Identify images same as for those submitted to Architect.

	C. Preconstruction Photographs:  Before commencement of roof removal, take digital photographs of all roofs, the existing buildings, and the surrounding areas. Include existing items to remain during construction, from different vantage points, as dir...
	1. Take a minimum of ten photographs to show existing conditions adjacent to property before starting the Work.
	2. Take a minimum of twenty photographs of the existing structure to accurately record physical conditions at start of construction.

	D. Periodic Construction Photographs:  Take at least 12 digital photographs as roofing work proceeds.  Select vantage points to show status of construction and progress since last photographs were taken.
	E. Provide photos to record the condition of each roof area at each stage of roof work. Photograph the roof work at completion of removal indicating condition of substrates, upon installation of temporary roofs, and upon installation of new roof assem...
	F. Additional Photographs:  Architect may issue requests for additional photographs, in addition to periodic photographs specified.  Additional photographs will be paid for by Change Order and are not included in the Contract Sum.
	1. Three days' notice will be given, where feasible.
	2. In emergency situations, take additional photographs within 24 hours of request.
	3. Circumstances that could require additional photographs include, but are not limited to, the following:
	a. Immediate follow-up when on-site events result in construction damage or losses.
	b. Extra record photographs at time of final acceptance.





	56110.00_01_33_00_Submittal_Procedures
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 01 Section "Closeout Procedures" for submitting warranties.
	2. Divisions 02 through 49 Sections for specific requirements for submittals in those Sections.


	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Architect's responsive action.
	B. Informational Submittals:  Written information that does not require Architect's responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided by Architect for Contractor's use in preparing submittals.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Architect reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to ...
	1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Architect will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review:  Allow 15 days for review of each resubmittal.
	4. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or other parties is indicated, allow 21 days for initial review of each submittal.
	a. All submittals for Division 21, Fire Suppression, Division 22, Plumbing, Division 23, Heating, Ventilating and Air Conditioning, Division 25, Integrated Automation, Division 26, Electrical, and Division 27, Electronic Safety and Security, require s...


	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches (152 by 203 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Architect.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name of manufacturer.
	f. Drawing number and detail references, and Specification Section and paragraph as appropriate.
	g. Location(s) where product is to be installed, as appropriate.
	h. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to Architect.
	2. Additional copies submitted for maintenance manuals will not be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Architect will return submittals, without review, received from sources other than Contractor.
	1. Transmittal Form:  Provide locations on form for the following information:
	a. Project name.
	b. Date.
	c. Destination (To:).
	d. Source (From:).
	e. Names of subcontractor, manufacturer, and supplier.
	f. Category and type of submittal.
	g. Drawing number and detail references, and Specification Section and paragraph as appropriate.
	h. Transmittal number, numbered consecutively.
	i. Submittal and transmittal distribution record.
	j. Remarks.
	k. Signature of transmitter.

	2. On an attached separate document transmittal form, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Architect on previous submittals, and deviations from requirements in th...

	H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked "No exceptions taken." or “Make corrections noted.”

	I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	J. Use for Construction:  Use only final submittals with mark indicating "No exceptions taken." or “Make corrections noted.”


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Manufacturer's catalog cuts.
	e. Standard product operation and maintenance manuals.
	f. Compliance with specified referenced standards.
	g. Testing by recognized testing agency.
	h. Application of testing agency labels and seals.
	i. Notation of coordination requirements.

	4. Submit Product Data before or concurrent with Samples.
	5. Number of Copies:  Submit [three] copies of Product Data, unless otherwise indicated.  Architect will return two copies.  Mark up and retain one returned copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	c. Schedules.
	d. Compliance with specified standards.
	e. Notation of coordination requirements.
	f. Notation of dimensions established by field measurement.
	g. Relationship to adjoining construction clearly indicated.
	h. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (216 by 280 mm) but no larger than 30 by 40 inches (762 by 1016 mm).
	3. Number of Copies:  Submit [three] opaque copies of each submittal, unless copies are required for operation and maintenance manuals.  Submit five copies where copies are required for operation and maintenance manuals.  Architect will retain two cop...

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit [one] full set[s] of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Architect will return submittal with options selected.


	E. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit [four copies ] of product schedule or list, unless otherwise indicated.  Architect will return two copies.
	5. Mark up and retain one returned copy as a Project Record Document.

	F. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.  Use CSI Form 1.5A. Include the following ...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Architect will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.



	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit [four copies ] of informational submittals, unless otherwise indicated.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section "Quality Requirements."

	B. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress Documentation."
	C. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	D. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	E. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	F. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	G. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	H. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 01 Section "Operation and Maintenance Data."
	I. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	J. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	K. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Architect.
	1. Architect will not review submittals that include MSDSs and will return the entire submittal for resubmittal.


	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.
	2. Design professionals preparing, signing, and sealing design documents shall be licensed in the state in which the Work is to be installed.



	PART 3 -  EXECUTION
	3.01 ConTRACTOr'S Submittal Log
	A. Log in each submittal and assign it a sequential number before submitting to Architect. Numbering system shall include a 2-digit reference to the Specification Division in which the requirement for the submittal is specified.
	B. Track the dates and recipients when transmitting each submittal.
	C. The submittal log shall be distributed at each Progress Meeting.

	3.02 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.03 ARCHITECT'S ACTION
	A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action ta...
	1. Final Release:  When the Architect marks a submittal “No Exceptions Taken”, the Work covered by the submittal may proceed provided it complies with requirements of the Contract Documents. Final payment depends on that compliance.
	2. Final-But-Restricted Release:  When the Architect marks a submittal “Make Corrections Noted”, the Work covered by the submittal may proceed provided it complies with notations or corrections on the submittal and requirements of the Contract Documen...
	3. Returned for Resubmittal:  When the Architect marks a submittal “Revise and Resubmit” or “Rejected. See Remarks”, do not proceed with Work covered by the submittal, including purchasing, fabrication, delivery, or other activity. Revise or prepare a...
	a. Do not use, or allow others to use, submittals marked “Revise and Resubmit.” or “Rejected. See Remarks.” at the project site or elsewhere where Work is in progress.

	4. No Action Taken:  When the Architect marks a submittal “No Action Taken”, it implies that the submitted materials are not required by the Contract Documents and that they have been returned to the Contractor without review, notice or action.

	C. Informational Submittals:  Architect will review each submittal and will not return it, or will return it if it does not comply with requirements.  Architect will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered non-responsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	56110.00_01_50_00_Temporary_Facilities
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	1.
	2.


	1.03 USE CHARGES
	A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Architect, Project Manager, Owner’s representa...
	B. Water Service:  Water from Owner's existing water system is available for use with or without metering and with payment of use charges.  Provide connections and extensions of services as required for construction operations.
	C. Electric Power Service:  Pay electric power service use charges, whether metered or otherwise, for electricity used by all entities engaged in construction activities at Project site.  Provide connections and extensions of services as required for ...

	1.04 SUBMITTALS
	A. Temporary Utility Reports:  Submit reports of tests, inspections, meter readings, and similar procedures performed on temporary utilities.

	1.05 QUALITY ASSURANCE
	A. Standards:
	1. Electric Service:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and NFPA 241. Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	2. Storm Water Management: U.S. Environmental Protection Agency Document EPA 832R92005, “Storm Water Management for Construction Activities,” Chapter 3.

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

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over from use of temporary service to use of permanent service..
	B. Conditions of Use:  The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work

	C. Parking and Traffic Control:  Contractor shall be responsible for off street parking including temporary signage as necessary to divert traffic away from staging areas, etc.  Contractor with Owner’s approval shall provide area for parking for subco...
	D.
	1.
	a.
	b.

	2.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General:  Provide new materials.  Undamaged, previously used materials in serviceable condition may be used if approved by Architect.  Provide materials suitable for use intended.
	B. Portable Chain-Link Fencing:  Minimum 2-inch 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8-inch OD line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-inch OD top...
	C. Wood Enclosure Fence:  Plywood, 6 feet high, framed with four 2-by-4-inch rails, with preservative-treated wood posts spaced not more than 8 feet apart.
	D. Lumber and Plywood:  Comply with requirements in Division 06 Section "Rough Carpentry".
	E. Tarpaulins:  Fire-resistive labeled with flame-spread rating of 15 or less.
	F. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indices of 25 and 50, respectively.
	G. Paint:  Comply with requirements in Division 09 Section "Painting."
	H. Water:  Potable.

	2.02 EQUIPMENT
	A. Field Offices:  Prefabricated, mobile units, or job-built construction with lockable entrances, operable windows, and serviceable finishes; heated and air conditioned; on foundations adequate for normal loading.
	B. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing agent as indicated or a combination of extinguishers of NFPA-recommended classes for exposures.
	1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of fire exposure.

	C. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	D. Drinking-Water Fixtures:  Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	1. Where power is accessible, provide electric water coolers to maintain dispensed water temperature at 45 to 55 deg F.

	E. Heating Equipment:  Unless Owner authorizes use of permanent heating system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use for type of fuel being consumed

	F. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	G. Power Distribution System Circuits:  Where permitted and overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be nonmetallic sheathed cable.

	2.03 Reference Materials
	A. Field Office shall have at least one copy of each of the following:
	1. Local building code as of the date that the Contract Documents were approved by the local building authority.
	2. Building code referenced standards.
	3. Underwriters Laboratories, Inc., Fire Resistance Directory, Volume 2 (which may be bound in more than one book), current edition.
	4. International Building Code ASTM Referenced Standards, 2 volumes, current edition.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction.  Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner's easements cannot be used for that purpose.

	B. Sewers and Drainage:  If sewers are available, provide temporary connections to remove effluent that can be discharged lawfully.  If sewers are not available or cannot be used, provide drainage ditches, dry wells, stabilization ponds, and similar f...
	1. Filter out excessive soil, construction debris, chemicals, oils, and similar contaminants that might clog sewers or pollute waterways before discharge.
	2. Connect temporary sewers to municipal system as directed by sewer department officials.
	3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition.  After heavy use, restore normal conditions promptly.
	4. Provide temporary filter beds, settlement tanks, separators, and similar devices to purify effluent to levels acceptable to authorities having jurisdiction.

	C. Water Service:  Use of Owner's existing water service facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore these facilities to condition existing befo...
	D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking-water fixtures.  Comply with regulations and health codes for type, number, location, operation, and maintenance of fixtures and facilities.  Facilities will be located ...
	1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and similar disposable materials for each facility.  Maintain adequate supply.  Provide covered waste containers for disposal of used material.
	2. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.
	3. Drinking-Water Facilities:  Provide bottled-water, drinking-water units.

	E. Heating and Cooling:  Provide temporary heating required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Select equipmen...
	F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	G. Electric Power Service:  Provide weatherproof, grounded electric power service and distribution system of sufficient size, capacity, and power characteristics during construction period.  Include meters, transformers, overload-protected disconnecti...
	1. Install electric power service underground, unless overhead service must be used.
	2. Install power distribution wiring overhead and rise vertically where least exposed to damage.

	H. Electric Distribution:  Provide receptacle outlets adequate for connection of power tools and equipment.
	1. Provide waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach areas where construction activities are in progress.  Do not exceed safe length-voltage ratio.

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

	J. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all construction personnel.  Install one telephone line.
	1. At each fixed telephone location post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.

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


	3.03 SUPpORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.  Coordinate with Architect on location.
	2. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Dewatering Facilities and Drains:  Comply with requirements in applicable Division 32 Sections for temporary drainage and dewatering facilities and operations not directly associated with construction activities included in individual Sections.  Wh...
	C. Project Identification and Temporary Signs:  Prepare Project identification and other signs in sizes indicated.  Install signs where indicated to inform public and persons seeking entrance to Project.  Do not permit installation of unauthorized signs.
	1. Project Identification:  Provide one (1) project identification sign containing such lettered and graphic data and description relative to the construction as required by the Architect.
	a. Project sign shall be two (2) 1/2" x 4'-0" x 8'-0" Omega board, attached with two 1/4" diameter bolts through each of three 4 x 4 wood posts set 3'-0" in compacted earth. Sign shall be horizontal and shall be 10'-0" to top of sign from finished gra...
	b. Engage an experienced sign painter to apply graphics for Project identification signs.  Comply with details indicated.
	c. Contractor to provide a project identification sign as detailed on the attached drawing of sign and city logo.  Provide copy of proposed sign to Architect for review prior to fabrication.

	2. Prepare temporary signs to provide directional information to construction personnel and visitors.

	D. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. One full set of the building code.
	3. Facsimile machine.
	4. Copier.
	5. At least one computer with software and connections for high-speed (DSL 384Kbps or greater) Internet access and electronic mail.
	a. Provide at least one digital camera on site, with connection to computer.

	6. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	7. Drinking water and private toilet.
	8. Coffee machine and supplies.
	9. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	10. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.

	E. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials and equipment involved, including temporary utility services.  Sheds may be open shelters or fully enclosed spaces within building or elsewhere on...
	F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize and clearly label hazardous, dangerous, or unsanitary waste materials separately from other waste.  Comply...

	3.04 security and protection facilities installation
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	B. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from construction damage.  Protect tree root systems from damage, flooding, and erosion.
	C. Material Storage Enclosure Fence: Install enclosure fence with lockable gates to completely enclose and hide the materials storage, or store as much material in locked trailers as practicable.
	D. Barricades, Sidewalk Bridges, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including sidewalk bridges, warning signs, and lighting. Barricades shall maintain ...
	E. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, provide insulated temporary enclosures.  Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings:  Close openings of 25 sq. ft. or less with plywood or similar materials
	3. Horizontal Openings:  Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.
	5. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	6. Protect air-handling equipment.
	7. Weatherstrip openings.

	F. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.


	3.05 OPERATION, TERMINATION AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent accumulation of graffiti, removing that which occurs within 12 hours of discovery.

	C. Temporary Facility Changeover:  Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."




	56110.00_01_60_00_Product_Requirements
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. The Substitution Request Form follows this Section.
	C. Related Sections include the following:
	1. Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.


	1.03 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature, that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility, except that products consisting of recycled-content materials are allowed, unless explicitly stated otherwise.  Products salvaged or recycled from oth...
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.04 SUBMITTALS
	A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use Substitution Request Form.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified material or product cannot be provided.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requiremen...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners.
	g. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	h. Research/evaluation reports evidencing compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.
	i. Detailed comparison of Contractor's Construction Schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	j. Cost information, including a proposal of change, if any, in the Contract Sum.
	k. Contractor's certification that proposed substitution complies with requirements in the Contract Documents and is appropriate for applications indicated.
	l. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within 7 days of receipt of a request for substitution.  Architect will notify Contractor of acceptance or rejection of proposed substi...
	a. Form of Acceptance:  Change Order.
	b. Use product specified if Architect cannot make a decision on use of a proposed substitution within time allocated.


	B. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Detailed comparison of sustainable aspects of proposed comparable product with those of the Work specified..
	2. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Architect will notify Contractor of approval or rejection of proposed comp...
	a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures."
	b. Use product specified if Architect cannot make a decision on use of a comparable product request within time allocated.


	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures."  Show compliance with requirements.

	1.05 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products were also options.

	1.06 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store materials in a manner that will not endanger Project structure.
	2. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.


	1.07 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.  Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Refer to Divisions 02 through 49 Sections for specific content requirements and particular requirements for submitting special warranties.

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


	PART 2 -  PRODUCTS
	2.01 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Where products are accompanied by the term "match sample," sample to be matched is Architect's.
	6. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single product and manufacturer, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.
	3. Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed that complies with requirements.
	4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements.
	5. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  Comply with provisions in Part 2 "Comparable Product...
	6. Visual Matching Specification:  Where Specifications require matching an established Sample, select a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	a. If no product available within specified category matches and complies with other specified requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal of product.

	7. Visual Selection Specification:  Where Specifications include the phrase "as selected from manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with other specified requirements.
	a. Standard Range:  Where Specifications include the phrase "standard range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that does not include premium items.
	b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that includes both standard and premium it...



	2.02 PRODUCT SUBSTITUTIONS
	A. Timing:  Architect will consider requests for substitution if received within 21 days after the Notice of Award.  Requests received after that time may be considered or rejected at discretion of Architect.
	B. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	2. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	3. Requested substitution meets or exceeds quality requirements.
	4. Substitution request is fully documented and properly submitted.
	5. Requested substitution will not adversely affect Contractor's Construction Schedule.
	6. Requested substitution has received necessary approvals of authorities having jurisdiction.
	7. Requested substitution is compatible with other portions of the Work.
	8. Requested substitution has been coordinated with other portions of the Work.
	9. Requested substitution provides specified warranty.


	2.03 COMPARABLE PRODUCTS
	A. Conditions:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncomplia...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	56110.00_01_73_00_Execution
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Installation of the Work.
	2. Progress cleaning.
	3. Starting and adjusting.
	4. Protection of installed construction.
	5. Correction of the Work.

	B. Unless noted otherwise in writing, each Contractor is responsible for all of the items specified in this Section as they pertain to the Work of that prime contractor’s Contract. The Construction Manager may assign certain aspects of the Work specif...
	C. Related Requirements:
	1. Division 01 Section "Summary" for limits on use of Project site.
	2. Division 01 Section "Submittal Procedures" for submitting surveys.
	1. Division 01 Section "Cutting and Patching” for cutting and patching of building elements during construction.
	2. Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.


	1.03 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other work.
	B. Patching:  Fitting and repair work required to restore construction to original conditions after installation of other work.

	1.04 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For professional engineer.
	B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept hazardous materials, for hazardous waste disposal.

	1.05 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.
	B. Manufacturer's Installation Instructions:  Obtain and maintain on-site manufacturer's written recommendations and instructions for installation of products and equipment.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	1. For projects requiring compliance with sustainable design and construction practices and procedures, use products for patching that comply with requirements in Division 01 sustainable design requirements Section.

	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Architect for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Existing Conditions:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; underground electrical services, and other utilities.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Examine roughing-in for mechanical and electrical systems to verify actual locations of connections before equipment and fixture installation.
	2. Examine walls, floors, and roofs for suitable conditions where products and systems are to be installed.
	3. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.

	C. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	1. Description of the Work.
	2. List of detrimental conditions, including substrates.
	3. List of unacceptable installation tolerances.
	4. Recommended corrections.

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

	3.02 PREPARATION
	A. Existing Utility Information:  Furnish information to [local utility] [Owner] that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by const...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of Contractor, submit a request for information to Archite...

	3.03 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1.
	2.
	3.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Sequence the Work and allow adequate clearances to accommodate movement of construction items on site and placement in permanent locations.
	F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	G. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing products ...
	H. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.04 OWNER-INSTALLED PRODUCTS
	A. Site Access:  Provide access to Project site for Owner's construction personnel.
	B. Coordination:  Coordinate construction and operations of the Work with work performed by Owner's construction personnel.
	1. Construction Schedule:  Inform Owner of Contractor's preferred construction schedule for Owner's portion of the Work.  Adjust construction schedule based on a mutually agreeable timetable.  Notify Owner if changes to schedule are required due to di...
	2. Preinstallation Conferences:  Include Owner's construction personnel at preinstallation conferences covering portions of the Work that are to receive Owner's work.  Attend preinstallation conferences conducted by Owner's construction personnel if p...


	3.05 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.
	a. Use containers intended for holding waste materials of type to be stored.

	4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors are working concurrently.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers or into waterways.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the roofing, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.06 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.

	3.07 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  Comply with requirements in Division 01 Section "Cutting and Patching".
	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.



	56110.00_01_73_29_Cutting_and_Patching
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. Related Sections include the following:
	1. Divisions 02 through 49 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.


	1.03 DEFINITIONS
	A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.
	B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of other Work.

	1.04 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	1. Primary operational systems and equipment.
	2. Air or smoke barriers.
	3. Fire-suppression systems.
	4. Mechanical systems piping and ducts.
	5. Control systems.
	6. Communication systems.
	7. Conveying systems.
	8. Electrical wiring systems.

	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that results in increased main...
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Temporary Support:  Provide temporary support of Work to be cut.
	B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.

	3.03 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support:  Provide temporary support of work to be cut.
	D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas:  Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching according to requirements in Division 01 Section "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction.  If possible, review proposed pro...
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Proceed with patching after construction operations requiring cutting are complete.

	H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work.  Patch with durable seams that are as invisible as possible.  Provide materials and comply with installation r...
	1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over the patch and apply final paint coat over entire unbroken surface containing the patch.  Provide additional coats until patch blends with adjacent surfaces.

	4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed.  Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.



	56110.00_01_77_00_Closeout_Procedures
	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. Related Sections include the following:
	1. Division 01 Section "Execution Requirements" for progress cleaning of Project site.
	2. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	6. Complete startup testing of systems.
	7. Submit test/adjust/balance records.
	8. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	9. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	10. Complete final cleaning requirements, including touchup painting.
	11. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures".
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.  Submit demonstration and training videotapes.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare a final Certificate for Payme...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Contractor.
	d. Page number.



	1.06 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated portions of the Work that are completed and occupied or used by Owner during construction period by separate agreement with Contractor.
	C. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (216-by-279-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	D. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Remove tools, construction equipment, machinery, and surplus material from Project site.
	b. Clean exposed hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Restore reflective surfaces to their original condition.
	c. Remove debris and surface dust from limited access spaces, including plenums, shafts, equipment vaults, manholes, attics, and similar spaces.
	d. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	e. Clean transparent materials, including glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.
	f. Remove labels that are not permanent.
	g. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	h. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	i. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	j. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	k. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	56110.00_05_12_00_Structural_Steel
	56110.00_05_31_00_Steel_Decking
	56110.00_05_40_00_Cold-Formed_Metal_Framing
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Exterior parapet framing.
	2. Exterior sheathing.
	3. Engineering design.

	B. Related Sections include the following:
	1. Division 06 Section “Rough Carpentry”.


	1.03 PERFORMANCE REQUIREMENTS
	A. AISI "Specifications": Calculate structural characteristics of cold-formed metal framing according to AISI's "Specification for the Design of Cold-Formed Steel Structural Members" and the following:
	1. Center for Cold-Formed Steel Structures (CCFSS) Technical Bulletin, Vol.2, No.1, February 1993 "AISI Specification Provisions for Screw Connections".

	B. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated.
	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/360 of the wall height.

	3. Design framing systems to provide for movement of framing members without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum ambient temperat...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of 3/4 inch (19 mm).


	C. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design."
	2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection without regard for contribution of sheathing materials.


	1.04 SUBMITTALS
	A. Product data for each type of cold-formed metal framing, accessory, and product specified.
	B. Engineering Design: Drawings and calculations for each wall type and for each difference structural loading situation in the Project.
	C. Shop drawings showing layout, spacings, sizes, thickness, and types of cold-formed metal framing, fabrication, fastening and anchorage details, including mechanical fasteners. Show reinforcing channels, opening framing, supplemental framing, strap...
	D. Mill certificates signed by manufacturers of cold-formed metal framing certifying that their products comply with requirements, including uncoated steel thickness, yield strength, tensile strength, total elongation, and galvanized-coating thickness.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications: Engage an experienced Installer who has completed cold-formed metal framing similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	B. Fire-Test-Response Characteristics: Where fire-resistance-rated assemblies are indicated, provide cold-formed metal framing identical to that tested as part of an assembly for fire resistance per ASTM E 119 by an independent testing and inspecting ...
	C. Marking of Framing Members: Provide factory-applied marking and identification on each steel member, including roll-former’s identification, steel thickness in mils or inches exclusive of protective coating, yield strength in ksi, coating weight us...
	D. Pre-installation Conference: Conduct conference at Project site to comply with requirements of Division 01 Section “Project Management”.

	1.06 DELIVERY, STORAGE AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated in the Work include, but are not limited to, the following:
	1. Steel Framing and Furring:
	a. ClarkWestern Building Systems.
	b. Dietrich Industries, Inc.
	c. MarinoWare; Division of Ware Ind.
	d. Super Stud Building Products, Inc.



	2.02 MATERIALS
	A. Galvanized-Steel Sheet: ASTM A 446 (AST\4 A 446N'I), zinc coated according to ASTN4 A 525 (AST\4 A 525\1), and as follows:
	1. Coating Designation: G 90 (Z 275).
	2. Grade: As required by structural performance.


	2.03 WALL FRAMING
	A. Steel Studs: Manufacturer's standard C-shaped steel studs of web depths indicated, with lipped flanges, with sizes, gauges, and spacing as shown on the Drawings.
	1. Minimum base steel thickness: 0.0329-inches. Provide thicker steel where indicated on Drawings.

	B. Stud sizes for exterior walls with brick veneer are as follows (based on design wind pressure of 30 psf and a maximum allowable wall deflection limited to L/600):
	C. Steel Track: Manufacturer's standard U-shaped steel track, unpunched, of web depths indicated, with straight flanges, and complying with the following:
	1. Design Uncoated-Steel Thickness: Matching steel studs.


	2.04 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories of the same material and finish used for framing members, with minimum yield strength of 33,000 psi (230 MPa).
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Gusset plates.
	5. Stud kickers and girts.
	6. Reinforcement plates.


	2.05 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips: ASTM A 36 (ASTM A 36M), zinc coated by the hot-dip process according to ASTMA 123.
	1. Provide deflection clips at exterior stud framing connections to top tracks.

	B. Cast-in-Place Anchor Bolts and Studs: ASTM A 307, Grade A ~STM F 568, Property Class 4.6); carbon-steel hex-head bolts and studs; carbon-steel nuts; and flat, unhardened-steel washers. Zinc coated by the hot-dip process according to ASTM A 153.
	C. Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 5 times the design load, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
	D. Powder-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times the design load, as determined by testing per ...
	E. Mechanical Fasteners: Corrosion-resistant coated, self-drilling, self-threading steel drill screws.
	1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	F. Welding Electrodes: Comply with AWS standards.

	2.06 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing a minimum of 94 percent zinc dust by weight.
	B. Thermal Insulation:  For insulation of inaccessible voids within cold-formed framing, utilize ASTM C 665, Type I, unfaced mineral-fiber blankets produced by combining glass or slag fibers with thermosetting resins.

	2.07 GYPSUM SHEATHING
	A. Glass-Mat Gypsum Board: Gypsum board designed as an exterior substrate for a weather barrier, consisting of a noncombustible water-resistant core, essentially gypsum, surfaced with glass mats on face and back, partially or completely embedded in co...
	1. Type: C or Type X.
	2. Thickness: 1/2 inch (12.7mm) or 5/8-inch, providing fire rating required for wall as indicated on Drawings.

	B. Products: Subject to compliance with requirements, gypsum sheathing boards that may be incorporated in the Work include, but are not limited to, the following:
	1. Dens-Glass Gold Exterior Sheathing; Georgia-Pacific Corp.
	2. E2XP Extended Exposure Sheathing; National Gypsum Company.
	3. Fiberock Aqua-Tough Sheathing; U.S. Gypsum Company.
	4. GlasRock Sheathing; CertainTeed Corporation, a division of Saint-Gobain.
	5. GreenGlass Fiberglass-Faced Gypsum Sheathing; Temple-Inland, Inc.
	6. Weather Defense Platinum; Lafarge North America.

	C. Sheathing Fasteners: ASTM C 954, steel drill screws, Type S-12 fluted tip, a minimum of 11/4 inches (32 mm) long, with organic-polymer coating or other corrosion-protective coating.

	2.08 TAPES AND SEALANT
	A. Sheathing Tape: Tape specifically designed and manufactured to seal joints in gypsum sheathing against water and air infiltration, formulated with an adhesive that permanently bonds to gypsum sheathing substrates. Provide tape which complies with g...
	B. Silicone Emulsion Sealant: Product complying with ASTM C 834, compatible with sealant tape and gypsum sheathing, recommended by manufacturers of both sheathing and tape for use with glass-fiber sheathing tape and for covering exposed fasteners.
	1. Product: Subject to compliance with requirements, provide Dow Coming 795 Building Sealant.


	2.09 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, true to line, and with connections securely fastened, according to manufacturer's recommendations and the requirements of this Section.
	1. Fabricate framing assemblies in jig templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding or screw fastening, as standard with fabricator. Wire tying of framing members is not permitted.
	a. Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to cold-framed metal framing manufacturer's instructions with screw penetrating joined members by not less than 3 exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to manufacturer's recommendations.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses. Lift fabricated assemblies to prevent damage or distortion.
	C. Fabrication Tolerances: Fabricate assemblies to a maximum allowable tolerance variation from plumb, level, and true to line of 1/8 inch in 10 feet (1:960), and as follows:
	1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from plan location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1/8 inch (3 mm).

	D. Field-applied primers and coatings shall meet the restrictions on volatile organic compounds as required in Division 01 Section “Limits for Volatile Organic Compound Contents for Adhesives, Sealants, Paints, and Coatings.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements, including installation tolerances and other conditions affecting performance of cold-formed metal framing. Do not proceed with installation until unsat...

	3.02 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing and accessories plumb, square, true to line, and with connections securely fastened, according to manufacturer1s recommendations and the requirements of this Section.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding or screw fastening, as  standard with fabricator. Wire tying of framing members is not permitted.
	a. Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b. Locate mechanical fasteners and install according to cold-framed metal framing manufacturer's instructions with screw penetrating joined members by not less than 3 exposed screw threads.


	C. Install framing members in one-piece lengths, unless splice connections are indicated for track or tension members.
	D. Provide temporary bracing and leave in place until framing is permanently stabilized.
	E. Install insulation in built-up exterior framing members, such as headers, sills, boxed joists, and double studs, inaccessible upon completion of framing work.
	F. Fasten reinforcement plate over web penetrations that exceed size of manufacturer's standard punched openings.
	G. Erection Tolerances: Install cold-formed metal framing to a maximum allowable tolerance variation from plumb, level, and true to line of 1/8 inch in 10 feet (1:960), and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Locate framing members in addition to those at typical spacing as required to provide attachment for metal ties for unit masonry.


	3.03 NONLOAD-BEARING wall INSTALLATION
	A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to sup-porting structure as indicated.
	B. Squarely seat studs against webs of top and bottom tracks. Fasten both flanges of studs to top and bottom track, unless otherwise indicated. Space studs as indicated on structural drawings.
	C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls or warped surfaces and similar requirements.
	1. Bridging: Combination of flat, steel-sheet straps of width and thickness indicated, and studtrack solid blocking of width and thickness matching studs. Fasten flat straps to stud flanges and secure solid blocking to stud webs or flanges.

	D. Install horizontal bridging in wall studs, spaced in rows not more than 48 inches (1219 mm) apart. Fasten at each stud intersection.
	E. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete and stable curtain wall framing system.

	3.04 GYPSUM SHEATHING INSTALLATION
	A. General: Install gypsum-sheathing board according to manufacturer's instructions and GA-253 "Application of Gypsum Sheathing."
	B. Install square end and edged sheathing vertically with long edges parallel to, and centered over, studs. Install solid blocking where end joints do not bear against framing sills or track. Fasten gypsum sheathing board to perimeter framing and to ...
	1. Space fasteners to comply with manufacturer's recommendations.


	3.05 TAPE AND SEALANT APPLICATION
	A. Sheathing Tape: Apply sheathing tape to joints in sheathing; overlap tape by not less than the tape width at joint intersections. Apply tape in accordance with both tape and sheathing manufacturer's recommendations.

	3.06 FIELD QUALITY CONTROL
	A. Mockups: Before installing framing or sheathing, build mockups to verify system selection and coordination with other materials. Build mock-ups using materials indicated for the completed work.

	3.07 REPAIRS AND PROTECTION
	A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanizing repair paint according to ASTM A 780 and the manufacturer's instructions.
	B. Protect gypsum sheathing that will be exposed to weather for more than one month as follows:
	1. Protect cutouts, comers, and joints in the sheathing by filling with a flexible sealant or by applying tape recommended by sheathing manufacturer at the time sheathing is applied.

	C. Provide final protection and maintain conditions in a manner acceptable to manufacturer and Installer to ensure that cold-formed metal framing is without damage or deterioration at the time of Substantial Completion.



	56110.00_05_52_13_Pipe_and_Tube_Railings
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes steel pipe and tube railings, including:
	1. Galvanized steel pipe railings.


	1.03 PERFORMANCE REQUIREMENTS
	A. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Steel:  72 percent of minimum yield strength.

	B. Structural Performance:  Provide railings capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
	b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Top Rails of Guards:
	a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied horizontally and concurrently with 100 lbf/ ft. (1.46 kN/m) applied vertically downward.
	b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	3. Infill of Guards:
	a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 sq. m).
	b. Infill load and other loads need not be assumed to act concurrently.


	C. Thermal Movements:  Provide exterior railings that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure o...
	1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.04 SUBMITTALS
	A. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	B. Welding certificates.

	1.05 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing through one source from a single manufacturer.
	B. Welding:  Qualify procedures and personnel according to the following:
	1. AWS D1.1, "Structural Welding Code--Steel".


	1.06 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with railings by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating railings without field measurements.  Coordinate wall and other contiguous construction to ensure that act...
	2. Provide allowance for trimming and fitting at site.


	1.07 COORDINATION AND SCHEDULING
	A. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concr...
	B. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Steel Pipe and Tube Railings:
	a. Pisor Industries, Inc.
	b. Sharpe Products.
	c. Wagner, R & B, Inc.; a division of the Wagner Companies.



	2.02 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails, unless otherwise indicated.

	2.03 STEEL AND IRON
	A. Tubing:  ASTM A 500 (cold formed).
	B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish for exterior installations and where indicated.

	C. Castings:  Either gray or malleable iron, unless otherwise indicated.
	1. Gray Iron:  ASTM A 48/A 48M, Class 30, unless another class is indicated or required by structural loads.
	2. Malleable Iron:  ASTM A 47/A 47M.


	2.04 FASTENERS
	A. Provide plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating.
	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	3. Provide tamper-resistant flat-head machine screws for exposed fasteners, unless otherwise indicated.

	D. Anchors:  Provide torque-controlled expansion anchors, fabricated from corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four times the ...

	2.05 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	C. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.06 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections, unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Form changes in direction as follows:
	1. By inserting prefabricated flush-elbow fittings.

	J. Close exposed ends of railing members with prefabricated end fittings.
	K. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.
	L. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work, unless otherwise indicated.
	M. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by railings.  Coordinate anchorage devices with supporting structure.

	2.07 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.


	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 mm in 3 m).

	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.02 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in Part 2 "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches (51 mm) beyond joint on either side, fasten internal slee...

	3.03 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (127 mm) deep and 3/4 inch (19 mm) larger than OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrin...
	B. Cover anchorage joint with flange of same metal as post, attached to post with set screws.

	3.04 ATTACHING HANDRAILS TO WALLS
	A. Attach handrails to wall with wall brackets.  Provide brackets with 11/2-inches (38-mm) clearance from inside face of handrail and finished wall surface.
	1. Use type of bracket with predrilled hole for exposed bolt anchorage.

	B. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	C. Secure wall brackets to building construction as follows:
	1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
	2. For hollow masonry anchorage, use toggle bolts.


	3.05 ADJUSTING AND CLEANING
	A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.

	3.06 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
	B. Restore finishes damaged during installation and construction period so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish entire unit, or provide new units.



	56110.00_06_10_00_Rough_Carpentry_Minor
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Wood blocking and nailers.
	2. Framing with dimension lumber.
	3. Sheathing.
	4. Plywood backing panels.

	B. Related Sections include Division 07 Section "SBS Modified Bituminous Membrane Roofing" for connection of roof assembly to wood blocking.

	1.03 DEFINITIONS
	A. Rough Carpentry:  Carpentry work not specified in other Sections and not exposed, unless otherwise indicated.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NELMA - Northeastern Lumber Manufacturers Association.
	2. NLGA - National Lumber Grades Authority.


	1.04 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, net amount of preservative retained, and che...
	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, both before and after exposure to...
	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.


	1.05 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.
	B. Source Limitations for Fire-Retardant-Treated Wood:  Obtain each type of fire-retardant-treated wood product through one source from a single producer.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.01 WOOD PRODUCTS, GENERAL
	A. Lumber:  DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber Standards Committee Board of Review.
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back of each piece.
	3. 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.
	4. Provide dressed lumber, S4S, unless otherwise indicated.
	5. Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-inch nominal (38-mm actual) thickness or less, unless otherwise indicated.

	B. Wood Structural Panels:
	1. Plywood:  DOC PS 1.
	2. Oriented Strand Board:  DOC PS 2.
	3. Thickness:  As needed to comply with requirements specified but not less than thickness indicated.
	4. Comply with "Code Plus" provisions in APA Form No. E30K, "APA Design/Construction Guide:  Residential & Commercial."
	5. Factory mark panels according to indicated standard.


	2.02 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process:  AWPA C2 (lumber) and AWPA C9 (plywood), except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated according to AWPA C31 with inorganic boron...
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and one of the following:
	a. Ammoniacal, or amine, copper quat (ACQ).
	b. Copper bis (dimethyldithiocarbamate) (CDDC).
	c. Ammoniacal copper citrate (CC).
	d. Copper azole, Type A (CBA-A).

	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 material after treatment to a maximum moisture content of 19 percent for lumber and 15 percent for plywood.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark each treated item with the treatment quality mark of an inspection agency approved by the American Lumber Standards Committee Board of Review.
	1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of each piece.

	D. Application:
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.


	2.03 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, provide materials that comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood).  Identify fire-retardant-treated wood with appropriate classification marking o...
	1. Use treatment for which chemical manufacturer publishes physical properties of treated wood after exposure to elevated temperatures, when tested by a qualified independent testing agency according to ASTM D 5664, for lumber and ASTM D 5516, for ply...
	2. Use treatment that does not promote corrosion of metal fasteners.
	3. Use Exterior type for exterior locations and where indicated.
	4. Use Interior Type A High Temperature (HT), unless otherwise indicated.

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

	2.04 DIMENSION LUMBER
	A. General:  Provide dimension lumber of grades indicated according to the American Lumber Standards Committee National Grading Rule provisions of the grading agency indicated.
	B. Framing Other Than Non-Load-Bearing Partitions:  Construction or No. 2 grade and any of the following species:
	1. Douglas fir-larch (north); NLGA.
	2. Hem-fir (north); NLGA.
	3. Spruce-pine-fir; NLGA.


	2.05 MISCELLANEOUS LUMBER
	A. General:  Provide lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Cants.
	3. Nailers.
	4. Furring.

	B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 19 percent maximum moisture content and any of the following species:
	1. Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA.
	2. Spruce-pine-fir (south) or Spruce-pine-fir; NELMA, NLGA, WCLIB, or WWPA.

	C. For concealed boards, provide lumber with 19 percent maximum moisture content and the following species and grades:
	1. Northern species, No. 2 Common grade; NLGA.

	D. For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of producing bent-over nails and damage to paneling.

	2.06 Wood SHEATHING
	A. Plywood Wall Sheathing:  Exterior, Structural I sheathing.
	1. Span Rating:  Not less than 16/0.
	2. Thickness:  Not less than 1/2 inch (13 mm).

	B. Oriented-Strand-Board Wall Sheathing:  Exposure 1, Structural I sheathing.
	1. Span Rating:  Not less than 16/0.
	2. Thickness:  Not less than 1/2 inch (13 mm).


	2.07 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.
	2. For fasteners used with preservative-treated wood provide fasteners galvanized to meet requirements of ASTM A 653/A 653M, G90.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  CABO 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).
	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 wh...
	1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.


	2.08 MISCELLANEOUS MATERIALS
	A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 that is approved for use with type of construction panel indicated by both adhesive and panel manufacturers.
	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
	3.01 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, and similar supports to...
	B. Do not use materials with defects that impair quality of rough carpentry or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and plywood.
	D. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. CABO NER-272 for power-driven fasteners.
	2. Published requirements of metal framing anchor manufacturer.
	3. Table 2304.9.1, "Fastening Schedule," in the International Building Code.

	E. 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...

	3.02 WOOD SLEEPER, BLOCKING, AND NAILER INSTALLATION
	A. Install where indicated and where required for attaching other work.  Attach items to substrates to support applied loading.
	B. Attach blocking at perimeter of roof assemblies to meet wind uplift requirements in Division 07 Section “SBS Modified Bituminous Membrane Roofing”.  Secure anchors to masonry structure.



	56110.00_07_01_51_PREPARATION_FOR_RE-ROOFING
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Full tear-off of roof areas indicated.
	2. Removal of base flashings.
	3. Repair and rehabilitation of existing decks.

	B. Related Sections:
	1. Division 01 Section “Allowances” for unit allowance for replacement of Tectum panel substrate.
	2. Division 07 Section “SBS-Modified Bituminous Membrane Roofing” for new roofing system including tapered insulation.


	1.03 DEFINITIONS
	A. Roofing Terminology:  Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.
	B. Roof Re-Cover Preparation:  Existing roofing system is to remain and be prepared for new roof installed over it.
	C. Full Roof Tear-Off:  Removal of existing roofing system from deck.
	D. Partial Roof Tear-Off:  Removal of selected components and accessories from existing roofing system.

	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Temporary Roofing Submittal:  Product data and description of temporary roofing system.  If temporary roof remains in place, include surface preparation requirements needed to receive permanent roof, and submit a letter from roofing manufacturer, s...

	1.05 INFORMATIONAL SUBMITTALS
	A. Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including exterior and interior finish surfaces, that might be misconstrued as having been damaged by reroofing operations.  Submit before Work beg...

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  Approved by warrantor of existing roofing system to work on existing roofing.
	B. Reroofing Conference:  Conduct conference at Project site.

	1.07 occupancy CONDITIONS
	A. Owner will occupy portions of building immediately below reroofing area.  Conduct reroofing so Owner's operations are not disrupted.  Provide Owner with not less than 72 hours' notice of activities that may affect Owner's operations.
	1. Coordinate work activities daily with Owner so Owner can place protective dust and water-leakage covers over sensitive equipment and furnishings, shut down HVAC and fire-alarm or -detection equipment if needed, and evacuate occupants from below wor...
	2. Before working over structurally impaired areas of deck, notify Owner to evacuate occupants from below affected area.  Verify that occupants below work area have been evacuated before proceeding with work over impaired deck area.

	B. Protect building to be reroofed, adjacent buildings, walkways, site improvements, exterior plantings, and landscaping from damage or soiling from reroofing operations.
	C. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
	D.

	1.08 roof removal conditions
	A. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner.  Hazardous materials will be removed by Owner under a separate contract.

	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 removals.
	D. Weather Limitations:  Proceed with reroofing preparation only when existing and forecasted weather conditions permit Work to proceed without water entering existing roofing system or building.
	E. Storage or sale of removed items or materials on-site is not permitted.
	F.
	1. Maintain fire-protection facilities in service during selective demolition operations.



	PART 2 -  PRODUCTS
	2.01 REPLACEMENT MATERIALS
	A. Use materials matching existing substrate decks materials unless otherwise indicated.


	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Shut off rooftop utilities and service piping before beginning the Work.
	B. Protect existing roofing system that is not to be reroofed.
	C. Coordinate with Owner to shut down air-intake equipment in the vicinity of the Work.  Cover air-intake louvers before proceeding with reroofing work that could affect indoor air quality or activate smoke detectors in the ductwork.
	D. Maintain roof drains in functioning condition to ensure roof drainage at end of each workday.  Prevent debris from entering or blocking roof drains and conductors.  Use roof-drain plugs specifically designed for this purpose.  Remove roof-drain plu...

	3.02 ROOF TEAR-OFF
	A. General:  Notify Owner each day of extent of roof tear-off proposed for that day and obtain authorization to proceed.
	B. Remove aggregate ballast from roofing.
	C. Remove pavers and accessories from roofing. Store and protect pavers and accessories for reuse.  Discard cracked pavers.
	D. Full Roof Tear-Off:  Except where indicated otherwise remove existing roofing and other roofing system components down to the deck.
	1. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts are dry.  Remove unadhered bitumen, unadhered felts, and wet felts.
	2. Remove excess asphalt from steel deck.  A maximum of 15 lb/100 sq. ft. (0.72 kg/sq. m) of asphalt is permitted to remain on steel decks.
	3. Remove fasteners from deck.

	E.
	1. Bitumen and felts that are firmly bonded to concrete decks are permitted to remain if felts are dry.  Remove unadhered bitumen, unadhered felts, and wet felts.
	2. Remove excess asphalt from steel deck that is exposed by removal of wet or damp materials.  A maximum of  of asphalt is permitted to remain on steel decks.
	3. Remove fasteners from deck.


	3.03 DECK PREPARATION
	A. Existing decks include cast-in-place concrete, metal deck, Tectum deck, and precast concrete tee construction. Deck types are indicated on the Drawings. Examine decks before and after tear-off of roofing systems to observe general condition and con...
	B. At concrete decks verify that concrete substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263 on deck at start of each day's work and at start of each roof area or plane.  Do not...
	C. If broken or loose fasteners that secure deck panels to one another or to structure are observed, or if deck appears or feels inadequately attached, immediately notify Architect.  Do not proceed with installation until directed by Architect.
	D.
	E. Replace deck as required with new in-kind deck.

	3.04 FLASHING REMOVAL
	A. Remove existing base and cap flashings.  Clean substrates of contaminants, such as asphalt, sheet materials, dirt, and debris.
	B. When directed by Architect, replace wood blocking, curbs, and nailers to comply with Section 061000 "Rough Carpentry."

	3.05 modification of rooftop equipment, curbs and accessories
	A. Where required to accommodate new roof system remove rooftop equipment including integral curbs. For curbs that are to remain, rebuild and reinstall to elevations required for acceptance of new roof membranes and flashing.
	1. Provide interim deck and roofing as required to maintain coverage of roof openings.

	B. Build up supports at roof perimeters as indicated. Install blocking fastened to building structure with anchors at intervals indicated or as required to resist wind uplift.

	3.06 DISPOSAL
	A. Collect demolished materials and place in containers.  Promptly dispose of demolished materials.  Do not allow demolished materials to accumulate on-site.
	B. Transport and legally dispose of demolished materials off Owner's property.



	56110.00_07_52_16f_SBS_MODIFIED_BITUMINOUS_MEMBRANE_ROOFING
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Styrene-butadiene-styrene (SBS)-modified bituminous membrane roofing.
	2. Roof insulation.

	B. Related work specified elsewhere:
	1. Division 06 Section “Rough Carpentry”.
	2. Division 07 Section “Preparation for Re-Roofing”.
	3. Division 07 Section “Roof Specialties” for roof edges, copings, and roof-edge drainage systems.


	1.03 DEFINITIONS
	A. Roofing Terminology:  Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" apply to work of this Section.

	1.04 PREINSTALLATION MEETINGS
	A. Preinstallation Roofing Conference:  Conduct conference at Project site.

	1.05 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other work.
	C. Samples for Verification:  For the following products provide 3 samples each of products which are to be used:
	1. Cap sheets for roofing and flashing, of color required.
	2. Base-plies for roofing and flashing.
	3. Vapor barrier/temporary roof sheet.
	4. Liquid-applied flashing membrane applied to sample of roof cap sheet.
	5. Base sheet.
	6. Aggregate surfacing material in gradation and color required.
	7. Walkway pads, of color required.


	1.06 INFORMATIONAL SUBMITTALS
	A. Research/Evaluation Reports:  For components of membrane roofing system, from ICC-ES.
	B. Sample Warranties:  For manufacturer's special warranties.

	1.07 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roofing system to include in maintenance manuals.
	B. Warranty: Executed warranty signed by manufacturer and installer.

	1.08 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 special warranty.

	1.09 WARRANTY
	A. Special Warranty:  Manufacturer's standard or customized 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.
	1. Special warranty includes membrane roofing, base flashings, roof insulation, cover boards, roofing accessories, and other components of membrane roofing system.
	2. Warranty Period:  25 years from date of Substantial Completion.

	B. Special Project Warranty:  Submit roofing Installer's warranty, on warranty form at end of this Section, signed by Installer, covering the Work of this Section, including all components of roofing system such as membrane roofing, base flashing, roo...
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide specified products by one of the following:
	1. Siplast, Inc.
	2. Soprema, Inc.
	3. Tremco Incorporated.
	4. GAF.

	B. Source Limitations:  Obtain components including roof insulation, base sheets, flashing for roofing system from same manufacturer as membrane roofing or manufacturer approved by membrane roofing manufacturer.

	2.02 PERFORMANCE REQUIREMENTS
	A. Accelerated Weathering:  Roofing system shall withstand 2000 hours of exposure when tested according to ASTM G 152, ASTM G 154, or ASTM G 155.
	B. Impact Resistance:  Roofing system shall resist impact damage when tested according to ASTM D 3746 or ASTM D 4272.
	A. FM Global Listing:  Roofing, base flashings, and component materials shall comply with requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construc...
	1. Fire/Windstorm Classification:  Class 1A-120.
	2. Hail Resistance Rating:  MH.

	B. Exterior Fire-Test Exposure:  ASTM E 108 or UL 790, Class A; for application and roof slopes indicated; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	C.

	2.03 ROOFING SHEET MATERIALS
	A. Base Sheet:  ASTM D 4601, Type II, SBS-modified asphalt-impregnated and coated sheet, with glass-fiber-reinforcing mat, dusted with fine mineral surfacing on both sides.
	1. Weight:  40 lb/100 sq. ft. (1.95 kg/sq. m), minimum.

	B. Vapor Barrier Ply Sheet:  ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.
	1. Acceptable Products:
	a. Siplast Paradiene 20.
	b. Soprema Sopralene 180 3.5
	c. Tremco POWERply Premium Smooth
	d. GAF; TBD


	C. Roofing Membrane Sheet:  ASTM D 6164/D 6164M, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers); smooth surfaced; su...
	1. Acceptable Products:
	a. Siplast; Paradiene 20HV
	b. Soprema; Sopralene 250 Sanded
	c. Tremco; POWERply Supreme Smooth
	d. GAF; TBD


	D. Granule-Surfaced Roofing Cap Sheet:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers); granule...
	1. Acceptable Products:
	a. Siplast; Paradiene 30FR
	b. Soprema; Sopralene 250 FR GR
	c. Tremco; POWERply Supreme FR
	d. GAF; TBD

	2. Granule Color:  Gray.


	2.04 BASE FLASHING SHEET membrane MATERIALS
	A. Backer Sheet:  ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers); smooth surfaced; suitable for application method specified.
	1. Acceptable Products:
	a. Siplast; Paradiene 20 HV
	b. Soprema; Sopralene Sopralene 250 FR GR
	c. Tremco; POWERply Supreme smooth
	d. GAF; TBD


	B. Granule-Surfaced Flashing Sheet:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers); granule su...
	1. Acceptable Products:
	a. Siplast; Parafor 30
	b. Soprema; Sopralene 250 FR GR
	c. Tremco; POWERply Supreme FR
	d. GAF; TBD

	2. Granule Color:   Gray.


	2.05 liquid applied BASE FLASHING MATERIALS
	A. Flashing Membrane Assembly:  A flashing membrane assembly consisting of a liquid applied, flexible, monolithic membrane formed by the combination of PMMA-based resin and fleece fabric.
	B. Basis of Design: Siplast Parapro Waterproofing System or, subject to compliance with requirements a comparable system as manufactured by one of the listed manufacturers.
	1. Resin for Flashing Applications:  A flexible, PMMA-based resin for use in combination with non-woven, polyester fabric reinforcement to form a monolithic, reinforced flashing membrane.
	a.

	2. Fleece for Flashing Reinforcement:  A non-woven, polyester fabric reinforcement as supplied by the membrane system manufacturer.


	2.06 SUBSTRATE BOARDS
	A. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate,  Type X, 5/8 inch (16 mm) thick, factory primed.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corporation; GlasRoc Sheathing Type X.
	b. Georgia Pacific Corporation;Dens Deck Prime.
	c. National Gypsum Company; Gold Bond eXP Extended Exposure Sheathing.
	d. Temple-Inland, Inc; GreenGlass Exterior Sheathing.
	e. USG Corporation; Securock Glass Mat Roof Board.


	B. Substrate Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum substrate, 5/8 inch (16 mm) thick.
	1. USG Corporation; Securock Gypsum-Fiber Roof Board.
	a.



	2.07 AUXILIARY ROOFING MATERIALS
	A. General:  Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with roofing.
	1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
	2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content:
	a.
	b.
	c.
	d.
	e.
	f.
	g.
	h.
	i.


	B. Asphalt Primer:  ASTM D 41/D 41M.
	C. Cold-Applied Adhesive:  Roofing system manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with roofing membrane and base flashings.

	2.08 ROOF INSULATION
	A. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2, felt or glass-fiber mat facer on both major surfaces.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Atlas Roofing Corporation.
	b. Carlisle SynTec Incorporated.
	c. Firestone Building Products.
	d. GAF Materials Corporation.
	e. Insulfoam LLC; a Carlisle company.
	f. Johns Manville.


	B. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48) unless otherwise indicated.
	C. Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for sloping to drain.  Fabricate to slopes indicated.

	2.09 INSULATION ACCESSORIES
	A. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Global 4470, designed for fastening roof insulation to substrate, and acceptable to roofing system manufacturer.
	B. Insulation Adhesive:  Insulation manufacturer's recommended adhesive formulated to attach roof insulation to substrate or to another insulation layer.
	C. Insulation Cant Strips:  ASTM C 728, perlite insulation board.
	D. Cover Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum substrate, 1/2 inch (13 mm) thick.
	1. Product:  USG Corporation; Securock Gypsum-Fiber Roof Board.


	2.10 WALKWAYS
	A. Walkway Cap-Sheet Strips:  ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric); granule surfaced; suitable for application method specified, and as follows:
	1. Granule Color:  Gray.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Comply with roofing system manufacturer's written instructions.
	B. Substrate-Joint Penetrations:  Prevent adhesives from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.

	3.02 INSULATION INSTALLATION
	A. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures of roofing system with vertical surfaces or angle changes greater than 45 degrees.
	B. Install tapered insulation under area of roofing to conform to slopes indicated.
	C. Install insulation under area of roofing to achieve required thickness.  Where overall insulation thickness is 2.7 inches (68 mm) or greater, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a ...
	D. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
	E. Adhered Insulation, Concrete Substrate:  Install each layer of insulation and adhere to substrate as follows:
	1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft., and allow primer to dry.
	2. Set each layer of insulation in insulation adhesive, firmly pressing and maintaining insulation in place.

	F. Adhered Insulation, Vapor Barrier/Temporary Roof Substrate:  Install each layer of insulation and adhere to substrate as follows:
	1. Adhere each layer of insulation in insulation adhesive, firmly pressing and maintaining insulation in place.

	G. Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Offset joints of insulation below a minimum of 6 inches (150 mm) in each direction.  Loosely butt cover boards together .  T...
	1. Adhere cover boards to resist uplift pressure at corners, perimeter, and field of roof.


	3.03 ROOFING systems
	A. Install roofing systems according to roofing system manufacturer's written instructions and applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing" and as follows:
	B. System Over Concrete
	1. Deck Type:  C (concrete).
	2. Adhering Method:  L (cold-applied adhesive).
	3. Base sheet: None.
	4. Vapor Barrier Sheet:  One, adhered.
	1. Number of Glass-Fiber Base-Ply Sheets:  One
	2. Number of SBS-Modified Asphalt Sheets:  One.
	3. Surfacing Type:  M (mineral-granule-surfaced cap sheet).

	C. System Over Tectum
	1. Deck Type:  N (Tectum).
	2. Adhering Method:  L (cold-applied adhesive).
	3. Base sheet: One, mechanically fastened.
	4. Vapor Barrier Sheet:  One, adhered.
	5. Number of Glass-Fiber Base-Ply Sheets:  One
	6. Number of SBS-Modified Asphalt Sheets:  One.
	7. Surfacing Type:  M (mineral-granule-surfaced cap sheet).

	D. System Over Metal Deck with Substrate Board
	1. Deck Type:  Non nailable .
	2. Adhering Method:  L (cold-applied adhesive).
	3. Base sheet: None.
	4. Vapor Barrier Sheet:  One, adhered.
	5. Number of Glass-Fiber Base-Ply Sheets:  One
	6. Number of SBS-Modified Asphalt Sheets:  One.
	7. Surfacing Type:  M (mineral-granule-surfaced cap sheet).

	E. Where roof slope exceeds 3/4 inch per 12 inches (1:18, install roofing membrane sheets parallel with slope.
	F. Coordinate installation of roofing system so insulation and other components of the roofing system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.
	G. Install lapped base-sheet course, extending sheet over and terminating beyond cants.  Attach base sheet as follows:
	1. Adhere to substrate in a solid mopping of hot roofing asphalt or uniform coating of cold-applied adhesive.

	H. Install modified bituminous roofing sheet and cap sheet according to roofing manufacturer's written instructions, starting at low point of roofing system.  Extend roofing membrane sheets over and terminate beyond cants.
	1. Unroll roofing sheets and allow them to relax for minimum time period required by manufacturer.
	2. Apply with cold liquid applied adhesive.

	I. Laps:  Accurately align roofing sheets, without stretching, and maintain uniform side and end laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids.
	1. Repair tears and voids in laps and lapped seams not completely sealed.

	J. Install roofing sheets so side and end laps shed water.

	3.04 FLASHING AND STRIPPING INSTALLATION
	A. Install base flashing over cant strips and other sloped and vertical surfaces, at roof edges, and at penetrations through roof, and secure to substrates according to roofing system manufacturer's written instructions.
	B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above roofing membrane and 4 inches (100 mm) onto field of roofing membrane.
	C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.
	D. Install roofing cap-sheet stripping where metal flanges and edgings are set on roofing according to roofing system manufacturer's written instructions.
	E. Roof Drains:  Set 30-by-30-inch- (760-by-760-mm-) metal flashing in bed of asphaltic adhesive on completed roofing membrane.  Cover metal flashing with roofing cap-sheet stripping, and extend a minimum of  6 inches (150 mm) beyond edge of metal fla...

	3.05 WALKWAY INSTALLATION
	A. Walkway Pads:  Install walkway pads using units of size indicated or, if not indicated, of manufacturer's standard size, according to walkway pad manufacturer's written instructions.



	56110.00_07_71_00f_Roof_Specialties
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Metal copings and roof edges.
	2. Reglets and counterflashings.
	3. Roof-edge drainage systems.
	4. Aluminum roof expansion joints.
	5. Splash blocks.

	B. Related Sections:
	1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking.
	2. Division 07 roofing sections.


	1.03 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work.  Distinguish between plant- and field-assembled work.
	1. Include calculations prepared by a Professional engineer indicating anchorage details for perimeter blocking required for copings and roof edges.

	C. Samples:  For each exposed product and for each color and texture specified.
	D. Product test reports.
	E. Maintenance data.
	F. Warranty:  Sample of special warranty.

	1.04 performance requirements
	A. General Performance:  Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects...
	B. FM Approvals' Listing:  Manufacture and install copings and roof-edge flashings that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-120.  Identify materials with FM Approvals' markings.
	C. SPRI Wind Design Standard:  Manufacture and install copings and roof-edge flashings tested according to SPRI ES-1 and capable of resisting the following design pressures:
	1. Design Pressure:  As calculated in accordance with ASCE 7 formulas for the applicable wind speed, exposure factor, building height, building importance factor, and pressure coefficient that combines a gust factor..

	D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimen...
	1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.


	1.05 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.06 WARRANTY
	A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within 20 years from date of Substantial C...


	PART 2 -  PRODUCTS
	2.01 EXPOSED METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	1. Surface:  Smooth, flat finish.
	2. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
	a. Three-Coat Fluoropolymer:  AAMA 620.  System consisting of primer and fluoropolymer color topcoat containing not less than 70 percent PVDF resin by weight.
	b. Colors: As selected from manufacturer’s full range of standard colors.



	2.02 CONCEALED METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304.
	D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation.

	2.03 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements.  Furnish the following unless otherwise indicated:
	1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color of sheet metal.
	2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel.
	3. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.
	4. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Series 300 stainless steel or hot-dip zinc-coated steel according to ASTM A 153/A 153M or ASTM F 2329.

	C. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

	2.04 COPINGS
	A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section lengths not exceeding 12 feet (3.6 m), concealed anchorage; corner units, end cap units, and concealed splice plates with same finish as coping caps.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Architectural Products Company.
	b. ATAS International, Inc.
	c. Castle Metal Products.
	d. Cheney Flashing Company.
	e. Hickman Company, W. P.
	f. Johns Manville.
	g. Merchant & Evans, Inc.
	h. Metal-Era, Inc.
	i. Metal-Fab Manufacturing, LLC.
	j. MM Systems Corporation.
	k. National Sheet Metal Systems, Inc.
	l. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.
	m. Petersen Aluminum Corporation.

	2. Coping-Cap Material:  Formed aluminum, thickness as required to meet performance requirements.
	a.
	b.

	3. Corners:  Factory mitered and continuously welded.
	4. Coping-Cap Attachment Method:  Snap-on, fabricated from coping-cap material.
	5. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches (300 mm) wide, with integral cleats.
	6. Face Leg Cleats:  Concealed, continuous stainless steel.


	2.05 ROOF-EDGE FLASHINGS
	A. Canted Roof-Edge Fascia and Gravel Stop:  Manufactured, two-piece, roof-edge fascia consisting of snap-on metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a continuous formed galvanized-steel sheet cant, 0.028 inch (0.71 mm) ...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Architectural Products Company.
	b. ATAS International, Inc.
	c. Castle Metal Products.
	d. Cheney Flashing Company.
	e. Hickman Company, W. P.
	f. Johns Manville.
	g. Merchant & Evans, Inc.
	h. Metal-Era, Inc.
	i. Metal-Fab Manufacturing, LLC.
	j. MM Systems Corporation.
	k. National Sheet Metal Systems, Inc.
	l. Petersen Aluminum Corporation.

	2. Fascia Cover:  Fabricated from the following exposed metal:
	a. Formed Aluminum:  Thickness as required to meet performance requirements

	3. Corners:  Factory mitered and continuously welded.
	4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.
	5. Fascia Accessories:  Wall cap and Soffit trim.


	2.06 REGLETS AND COUNTERFLASHINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Castle Metal Products.
	2. Cheney Flashing Company.
	3. Fry Reglet Corporation.
	4. Heckmann Building Products Inc.
	5. Hickman Company, W. P.
	6. Keystone Flashing Company, Inc.
	7. Metal-Era, Inc.
	8. Metal-Fab Manufacturing, LLC.
	9. MM Systems Corporation.
	10. National Sheet Metal Systems, Inc.

	B. Reglets:  Manufactured units formed to provide secure interlocking of separate reglet and counterflashing pieces, from the following exposed metal:
	1. Formed Aluminum:  0.024 inch (0.61 mm) thick.
	2. Corners:  Factory mitered and continuously welded.
	3. Surface-Mounted Type:  Provide reglets with slotted holes for fastening to substrate, with neoprene or other suitable weatherproofing washers, and with channel for sealant at top edge.

	C. Counterflashings:  Manufactured units of heights to overlap top edges of base flashings by 4 inches (100 mm) and in lengths not exceeding 12 feet (3.6 m)  designed to snap into reglets and compress against base flashings with joints lapped, from th...
	1. Formed Aluminum:  0.032 inch (0.81 mm) thick.

	D. Accessories:
	1. Flexible-Flashing Retainer:  Provide resilient plastic or rubber accessory to secure flexible flashing in reglet where clearance does not permit use of standard metal counterflashing or where reglet is provided separate from metal counterflashing.
	2. Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing to prevent wind uplift of counterflashing lower edge.


	2.07 ALUMINUM ROOF EXPANSION JOINTS
	A. Aluminum Roof Expansion Joint:  Manufactured, continuous, waterproof, joint-cover assembly; consisting of a formed or extruded metal cover secured to extruded aluminum frames, with water-resistant gasketing between cover and frames, and with provis...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Architectural Art Manufacturing Inc.; a division of Pittcon Architectural Metals, LLC.
	b. Balco, Inc.
	c. C/S Group.
	d. InPro Corporation.
	e. MM Systems Corporation.
	f. Nystrom Building Products.
	g. Watson Bowman Acme Corp.

	2. Frame Members:  Extruded aluminum configured as indicated; with exposed finish matching cover.
	3. Cover:  Formed or extruded aluminum.
	a. Aluminum Finish:  Clear anodic.

	4. Secondary Seal:  Continuous, waterproof membrane within joint and attached to substrate on sides of joint below the cover.
	5. Fire Barrier:  Manufacturer's standard fire-resistive joint system with ratings determined per ASTM E 1966 or UL 2079 to resist spread of fire and accommodate building thermal and seismic movements without impairing its ability to resist the passag...
	a. Fire-Resistance Rating:  Not less than fire-resistance rating of the roof assembly.



	2.08 ROOF-EDGE DRAINAGE SYSTEMS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Andreas Renner KG.
	2. Architectural Products Company.
	3. ATAS International, Inc.
	4. Berger Building Products, Inc.
	5. Castle Metal Products.
	6. Cheney Flashing Company.
	7. Hickman Company, W. P.
	8. Klauer Manufacturing Company.
	9. Merchant & Evans, Inc.
	10. Metal-Era, Inc.
	11. Metal-Fab Manufacturing, LLC.
	12. MM Systems Corporation.
	13. National Sheet Metal Systems, Inc.
	14. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.

	B. Gutters:  Manufactured in uniform section lengths not exceeding 12 feet (3.6 m), with matching corner units, ends, outlet tubes, and other accessories.  Elevate back edge at least 1 inch (25 mm) above front edge.  Furnish flat-stock gutter straps, ...
	1. Fabricate from the following exposed metal:
	a. Formed Aluminum:  0.040 inch (1.02 mm) thick.

	2. Gutter Profile:  As indicated according to SMACNA's "Architectural Sheet Metal Manual."
	3. Corners:  Factory mitered and mechanically clinched and sealed watertight.
	4. Gutter Supports:  Manufacturer's standard supports as selected by Architect with finish matching the gutters.
	5. Gutter Accessories:  Continuous hinged leaf guard of solid metal designed to shed leaves.

	C. Downspouts:  Plain rectangular complete with mitered or smooth-curve elbows, manufactured from the following exposed metal.  Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Formed Aluminum:  0.040 inch (1.02 mm) thick.

	D. Parapet Scuppers:  Manufactured with closure flange trim to exterior, 4-inch-(100-mm-) wide wall flanges to interior, and base extending 4 inches (100 mm) beyond cant or tapered strip into field of roof.
	1. Fabricate from the following exposed metal:
	a. Formed Aluminum:  0.032 inch thick.


	E. Conductor Heads:  Manufactured conductor heads, each with flanged back and stiffened top edge and of dimensions and shape indicated, complete with outlet tube that nests into upper end of downspout, exterior flange trim, and built-in overflow.
	1. Fabricate from the following exposed metal:
	a. Formed Aluminum:  0.032 inch (0.81 mm) thick.


	F. Splash Blocks: As follows:
	1. Material: Tapered shape 7-1/2” to 18” by 30” long cast concrete.
	2. Manufacturer: Castex Corp., Irvington, NJ, (201) 399-0400 or as approved by the Architect.
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	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof specialties securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, protective coatings, separators, sealants,...
	1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	2. Provide uniform, neat seams with minimum exposure of solder and sealant.
	3. Install roof specialties to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before manufacture.
	4. Torch cutting of roof specialties is not permitted.
	5. Install underlayment with adhesive for temporary anchorage.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).

	B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended...
	1. Coat concealed side of uncoated aluminum roof specialties with bituminous coating where in contact with wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet.

	C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties.
	1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 inches (450 mm) of corners or intersections unless otherwise shown on Drawings.
	2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 deg C), set joint members for 50 percent movement each way.  Adjust setting proportionately for installation at higher ambient temperatures.

	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws substrate not less than recommended by fastener manufacturer to a...
	E. Seal joints with sealant as required by roofing-specialty manufacturer.
	F. Seal joints as required for watertight construction.  Place sealant to be completely concealed in joint.  Do not install sealants at temperatures below 40 deg F (4 deg C).

	3.02 COPING INSTALLATION
	A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings to meet performance requirements.
	1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored to substrate at manufacturer's required spacing that meets performance requirements.


	3.03 ROOF-EDGE FLASHING INSTALLATION
	A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.04 ROOF-EDGE DRAINAGE-SYSTEM INSTALLATION
	A. General:  Install components to produce a complete roof-edge drainage system according to manufacturer's written instructions.
	B. Gutters:  Join and seal gutter lengths.  Allow for thermal expansion.  Attach gutters to firmly anchored gutter supports spaced not more than 18 inches apart.  Attach ends with rivets and seal with sealant to make watertight.  Slope to downspouts.
	1. Install gutter with expansion joints at locations indicated but not exceeding 50 feet (15.2 m) apart.  Install expansion joint caps.
	2. Install continuous leaf guards on gutters with noncorrosive fasteners, hinged to swing open for cleaning gutters.

	C. Downspouts:  Join sections with manufacturer's standard telescoping joints.  Provide hangers with fasteners designed to hold downspouts securely to walls and 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at approximately 60...
	D. Parapet Scuppers:  Install scuppers where indicated through parapet.  Continuously support scupper, set to correct elevation, and seal flanges to interior wall face, over cants or tapered edge strips, and under roofing membrane.
	E. Conductor Heads:  Anchor securely to wall with elevation of conductor top edge 1 inch (25 mm) below scupper discharge.

	3.05 REGLET AND COUNTERFLASHING INSTALLATION
	A. Surface-Mounted Reglets:  Install reglets to receive flashings where flashing without embedded reglets is indicated on Drawings.  Install at height so that inserted counterflashings overlap 4 inches (100 mm) over top edge of base flashings.
	B. Counterflashings:  Insert counterflashings into reglets or other indicated receivers; ensure that counterflashings overlap 4 inches (100 mm) over top edge of base flashings.  Lap counterflashing joints a minimum of 4 inches (100 mm) and bed with se...

	3.06 roof expansion joints INSTALLATION
	A. General:  Comply with manufacturer's written instructions for handling and installing roof expansion joints.
	1. Anchor roof expansion joints securely in place, with provisions for required movement.
	2. Install roof expansion joints true to line and elevation; with limited oil-canning and without warping, jogs in alignment, buckling, or tool marks.
	3. Provide for linear thermal expansion of roof expansion joint materials.
	4. Provide uniform profile of roof expansion joint throughout its length; do not stretch or squeeze membranes.
	5. Provide uniform, neat seams.
	6. Install roof expansion joints to fit substrates and to result in watertight performance.
	7. Torch cutting of roof expansion joints is not permitted.

	B. Directional Changes and Other Expansion-Control Joint Systems:  Install factory-fabricated units at directional changes and at transitions between roof expansion joints and exterior expansion-control joint systems specified in Section 079500 "Expan...
	C. Splices:  Splice roof expansion joints with materials provided by roof-expansion-joint manufacturer for this purpose.
	1. Install waterproof splices and prefabricated end dams to prevent leakage of secondary-seal membrane.

	D. Fire Barrier:  Install fire barrier where indicated to provide continuous, uninterrupted fire resistance throughout length of roof expansion joint, including transitions and end joints.
	E. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended...

	3.07 CLEANING AND PROTECTION
	A. Clean off excess sealants.
	B. Remove temporary protective coverings and strippable films as roof specialties are installed.
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	PART 1 -  GENERAL
	1.01 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.

	1.02 SUMMARY
	A. This Section includes rehabilitation of cast-in-place concrete:
	1. Removing deteriorated and unsound concrete.
	2. Preparing concrete surfaces and reinforcing bars for application of patches.
	3. Patching and filling losses to restore original planes and profiles using patching mortar matching color of adjacent concrete to match original profile.
	4. Providing testing and mock-ups associated with the work of this Section as specified herein.

	B. Related Sections:
	C. Division 01 Section “Allowances” for quantity allowance for concrete patching.

	1.03 SYSTEM PERFORMANCE
	A. Comprehensive System: Concrete restoration work is to form a complete system to restore the structural, physical, and visual integrity of the reinforced concrete and to provide protection from deterioration by environmental forces.

	1.04 QUALITY ASSURANCE
	A. Concrete Restoration Specialist: Award rehabilitation of cast-in-place concrete to a firm regularly engaged in restoration of concrete on historic buildings that can demonstrate to Owner’s satisfaction that, within previous five years, the firm has...
	B. Referenced Standards: Comply with applicable requirements and recommendations of the latest editions of the referenced standards listed herein, except as modified by more stringent requirements of the Contract Documents and of applicable laws, code...
	1. American Concrete Institute (ACI), ACI 548, Guideline for Polymer Modified Concrete.
	2. ASTM International (ASTM), ASTM C 979, Standard Specification for Pigments for Integrally Colored Concrete.


	1.05 SUBMITTALS
	A. General: Submit the following in compliance with the requirements of the Contract Documents. Revise and resubmit each item as required to obtain Architect’s approval.
	B. Qualification Data: Qualification data for firm and personnel specified in “Quality Assurance” Article that demonstrates that both firm and personnel have capabilities and experience complying with requirements specified.
	C. Product Data: Manufacturer’s published technical data for each product to be used in work of this Section including material description, chemical composition (ingredients and proportions), physical properties, recommendations for application and u...
	D. Work Description: Detailed description for each type of cast-in-place concrete rehabilitation work to be performed. Do not begin work on site until Architect has approved Work Description in writing. Submit new written descriptive information. Phot...
	1. Materials and Procedures: Materials, methods, tools, and equipment to be used for all phases and tasks of cast-in-place concrete rehabilitation work.
	2. Protection: Description, including drawings and diagrams, of proposed materials and methods of protection for preventing harm, damage, and deterioration caused by work of this Section to persons (whether involved in the Work or not); building eleme...
	a. Include procedures for controlling noise and dust.

	3. Alternate Methods and Materials (If Any): Proposed alternate methods and materials (if any) to those specified for work of this Section. Provide evidence of successful use on comparable projects and demonstrate effectiveness for use on this Project.


	1.06 MOCK-UPS
	A. General: Before beginning general cast-in-place concrete rehabilitation work, prepare mock-ups to provide standards for work of this Section. Do not proceed with cast-in-place concrete rehabilitation work until Architect has approved mock-ups.
	1. Locate mock-ups as directed by Architect.
	2. Notify Architect 48 hours prior to start of each mock-up.
	3. Architect will monitor mock-ups. Mock-ups not performed in presence of Architect will be rejected.
	4. Use crew that will execute the work and follow requirements of this Section.
	5. Repeat mock-ups as necessary to obtain Architect’s approval.
	6. Protect approved mock-ups to ensure that they are without damage, deterioration, or alteration at time of Substantial Completion.
	7. Approved mock-ups in undamaged condition at time of Substantial Completion may be incorporated into the Work.
	8. Approved mock-ups will represent minimum standards for rehabilitation of cast-in- place concrete. Subsequent rehabilitation of cast-in-place concrete work that does not meet standards of approved mock-ups will be rejected.

	B. Prepare the Following Mock-Ups
	1. Removal of Deteriorated and Unsound Concrete: One location, minimum 6 sq. ft.
	2. Water Washing: One location, minimum 12 square feet.
	3. Preparation of Concrete and Reinforcing for Patching: One location.
	4. Application of Bonding Agent: One location, minimum 2 square feet.
	5. Patching Concrete Surface: One location for each type of patching material.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver and store materials in manufacturer's original sealed containers or packaging, clearly labeled with manufacturer's name, address, and product identification, including type, batch number, size, performance characteristics, storage limitatio...
	B. Deliver, store, and handle all products and materials to prevent damage, deterioration, degradation, and intrusion of foreign material.
	C. Discard and remove from site deteriorated materials, contaminated materials, and products that have exceeded their expiration dates. Replace with fresh materials.

	1.08 PROJECT CONDITIONS
	A. Safety: Take all necessary measures to protect all persons, whether or not they are involved with work of this Section, from harm caused by work of this Section.
	B. Protection of Building: Protect building elements and finishes from damage and from deterioration caused by work of this Section using all means necessary. Repair all damage to materials and damage to finishes to Restoration Consultant’s satisfacti...
	1. Take all precautions necessary to prevent fire or spread of fire.

	C. Protection of Site and Surroundings: Protect adjacent buildings, site, landscape features, public rights of way, motor vehicles, and other surrounding elements from damage and deterioration resulting from work of this Section.

	1.09 ENVIRONMENTAL CONDITIONS
	A. Temperature for Restoration Using Cementitious Repair Materials: Do not perform concrete restoration when ambient temperature is below 40 deg F on a rising scale or below 45 deg F on a falling scale. Temperature of concrete being repaired, at any p...
	B. Temperature for Restoration Using Epoxy Resin Repair Materials: Do not perform concrete restoration when ambient temperature is below 50 deg F or above 90 deg F.
	C. Precipitation: Do not apply materials if it is raining or snowing or if such conditions are imminent in area where work is to be performed. Provide proper protection, enclosure, and covering, if and when required, to perform work under adverse weat...

	1.10 SPECIAL PROJECT WARRANTY
	A. Manufacturer's Warranty: Labor and material warranty agreeing to remove and replace with new materials all materials that fail within warranty period.
	1. Warranty Period: Two years from date of substantial completion.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURER
	A. Products of Sika Corporation or approved equal.

	2.02 BONDING AGENT
	A. Epoxy-cementitious coating. Provide Sika Armatec 110 Epocem.

	2.03 PATCHING AND REPAIR MORTARS
	A. Mortar for Troweled Patches: Two-component, polymer-modified, cementitious hand-applied repair mortar. Provide SikaRepair SHA (vertical) with Latex R.
	B. Mortar for Formed Patches: Blend of selected portland cements, specially graded aggregates, admixtures for controlling setting time, water reducers for workability, and an organic accelerator. Provide SikaQuick 2500.

	2.04 MISCELLANEOUS MATERIALS
	A. Epoxy Adhesive for Anchor Installation: High modulus, high strength, moisture-insensitive, high-viscosity epoxy adhesive complying with ASTM C 881, Types I, II, IV, & V, Grade 1. Provide Sikadur 31, Hi-Mod Gel, as manufactured by Sika Corp., or app...
	B. Color Pigments: Finely ground, non-fading mineral oxides, interground with cement, as required to provide color of exposed concrete as approved by Architect.
	C. Aggregates to Extend Modified Portland Cement Patching Materials: Well-graded  aggregates, saturated-surface-dry, having low absorption and high density as approved by concrete restoration system manufacturer and Architect.
	D. Reinforcement for Patches over 1 Inch Deep: Stainless steel wire mesh, 3/4 inch x 3/4 inch formed of 1/32-inch-diameter stainless steel wire.
	E. Anchors for Reinforcement: 1/16-inch-diameter Type 304 stainless steel wire.

	2.05 EQUIPMENT
	A. Tools for Concrete Removal
	1. Saws and Grinders: Tools with diamond blades or blades of other suitable abrasives that can be controlled to ensure straight cuts.
	2. Pneumatic Hammers: Hammers weighing no more than 15 pounds without bit. For fine work provide pneumatic carving tools by Trow and Holden, telephone 800-451-4349, or approved equal.

	B. Pressure Washer: Capable of providing water at 1500 psi with a working pressure gage.
	C. Nozzles for Washing: Minimum 15 degree fan tip.


	PART 3 -  EXECUTION
	3.01 GENERAL PROCEDURE
	A. General: Provide concrete restoration using the following sequence.
	B. Remove deteriorated concrete using mechanical methods.
	C. Clean all surfaces using pressurized water washing.
	D. Apply bonding agent.
	E. Patch concrete.

	3.02 SEQUENCE
	A. Notify A/E team when existing roofing and edge treatments are removed from concrete roof slab edges.
	B. A/E team will mark and measure areas to be repaired.
	C. Provide ½” deep undercut edge around perimeter of area to be repaired.
	D. Reinforcing exposed for more than one-third of its perimeter circumference shall have the concrete chiseled away from the reinforcing to provide a 1” minimum clearance between the concrete and reinforcing.  Concrete substrate shall be solid but hav...
	E. Wire Brush exposed reinforcing, to bright metal with no rust or scale.  Keep cleaned reinforcing dry until repair mortar is placed.
	F. Apply primer and repair mortar, appropriate for surface being repaired, ie vertical or overhead, according to manufacturer’s recommendations.
	G. Finish “in plane” and “flush” with surrounding surface.
	H. Protect and cure repaired area in conformance with manufacturer’s recommendations.

	3.03 ADJUSTMENT AND CLEANING
	A. Repair or replace damaged or defective concrete restoration work as directed by Restoration Consultant to Restoration Consultant's satisfaction at no additional cost to Owner.
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