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Annual General Roof Repair Specifications
1.0 General Information

This contract shall provide a competitive bid for Annual General Roof Repairs and Inspection for the Georgia Tech Department of Housing. 

A. Term of Contract
The term of the agreement will be for one year from the date of award with the option to renew for four additional one year terms upon agreement of GIT and the awarded vendor under the same terms and conditions. Georgia Tech Housing Department shall reserve the right to prioritize Roof Repairs and Inspection as needed.
B. Price Escalation

Pricing will remain firm during the initial term of the agreement.  Price escalation will be permitted only at the time of the renewal of the agreement. Price increases shall not be more than 5% per year. Request for increase must be supported by adequate written justification and prior approval of GIT.  Price increases will not be greater than the CPI (Consumer Price Index).
C. Deviation from Scope of Work

No deviations shall be made from this contract. Should the contractor find at any time during the progress of the work, that in his judgment conditions make desirable or necessary modifications in the requirements covering any particular item or items, he shall report such matters promptly to the owner’s representative for his decision and instructions.

D. Liability of Contractor

The contractor shall be responsible for any damage to the system during testing due to negligence by its employees or representatives.

E. Indemnification of the Institute

The contractor shall indemnify and hold harmless the Georgia Institute of Technology and the Board of Regents of the University system of Georgia from any and all claims, demands, or actions, and any costs, judgments, or expenses, including court costs and attorney’s fees arising out of this agreement or resulting from the injury or death of any person(s) or damage to property, real or personal.

F. Parking details

a. Contractors performing testing, maintenance, repairs or other services are responsible for obtaining all necessary vendor parking permits from Georgia Tech Parking and Transportation Services for all onsite work. Vendor permits are honored in all regular parking spaces. Contractors parking in metered visitor spaces must pay the meter.

b. The contractor is responsible for any costs associated with operating a vehicle on the Georgia Tech Campus. More information about parking at Georgia Tech can be obtained at the parking website: www.parking.gatech.edu.
c. Operators of motor vehicles shall be appropriately licensed and possess a valid State of Georgia drivers license and maintain personal liability insurance if they operate a personal vehicle on Georgia Tech campus.

   G. Emergency Contact

The contractor shall be available for telephone consultation during the term of the contract and shall provide an up to date list of phone numbers to the Georgia Tech Department of Housing.

H. Cancellation

This agreement may be cancelled in its entirety following thirty (30) days prior written notification.

a. The Institute may cancel for non-compliance and/or poor performance by the vendor or inappropriate conduct by vendor service personnel.

b. In either instance, the responsibilities of both parties shall be fulfilled up to date of termination.

c. Portions of this agreement may be cancelled, leaving the remainder of the agreement intact, following thirty (30) days prior written notification

d. Any payment will be made proportional to work completed.

I. Right of Rejection

The Georgia Institute of Technology reserves the right to accept or reject any or all bid responses.

J. Training

There are no training needs identified in the scope of this contract.

K. Insurance

With respect to performance of work under this agreement, contractor shall maintain insurance as described in the attached sample service agreement.
SCOPE OF WORK:
Responding vendor will take into consideration that work includes, but is not limited to, providing all labor, consumable materials (and other materials, as required), tools, equipment, test equipment, and services required to perform general roofing repairs at Georgia Tech. Vendor  responses must take the below into consideration and include as part of their bid pricing:

Replacement and Repair roof material as described in Exhibit A-K
he items in Unit Price Chart the attached Pricing Spreadsheet

List of the Buildings on Exhibit M (Shall be provided as needed)
Buildings are typically one through thirteen  stories.
·  The award will be given to the lowest bid for the attached Pricing Spreadsheet.

· All responses must have a price for all the items on the attached Pricing Spreadsheet.
· Bid price shall include using ladders up to 40 feet tall including labor carrying the ladder.

· Price for all tools shall be included in the unit price

· The Cost of Lift equipment, scaffolding, and ladders over 40 feet shall not be included in the Bid price. Rental cost shall be invoiced at contractor’s cost plus 10%. . GA Tech may request proof of rental cost.
· In the case the contractor owns the lift, scaffoldings and ladders over 40 feet, GA Tech shall be invoiced for the similar equipment rented by a major tool shop without any markups. Contractor shall provide proof of the rental cost.
· Awarded contractor shall provide colored pictures from the damaged areas of the roof.
· Awarded contractor shall provide details for each inspected roof including, roof  layout, drawing, dimensions, type of roofing materials of existing roof and related equipment on the roof . Provide roof drawings in AutoCAD file and paper copy.
· Awarded contractor shall upon completion of each roof, provide colored pictures from the completed work. These Pictures shall refer to the picture of the same location which was provided in the inspection report.
·  The cost for roof inspection and cleaning shall be calculated for square feet of each roof, based on the 

the attached Pricing Spreadsheet item 49 and 50.

· All invoices shall correspond with the unit price given on the attached Pricing Spreadsheet
· Awarded contractor shall provide monthly analysis including graphs on the problems found for each building worked on. 

· Contractor shall provide roof management software such as “Roof Logic”. A copy of the software shall be available to GA Tech for reading the files and reports.

· Contractor shall respond to all emergencies within 24 hrs from the time of dispatched call.
1.2 LABOR AND SUPERVISION:

The Contractor shall enforce strict discipline and good order among the Contractor’s employees. The Contractor shall exercise the necessary supervision and control on each job and to prevent Contractor’s employees from violating any rules and regulations. The Contractor shall promptly remove from the work and the premises any supervisor or employee of the Contractor whose work or conduct is not satisfactory to the office of Preventive Maintenance.

1.3 SCHEDULE:

Georgia Tech Housing shall provide the schedule of repair and all the coordination shall be done by the Housing Work Center. 
Each inspection shall be completed within five days after request by Georgia Tech Housing and repair for each roof shall be completed within fifteen days after confirmation by GT Housing.
1.4 CONTRACTOR CARE, CUSTODY AND CONTROL OF THE WORK:

Upon commencement of work, Contractor shall be fully responsible for the care, custody, and

control of the facilities work area until the work has been completed.

Contractor shall continuously protect his work from damage, protect all persons from injury

and protect all other property from damage, injury, or loss arising in connection with the work

The Contractor alone shall be responsible for the safety, efficiency, and adequacy of his

equipment, tools, and materials.

1.5 SAFETY:

Contractor shall provide safety barriers, as required, to clearly identify the working area and to prevent others from accessing the work area. This safety zone shall be sufficiently sized to prevent injury or damage to persons or equipment if tools or other items fall from the crane. Contractor shall comply with all GA Tech Contractor Security, Safety, Health, and Environmental Requirements per attachment. Safety Harness and Fall Protection must meet OSHA standards.
Upon completion of the work, Contractor shall remove the safety barriers from the work area.
1.6 CLEAN-UP:

The successful Contractor shall at all time keep the premises free from accumulations of waste materials or rubbish caused by his work, employees or sub-Contractor. Upon completion of each project, the Contractor shall be responsible for the removal of all unused materials, equipment, scraps and debris resulting from the work done. The work areas shall be left clean in a manner acceptable to the Department of Housing.
1.7 GA TECH INSPECTIONS and WARRANTIES:

a. All work performed shall be subject to inspection by GT Housing. The Contractor at no cost to Georgia Tech shall correct any deficiencies caused by the Contractor work. 
b. All work shall be warranted for three years from the date of invoice. The first year warranty shall cover the entire roof. Second and third year warranty shall cover the areas which was repaired on each roof. Contractor is required warranty insurance policy to be purchased by the contractor for each roof repair (Make sure it is part of your proposals). The copy of the insurance certificate shall be given to the Department of Housing. Insurance policy shall be in the name of Georgia Institute of Technology. Insurance policy shall not have any deductable. Contractor shall have the cost of this warranty insurance policy included in each roof repair.

1.8 BID REQUIREMENT: 
The award shall be based on the lowest bid price for the “Total Roof Unit Price column” in the attached Pricing Spreadsheet. 
The height of the buildings shall be reflected in the unit prices on the attached Pricing Spreadsheet. (Buildings are 1-13 stories).
The values, quantities and materials given in exhibit A-K shall be used for providing unit pricing in the attached Pricing Spreadsheet.
1.9 PRICING:

The actual values, quantities and materials being used on each existing roof may vary from the values, quantities and materials given in exhibit A-K.

In the case the actual materials being used are different than exhibit A-K; Awarded Contractor shall provide comparable pricing to the values, quantities and materials in exhibit A-K. 
Contractor shall provide hourly rate for normal working hours and Weekend/Holiday hours.

1.12 Contractor Qualifications:
A. Contractor shall have minimum of three trucks and 6 full time roofing employees currently  employed at the time of the eQuote response.       

Contractor’s Employees working on the campus of GA Tech shall be contractor’s full time employees for the last twelve months. (GA Tech reserves the right at its discretion may request for the satisfactory proof of employment).

            B. Contractor’s field supervisor shall have RRO certification. At least one officer of the company 

shall have RRC certification. (GA Tech reserves the right at its discretion may request for the satisfactory proof certifications).

            C. Contractor shall have GA State Commercial Building license.

D. Contractor shall have an existing office within the 50 radius miles from the campus of GA Tech

E. Contractor shall provide three references at least one from teaching institution similar size as 

Georgia Tech. (GA Tech reserves the right at its discretion may request for the satisfactory proof of reference).

F. Each employee of the contractor working on the campus of GA Tech shall have minimum of 5 

consecutive years experience in the field of commercial roofing. (GA Tech reserves the right at its discretion may request for the satisfactory proof of experience).

G. Contractor shall provide picture ID of each employee working at campus of GA Tech.

1.13 Sub-contracting and assignment of the contract:

Contractor shall not Sub-contract/Assign any part of this contract to a third party.

1.14 GENERAL WORKMANSHIP 

A. All work performed by Contractor shall conform to exhibit A-K, unless otherwise directed in 

    writing by GA Tech’s Representative.


B. The presence and activity of the manufacturer's representative, architect's representative, 
                and/or GA Tech's representative shall in no way relieve Contractor of contract responsibilities or duties.
C. Plug all surrounding roof drains during the repair. Unplug the roof drains after repair is completed.

D. All federal, state, county, or local codes, laws, or ordinances apply. 
E. Contractor shall obtain and sign GA Tech required immigration document 

F. Contractor shall have a response time for the leak no more than 24 hours from the time of the call by 

 GA Tech representative.

H. All repairs shall be done by Torch down or Heat welding unless otherwise approved by GT Housing in writing. Contractor shall carry Fire extinguishers with the Torch or Heat Gun.
I. All correspondence and approvals shall be in writing. 
All work performed by the Contractor shall conform to exhibit A-K, to the requirements of the Occupational Safety and Health Act(OSHA),Federal, State of Georgia, local ordinance and GA Tech .It is not the intent of this specification to restrict the work of the Contractor. However, this performance specification, set forth herein, is the minimum requirements acceptable to Georgia Tech.
Asphalt Shingles Roofing
Exhibit A
Copyright 2006 by The American Institute of Architects (AIA)

Exclusively published and distributed by Architectural Computer Services, Inc. (ARCOM) for the AIA

Revise this Section by deleting and inserting text to meet Project-specific criteria.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Asphalt (Fiber Glass) shingles. (20 Year)

2. Underlayment.

1.2 DEFINITION

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

1.3 QUALITY ASSURANCE

Usually delete first paragraph below because asphalt shingle manufacturers rarely certify Installer.  Retain paragraph if required for workmanship component of manufacturer's special material-and-workmanship warranty.

Revise options in first paragraph below to suit Project or to comply with manufacturer's special warranty.  Manufacturers offering long-term warranties may impose source limitations on ridge vents and underlayment.  Consult manufacturers' literature for requirements.

A. Source Limitations:  Obtain ridge and hip cap shingles [ridge vents] [felt underlayment] [and] [self-adhering sheet underlayment] from single source from single manufacturer.

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

B. Fire-Resistance Characteristics:  Where indicated, provide asphalt shingles and related roofing materials identical to those of assemblies tested for fire resistance per test method below by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify products with appropriate markings of applicable testing agency.

Retain one of two options in subparagraph below based on fire classification of roof assembly with asphalt shingles as roof covering.  Glass-fiber-reinforced asphalt shingles generally comply with Class A; organic-felt-reinforced asphalt shingles generally comply with Class C.  Asphalt shingles generally do not comply with Class B.

1. Exterior Fire-Test Exposure:  [Class A] [Class C]; ASTM E 108 or UL 790, for application and roof slopes indicated.

Retain first paragraph below if required; mockups are rare.

C. Mockups:  

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store roofing materials in a dry, well-ventilated, weathertight location according to asphalt shingle manufacturer's written instructions.  Store underlayment rolls on end on pallets or other raised surfaces.  Do not double stack rolls.

1. Handle, store, and place roofing materials in a manner to avoid significant or permanent damage to roof deck or structural supporting members.

B. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when roofing work is not in progress.

1.5 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install asphalt shingles until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and temporary HVAC system is operating and maintaining ambient temperature and humidity conditions at occupancy levels during the remainder of the construction period.

1. Install self-adhering sheet underlayment within the range of ambient and substrate temperatures recommended by manufacturer.

1.6 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Asphalt Shingles:  [100 sq. ft (9.3 sq. m)] of each type, in unbroken bundles.

PART 2 -  PRODUCTS

2.1 GLASS-FIBER-REINFORCED ASPHALT SHINGLES

Basic product descriptions in this article correspond to types recognized in ARMA's "Residential Asphalt Roofing Manual."  Revise to suit Project; delete types not required.  See tables at end of the Evaluations for a list of manufacturers' products.  Use these tables in combination with manufacturers' catalogs or product data to insert series, types, and designations of asphalt shingles.

A. Laminated-Strip Asphalt Shingles:  ASTM D 3462, laminated, multi-ply overlay construction, glass-fiber reinforced, mineral-granule surfaced, and self-sealing.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Butt Edge:  [Straight] [Notched] [Crenelated] cut.

2. Strip Size:  [Manufacturer's standard].

Retain first subparagraph below if required.  Manufacturers usually have a range of asphalt shingles with granules treated for algae resistance, particularly in algae-prone regions of the U.S.

3. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

4. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] Asphalt shingle impact-resistance test criteria are set by UL 2218, which simulates hailstones falling at peak velocity.  Retain option in first paragraph below if required.

B. Laminated-Strip, SBS-Modified Asphalt Shingles:  ASTM D 3462, laminated, multi-ply overlay construction, glass-fiber reinforced, mineral-granule surfaced, and self-sealing[; complying with UL 2218, Class IV].

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Butt Edge:  [Straight] [Notched] [Crenelated] cut.

2. Strip Size:  [Manufacturer's standard].

Retain first subparagraph below if required.  Manufacturers usually have a range of asphalt shingles with granules treated for algae resistance, particularly in algae-prone regions of the U.S.

3. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

4. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] 

C. Multitab-Strip Asphalt Shingles:  ASTM D 3462, glass-fiber reinforced, mineral-granule surfaced, and self-sealing.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Tab Arrangement:  [Three tabs, regularly spaced] [Four tabs, regularly spaced] [Five tabs, randomly spaced].

2. Cutout Shape:  [Square] [Tapered].

3. Butt Edge:  [Straight] [Stagger] cut.

4. Strip Size:  [Manufacturer's standard].

Retain first subparagraph below if required.  Manufacturers usually have a range of asphalt shingles with granules treated for algae resistance, particularly in algae-prone regions of the U.S.

5. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

6. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] Asphalt shingle impact-resistance test criteria are set by UL 2218, which simulates hailstones falling at peak velocity.  Retain option in first paragraph below if required.

D. Three-Tab-Strip, SBS-Modified Asphalt Shingles:  ASTM D 3462, glass-fiber reinforced, mineral-granule surfaced, and self-sealing[; complying with UL 2218, Class IV].

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Strip Size:  [Manufacturer's standard].

Retain first subparagraph below if required.  Manufacturers usually have a range of asphalt shingles with granules treated for algae resistance, particularly in algae-prone regions of the U.S.

2. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

3. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] 

E. No-Cutout-Strip Asphalt Shingles:  ASTM D 3462, glass-fiber reinforced, mineral-granule surfaced, self-sealing, square, and single tab.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Butt Edge:  [Stagger] [Straight] cut.

2. Strip Size:  [Manufacturer's standard].

Retain first subparagraph below if required.  Manufacturers usually have a range of asphalt shingles with granules treated for algae resistance, particularly in algae-prone regions of the U.S.

3. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

4. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] Retain one of two options in paragraph below based on type of shingle selected and roof configuration.

F. Hip and Ridge Shingles:  [Manufacturer's standard units to match asphalt shingles] [Site-fabricated units cut from asphalt shingle strips.  Trim each side of lapped portion of unit to taper approximately 1 inch (25 mm)].

2.2 ORGANIC-FELT-REINFORCED ASPHALT SHINGLES

Basic product descriptions in this article correspond to types recognized in ARMA's "Residential Asphalt Roofing Manual."  Revise to suit Project; delete types not required.  See tables at end of the Evaluations for a list of manufacturers' products.  Use these tables in combination with manufacturers' catalogs or product data to insert series, types, and designations of asphalt shingles.

A. Laminated-Strip Asphalt Shingles:  ASTM D 225, laminated, multi-ply overlay construction, organic-felt reinforced, mineral-granule surfaced, and self-sealing; complying with requirements in ASTM D 3161 for wind resistance.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Butt Edge:  [Straight] [Notched] [Crenelated] cut.

2. Strip Size:  [Manufacturer's standard].

Verify availability of treatment in first subparagraph below before specifying; laminated-strip asphalt shingles with algae-resisting granules are seldom produced.

3. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

4. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range]

B. Multitab-Strip Asphalt Shingles:  ASTM D 225, organic-felt reinforced, mineral-granule surfaced, and self-sealing; complying with requirements in ASTM D 3161 for wind resistance.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Tab Arrangement:  [Three tabs, regularly spaced] [Four tabs, regularly spaced] [Six tabs, regularly spaced, scalloped edge].

2. Strip Size:  [Manufacturer's standard].

Verify availability of treatment in first subparagraph below before specifying; multitab-strip, organic-felt-reinforced asphalt shingles with algae-resisting granules are seldom produced.

3. Algae Resistance:  Granules treated to resist algae discoloration.

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

4. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] 

C. No-Cutout-Strip Asphalt Shingles:  ASTM D 225, organic-felt reinforced, mineral-granule surfaced, self-sealing, square, and single tab; complying with requirements in ASTM D 3161 for wind resistance.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain characteristics in subparagraphs below if further description of asphalt shingles is required.

1. Butt Edge:  [Stagger] [Straight] cut.

2. Strip Size:  [Manufacturer's standard].

Asphalt shingles are produced in many standard colors.  Some manufacturers also offer tablike standard color tone variations on exposed portions of asphalt shingle strips.

3. Color and Blends:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range]  Retain one of two options in paragraph below based on type of shingle selected and roof configuration.

D. Hip and Ridge Shingles:  [Manufacturer's standard units to match asphalt shingles] [Site-fabricated units cut from asphalt shingle strips.  Trim each side of lapped portion of unit to taper approximately 1 inch (25 mm)].

2.3 UNDERLAYMENT MATERIALS

Retain first paragraph below for felt underlayment.  Retain one or both product standard options.  Type I felt predominates and is the minimum accepted by the IBC and the IRC.  Type II felt is more than twice the weight of Type I felt.  Buckling of Type II felt is more likely to telegraph through asphalt shingles.  See "Felt Underlayment" Article in the Evaluations.

A. Felt:  [ASTM D 226] [or] [ASTM D 4869], [Type I] [Type II], asphalt-saturated organic felts, nonperforated.

Self-adhering, polymer-modified underlayment in first three paragraphs below is used to resist leaks from roof areas forming ice dams and other roof areas vulnerable to leakage.  Retain first paragraph if granular-surfaced sheet is required.

B. Self-Adhering Sheet Underlayment, Granular Surfaced:  ASTM D 1970, minimum of 55-mil- (1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced; with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain first paragraph below if polyethylene-faced sheet is required.  A polyester-fabric-faced, SBS-modified asphalt sheet, reinforced internally with polyester or glass-fiber mats, is also produced that may comply with ASTM D 1970; verify availability with manufacturers and insert revised description of products in paragraph.

C. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, minimum of 40-mil- (1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain first paragraph below if underlayment is subject to high temperatures.  Most products use a butyl-based adhesive; some use SBS-modified asphalt.

D. Self-Adhering Sheet Underlayment, High Temperature:  Minimum of 30- to 40-mil- (0.76- to 1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

1. Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970.

2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F (29 deg C); ASTM D 1970.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

3. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Delete paragraph below if using metal open-valley flashings.  Retain second option if Class A, fire-test response is required.

E. Granular-Surfaced Valley Lining:  [ASTM D 6380, Class M, organic] [ASTM D 3909, mineral-granular-surfaced, glass]-felt-based, asphalt roll roofing; 36 inches (914 mm) wide.

2.4 RIDGE VENTS

Retain this article if ridge venting is required or if it is not specified in Division 07 Section "Roof Accessories."

Design and venting areas of rigid ridge vents vary widely.  Many ridge vents incorporate nonwoven geotextile filter strips to prevent insect infestation and block rain and snow entry.  Some ridge vents add an external deflector baffle to further limit wind-blown rain and snow entry.

A. Rigid Ridge Vent:  Manufacturer's standard, rigid section high-density polypropylene or other UV-stabilized plastic ridge vent with [nonwoven geotextile filter strips] [and] [external deflector baffles]; for use under ridge shingles.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

B. Flexible Ridge Vent:  Manufacturer's standard, compression-resisting, three-dimensional, open-nylon or polyester-mat filter[ bonded to a nonwoven, nonwicking, geotextile fabric cover].

2.5 ACCESSORIES

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free.

NRCA recommends barbed- or deformed-shank nails for added pull-out resistance.  ARMA recommends smooth-shank nails, but allows barbed or deformed-shank nails.  Some asphalt shingle manufacturers recommend barbed or deformed-shank nails.

B. Roofing Nails:  ASTM F 1667; aluminum, stainless-steel, copper, or hot-dip galvanized-steel wire shingle nails, minimum 0.120-inch- (3-mm-) diameter, barbed shank, sharp-pointed, with a minimum 3/8-inch- (9.5-mm-) diameter flat head and of sufficient length to penetrate 3/4 inch (19 mm) into solid wood decking or extend at least 1/8 inch (3 mm) through OSB or plywood sheathing. Hot Dipped Galvanized or Ring Shank required on buildings over 3 stories.
1. Where nails are in contact with metal flashing, use nails made from same metal as flashing.

C. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.

2.6 METAL FLASHING AND TRIM

A. General:  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Sheet Metal:  [Copper] [Stainless steel] [Zinc-tin alloy-coated stainless steel] [Zinc-tin alloy-coated steel] [Zinc-tin alloy-coated copper] [Anodized aluminum] [Aluminum, mill finished] <Insert sheet material>.

B. Fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of the item.

Retain detailed fabrication requirements for flashings in first four subparagraphs below.  Delete if Drawings fully detail these flashing conditions.  Dimensions of flashings are those recommended by ARMA or in NRCA's "NRCA Steep Roofing Manual"; revise to suit Project.

1. Apron Flashings:  Fabricate with lower flange a minimum of [4 inches (100 mm)] [5 inches (125 mm)] over and [4 inches (100 mm)] beyond each side of downslope asphalt shingles and[ 6 inches (150 mm)] up the vertical surface.

Retain first subparagraph below for interleaving metal step flashings between succeeding courses of asphalt shingles that abut vertical surfaces such as chimneys, sidewalls, and skylights.

2. Step Flashings:  Fabricate with a headlap of 2 inches (50 mm) and a minimum extension of [4 inches (100 mm)] [5 inches (125 mm)] over the underlying asphalt shingle and up the vertical surface.

Retain first subparagraph below if cricket or backer flashings are required.  Revise dimensions to suit Project.

3. [Cricket] [Backer] Flashings:  Fabricate with concealed flange extending a minimum of [18 inches (450 mm)] [24 inches (600 mm)] beneath upslope asphalt shingles and[ 6 inches (150 mm)] beyond each side of [chimney] [skylight] and[ 6 inches (150 mm)] above the roof plane.

Retain first subparagraph below if metal open-valley flashings are required.  Revise dimensions to suit Project.

4. Open-Valley Flashings:  Fabricate in lengths not exceeding [10 feet (3 m)] <Insert dimension> with 1-inch- (25-mm-) high, inverted-V profile at center of valley and equal flange widths of [10 inches (250 mm)] [12 inches (300 mm)] <Insert dimension>.

Retain subparagraph below for eaves or rake drip edges.

5. Drip Edges:  Fabricate in lengths not exceeding [10 feet (3 m)] <Insert dimension> with 2-inch (50-mm) roof-deck flange and 1-1/2-inch (38-mm) fascia flange with 3/8-inch (9.6-mm) drip at lower edge.

Retain paragraph below for plumbing vents that penetrate roof.  Revise to another flashing material if required, or delete and include requirements in Division 07 Section "Sheet Metal Flashing and Trim" or Division 22 Section "Storm Drainage Piping Specialties."

C. Vent Pipe Flashings:  ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm) thick.  Provide lead sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof, and extending at least 4 inches (100 mm) from pipe onto roof.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

1. Examine roof sheathing to verify that sheathing joints are supported by framing and blocking or metal clips and that installation is within flatness tolerances.

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely anchored; and that provision has been made for flashings and penetrations through asphalt shingles.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

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

3.2 UNDERLAYMENT INSTALLATION

A. General:  Comply with underlayment manufacturer's written installation instructions applicable to products and applications indicated unless more stringent requirements apply. 15Lb Felt.

Retain first paragraph below if single layer of felt underlayment is required.  Roofs with a slope of 4:12 or greater are usually installed with a single underlayment layer.  Verify requirements of authorities having jurisdiction.

B. Single-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with [felt underlayment] [roofing] nails.

Retain first subparagraph below if combining self-adhering sheet and felt underlayment.

1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.  Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.  Lap ends of felt not less than 6 inches (150 mm) over self-adhering sheet underlayment.

Retain subparagraph below for areas subject to high wind speeds.  The IBC and the IRC both mandate that the underlayment should be fastened at no more than 36 inches (900 mm) o.c. where the basic wind speed is equal to or greater than 110 mph (176 km/h).

2. Install fasteners at no more than 36 inch (900 mm) o.c.

Retain first paragraph below if double layers of felt underlayment are required.  Roofs with slopes of 2:12, but less than 4:12, are usually installed with a second underlayment layer.  Side lap and starter course dimensions are based on 36-inch- (914-mm-) wide rolls of felt underlayment.  Objective is to maintain double-layer felt underlayment coverage with 2 inches (50 mm) to spare.  Verify requirements of authorities having jurisdiction.

Retain first paragraph below for installing a single, self-adhering sheet underlayment.

C. Self-Adhering Sheet Underlayment:  Install, wrinkle free, on roof deck.  Comply with low-temperature installation restrictions of underlayment manufacturer if applicable.  Install at locations indicated [below] [on Drawings], lapped in direction to shed water.  Lap sides not less than 3-1/2 inches (89 mm).  Lap ends not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses.  Roll laps with roller.  Cover underlayment within seven days.

Retain first subparagraph below if primer is required to enhance adhesion to concrete or masonry surfaces such as chimneys or walls.

1. Prime concrete and masonry surfaces to receive self-adhering sheet underlayment.

Revise subparagraphs below to suit Project or delete if indicated on Drawings.

2. Eaves:  Extend from edges of eaves [24 inches (600 mm)] [36 inches (914 mm)]  beyond interior face of exterior wall.

3. Rakes:  Extend from edges of rake [24 inches (600 mm)] [36 inches (914 mm)] <beyond interior face of exterior wall.

4. Valleys:  Extend from lowest to highest point [18 inches (450 mm)] on each side.

5. Hips:  Extend [18 inches (450 mm)] on each side.

6. Ridges:  Extend [36 inches (914 mm)] on each side[ without obstructing continuous ridge vent slot].

7. Sidewalls:  Extend beyond sidewall [18 inches (450 mm)], and return vertically against sidewall not less than [4 inches (100 mm)].

8. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements:  Extend beyond penetrating element [18 inches (450 mm)], and return vertically against penetrating element not less than [4 inches (100 mm)].

9. Roof Slope Transitions:  Extend [18 inches (450 mm)] on each roof slope.

Retain first paragraph below for lining woven or closed-cut valleys with granular-surfaced valley lining.

D. Concealed, [Woven] [Closed-Cut] Valley Lining:  Comply with NRCA's recommendations.  Install a 36-inch- (914-mm-) wide felt underlayment centered in valley.  Fasten to roof deck with [felt underlayment] [roofing] nails.

1. Lap roof-deck felt underlayment over valley felt underlayment at least 6 inches (150 mm).

2. Install a 36-inch- (914-mm-) wide strip of granular-surfaced valley lining centered in valley, with granular-surface face up.  Lap ends of strips at least 12 inches (300 mm) in direction to shed water, and seal with asphalt roofing cement.  Fasten to roof deck with roofing nails.

Retain first paragraph below for felt underlayment at open valleys to be covered with metal valley flashing.

E. Metal-Flashed, Open-Valley Underlayment:  Install two layers of 36-inch- (914-mm-) wide felt underlayment centered in valley.  Stagger end laps between layers at least 72 inches (1830 mm).  Lap ends of each layer at least 12 inches (300 mm) in direction to shed water, and seal with asphalt roofing cement.  Fasten each layer to roof deck with [felt underlayment] [roofing] nails.

1. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches (150 mm).

Retain paragraph below for open valleys lined with exposed granular-surfaced valley lining.

F. Granular-Surfaced, Open-Valley Lining:  Comply with NRCA's recommendations.  Install a 36-inch- (914-mm-) wide felt underlayment centered in valley.  Fasten to roof deck with [felt underlayment] [roofing] nails.

1. Lap roof-deck felt underlayment over valley felt underlayment at least 6 inches (150 mm).

2. Install an 18-inch- (450-mm-) wide strip of valley lining centered in valley, with granular-surface face down.  Install a second 36-inch- (914-mm-) wide strip of valley lining centered in valley, with granular-surface face up.  Lap ends of each strip at least 12 inches (300 mm) in direction to shed water, and seal with asphalt roofing cement.  Stagger end laps between succeeding strips at least 72 inches (1830 mm).  Fasten each strip to roof deck with roofing nails.

3.3 METAL FLASHING INSTALLATION

A. General:  Install metal flashings and other sheet metal to comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Install metal flashings according to recommendations in ARMA's "Residential Asphalt Roofing Manual" and asphalt shingle recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

Retain first paragraph below for apron flashings.  Apron flashings provide a weatherproofing transition material where a roof area intersects a head wall.  Common locations for apron flashings are the front downslope side of a dormer or chimney, curbed roof penetrations, and clerestory transitions.

B. Apron Flashings:  Extend lower flange over and beyond each side of downslope asphalt shingles and up the vertical surface.

Retain first paragraph below for interleaving metal step flashings between succeeding courses of asphalt shingles that abut vertical surfaces such as chimneys, sidewalls, and skylights.

C. Step Flashings:  Install with a headlap of 2 inches (50 mm) and extend over the underlying asphalt shingle and up the vertical surface.  Fasten to roof deck only.

Retain first paragraph below if cricket or backer flashings are required.

D. [Cricket] [Backer] Flashings:  Install against the roof-penetrating element extending concealed flange beneath upslope asphalt shingles and beyond each side.

Retain first paragraph below if metal open-valley flashings are required.  Revise dimensions to suit Project.

E. Open-Valley Flashings:  Install centered in valleys, lapping ends at least 8 inches (200 mm) in direction to shed water.  Fasten upper end of each length to roof deck beneath overlap.

Retain first subparagraph below if securing flange edges with cleats.

1. Secure hemmed flange edges into metal cleats spaced [12 inches (300 mm)] < apart and fastened to roof deck.

NRCA advises stripping-in flashing at open valleys in areas subject to snow and ice accumulation and frequent freeze-thaw cycles.  Retain subparagraph below if applicable.

2. Adhere [9-inch- (225-mm-)] wide strip of self-adhering sheet to metal flanges and to self-adhering sheet underlayment.

Retain one or both of first two paragraphs below if applicable.

F. Rake Drip Edges:  Install rake drip edge flashings over underlayment and fasten to roof deck.

G. Eave Drip Edges:  Install eave drip edge flashings below underlayment and fasten to roof sheathing.

H. Pipe Flashings:  Form flashing around pipe penetrations and asphalt shingles.  Fasten and seal to asphalt shingles as recommended by manufacturer.

3.4 ASPHALT SHINGLE INSTALLATION

A. General:  Install asphalt shingles according to manufacturer's written instructions, recommendations in ARMA's "Residential Asphalt Roofing Manual," and asphalt shingle recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip [with tabs removed] [at least 7 inches (175 mm) wide] with self-sealing strip face up at roof edge.

1. Extend asphalt shingles [1/2 inch (13 mm)] [3/4 inch (19 mm)] over fasciae at eaves and rakes.

2. Install starter strip along rake edge.

Retain one offset pattern option in first paragraph below for three-tab- and other multitab-strip asphalt shingles.  Diagonal installation is recommended by NRCA.  Confirm that offset pattern retained is approved by manufacturer for asphalt shingle specified.  Insert a particular offset pattern if required.

C. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck with [4-inch (100-mm)] [5-inch (125-mm)] [6-inch (150-mm)] [1/2-tab] [1/3-tab] [manufacturer's recommended] offset pattern at succeeding courses, maintaining uniform exposure.

Retain first paragraph below for laminated-strip and no-cutout-strip asphalt shingles.  Diagonal installation is recommended by NRCA.  Insert a particular offset pattern if required.

D. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform exposure.

Retain first paragraph below if manufacturer recommends racking method for specified asphalt shingles.

E. Install asphalt shingles by single-strip column or racking method, maintaining uniform exposure.  Install full-length first course followed by cut second course, repeating alternating pattern in succeeding courses.

The IBC and the IRC both state that asphalt shingles have the minimum number of fasteners required by manufacturer and comply with wind-resistance requirements based on Project location.  Basic fastening for most asphalt shingles requires four roofing nails; some asphalt shingles require five.  The IBC and the IRC both require special methods of fastening where roof slope exceeds 20:12 and for locations where the basic wind speed is equal to or greater than 110 mph (176 km/h).  Verify requirements of authorities having jurisdiction.

F. Fasten asphalt shingle strips with a minimum of  [six] roofing nails located according to manufacturer's written instructions.

Retain first subparagraph below for steep-sloped roofs.  Retain option if manufacturer requires more roofing nails than in paragraph above.

1. Where roof slope exceeds 20:12, seal asphalt shingles with asphalt roofing cement spots[ after fastening with additional roofing nails].

Retain first subparagraph below for low-sloped roofs.

2. Where roof slope is less than 4:12, seal asphalt shingles with asphalt roofing cement spots.

Retain subparagraph below if asphalt shingles are installed in cold weather and could be subject to high winds.  Factory-applied, self-sealing strips do not activate at lower temperatures.

3. When ambient temperature during installation is below [50 deg F (10 deg C)], seal asphalt shingles with asphalt roofing cement spots.

Retain first paragraph below if woven valleys are required.  They are generally limited to three-tab-strip shingles and some laminated-strip shingles.  Verify, with manufacturers, acceptance of valley treatment.

G. Woven Valleys:  Extend succeeding asphalt shingle courses from both sides of valley [12 inches (300 mm)] beyond center of valley, weaving intersecting shingle-strip courses over each other.  Use one-piece shingle strips without joints in valley.

1. Do not nail asphalt shingles within 6 inches (150 mm) of valley center.

Retain first paragraph below if closed-cut valleys are required.  They are the preferred form of valley treatment among roofing contractors for most types of multitab- and laminated-strip shingles.  Verify, with manufacturers, acceptance of valley treatment.

H. Closed-Cut Valleys:  Extend asphalt shingle strips from one side of valley [12 inches (300 mm)] beyond center of valley.  Use one-piece shingle strips without joints in valley.  Fasten with extra nail in upper end of shingle.  Install asphalt shingle courses from other side of valley and cut back to a straight line 2 inches (50 mm) short of valley centerline.  Trim upper concealed corners of cut-back shingle strips.

1. Do not nail asphalt shingles within 6 inches (150 mm) of valley center.

2. Set trimmed, concealed-corner asphalt shingles in a 3-inch- (75-mm-) wide bed of asphalt roofing cement.

Retain first paragraph below if open valleys are required.  Some manufacturers do not recommend open valleys, but they will accept them.  Verify, with manufacturers, acceptance of valley treatment.

I. Open Valleys:  Cut and fit asphalt shingles at open valleys, trimming upper concealed corners of shingle strips.  [Maintain uniform width of exposed open valley] [Widen exposed portion of open valley 1/8 inch in 12 inches (1:96)] from highest to lowest point.

1. Set valley edge of asphalt shingles in a 3-inch- (75-mm-) wide bed of asphalt roofing cement.

2. Do not nail asphalt shingles to metal open-valley flashings.

Retain first paragraph below for ridge vents.

J. Ridge Vents:  Install continuous ridge vents over asphalt shingles according to manufacturer's written instructions.  Fasten with roofing nails of sufficient length to penetrate sheathing.

K. Ridge[ and Hip] Cap Shingles:  Maintain same exposure of cap shingles as roofing shingle exposure.  Lap cap shingles at ridges to shed water away from direction of prevailing winds.  Fasten with roofing nails of sufficient length to penetrate sheathing.

Retain subparagraph below if retaining ridge vents.

1. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow.
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Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 4 -  GENERAL

4.1 SUMMARY

A. Section Includes:

Adjust list below to suit Project.

1. Built-up asphalt roofing.

2. Vapor retarder.

3. Roof insulation.

Retain first paragraph below if acoustical roof deck is required and if insulation will be installed in this Section.

B. Section includes the installation of insulation strips in ribs of acoustical roof deck.  Insulation strips are furnished under Division 05 Section "Steel Decking."

4.2 DEFINITIONS

A. Roofing Terminology:  See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and Waterproofing Manual" for definition of terms related to built-up roofing.

Retain paragraph below if using traditional roofing asphalt complying with ASTM D 312; delete if only SEBS-modified roofing asphalt complying with ASTM D 6152 is required.

B. Hot Roofing Asphalt:  Roofing asphalt heated to its equiviscous temperature, the temperature at which its viscosity is 125 centipoise for mop-applied roofing asphalt and 75 centipoise for mechanical spreader-applied roofing asphalt, within a range of plus or minus 25 deg F (14 deg C), measured at the mop cart or mechanical spreader immediately before application.

4.3 PERFORMANCE REQUIREMENTS

A. General Performance:  Installed built-up roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction.  Built-up roofing and base flashings shall remain watertight.

B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by built-up roofing manufacturer based on testing and field experience.

Retain first paragraph below if built-up roofing system is to be designed to withstand uplift pressure established by ASCE/SEI 7.  Revise design uplift pressures if local building code requirements are more stringent than ASCE/SEI 7.  Retain with "FM Approvals Listing" Paragraph below if both ASCE/SEI 7 and FM Approvals criteria apply.  Indicate dimensions of corners, perimeter, and field of roof on Drawings.

C. Roofing System Design:  Provide built-up roofing system that is identical to systems that have been successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated according to ASCE/SEI 7.

Retain first paragraph below if Project is FM Global insured or if FM Approvals requirements will set a minimum quality standard.  Coordinate requirements in FM Approvals classification with other requirements in this Section.  For further clarification, discuss with FM Approvals.

D. FM Approvals Listing:  Provide built-up roofing, base flashings, and component materials that comply with requirements in FM Approvals 4450 and FM Approvals 4470 as part of a built-up roofing system, and that are listed in FM Approvals' "RoofNav" for Class 1 or noncombustible construction, as applicable.  Identify materials with FM Approvals markings.

Retain one option in first subparagraph below based on windstorm classification of Project.  FM Global Loss Prevention Data Sheet 1-28 multiplies the actual field-of-roof uplift pressure by a factor of 2 to obtain the factored pressure, the number that establishes the minimum FM Approvals approval rating.  Verify availability of roofing systems that comply with these classifications.  Other options for classifications increase in increments of 15, e.g., Classes 1A-135, 1A-150, 1A-165, and higher.  "Class 1A" signifies complying with ASTM E 108, Class A fire performance for FM Approvals-approved Class 1 roof covers.  For areas having three or more hailstorms annually, FM Approvals recommends roofing systems SH (severe hail) rated instead of MH (moderate hail) rated.

1. Fire/Windstorm Classification:  [Class 1A-60] [Class 1A-75] [Class 1A-90] [Class 1A-105] [Class 1A-120].

2. Hail Resistance Rating:  [MH] [SH].

Retain one of three paragraphs below to specify "cool-roof" performance.  Verify availability of built-up roofing that complies before retaining.

Retain first paragraph below if required for LEED-NC Credit SS 7.2.  Requirement is minimum for roofs with slopes of 2:12 or less; revise if roofs with slopes steeper than 2:12 are used.

E. Energy Performance:  Provide roofing system with initial Solar Reflectance Index not less than 78 when calculated according to ASTM E 1980 based on testing identical products by a qualified testing agency.

Retain first paragraph below for roofs that must comply with the DOE's ENERGY STAR requirements.  The DOE's ENERGY STAR "Roof Products Qualified Product List" is available in PDF at www.energystar.gov.

F. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for low-slope roof products.

Usually retain paragraph below for roofs that must comply with California Energy Commission's CEC-Title 24.  Options are values required for low-slope roofs by prescriptive approach; revise if other values are required for building-envelope trade-off approach or whole-building performance approach.  A list of products tested according to CRRC-1 with their test values is available in PDF at www.coolroofs.org.

G. Energy Performance:  Provide roofing system with initial solar reflectance not less than 0.70 and emissivity not less than 0.75 when tested according to CRRC-1.

4.4 QUALITY ASSURANCE

Retain first paragraph below if required to comply with FM Approvals, UL, or another building code, or to comply with provisions of manufacturer's special warranty.  Consult manufacturer's literature because requirements vary.

A. Source Limitations:  Obtain components including [roof insulation] [fasteners] <Insert products> for built-up roofing [from same manufacturer as built-up roofing] [or] [approved by built-up roofing manufacturer].

Retain one of three options in first paragraph below based on fire classification of roof assembly and roof covering.  Delete paragraph if including exterior fire-test exposure in FM Approvals class designation in "Performance Requirements" Article.

B. Exterior Fire-Test Exposure:  ASTM E 108, [Class A] [Class B] [Class C]; for application and roof slopes indicated, as determined by testing identical built-up roofing materials by a qualified testing agency.  Materials shall be identified with appropriate markings of applicable testing agency.

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

C. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

Consider retaining first paragraph below if roofing installation is large and complicated.  A preliminary roofing conference would precede a preinstallation conference and focus on roof deck construction and planning activities of roofing Installer.

4.5 DELIVERY, STORAGE, AND HANDLING

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

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

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

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

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

4.6 PROJECT CONDITIONS

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

Verify available warranties and warranty periods.

PART 5 -  PRODUCTS

5.1 BASE-SHEET MATERIALS

Sheathing paper may be required as a slip sheet over wood-plank roof decks, usually under the base sheet.  Delete first paragraph below if no wood-plank roof decks or if not required by manufacturer's specifications.

A. Sheathing Paper:  Red-rosin type, minimum 3 lb/100 sq. ft. (0.16 kg/sq. m).

Select base sheet from paragraphs below if required by manufacturer's specifications.  Roof assembly identification matrices and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" require a base sheet.  Coated base sheets separate built-up roofing from deck; support and cushion built-up roofing from rough or irregular deck; and provide a strong first layer to the built-up roofing.  On nailable roof decks, base sheets may also provide a base layer to adhere rigid insulation.

Retain first paragraph below for SBS-modified, asphalt-coated, glass-fiber base sheet.  Retain ASTM D 4601, Type II option if required.

B. 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.

SBS-modified bituminous base sheets are available in different weights from different manufacturers.  Many products comfortably exceed minimum weight set by ASTM D 4601, Type II, which is 15.5 lb/100 sq. ft. (0.75 kg/sq. m).  Verify functional requirements with roofing manufacturers because there are no other product standards.

1. Weight:  [25 lb/100 sq. ft. (1.2 kg/sq. m)] [40 lb/100 sq. ft. (1.95 kg/sq. m)] [50 lb/100 sq. ft. (2.4 kg/sq. m)] [60 lb/100 sq. ft. (3.0 kg/sq. m)] [75 lb/100 sq. ft. (3.7 kg/sq. m)], minimum.

Retain first paragraph below for coated glass-fiber base sheet and select one of two options.  Type II is stronger and heavier than Type I.  Both may be classified by UL as "Class G-2" coated base sheets.

C. Base Sheet:  ASTM D 4601, Type  [I] [II], nonperforated, asphalt-impregnated and -coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.

Retain first paragraph below for coated, glass-fiber venting base sheet.  Venting base sheets may be used over insulating concrete decks or over existing roofing before reroofing.  Revise description if a proprietary, SBS-modified, asphalt-coated vented base sheet is required.  Review other options with roofing manufacturer and revise description to suit Project.

D. Base Sheet:  ASTM D 4897, Type II, venting, nonperforated, heavyweight, asphalt-impregnated and -coated, glass-fiber base sheet with coarse granular surfacing or embossed venting channels on bottom surface.

E. Base Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides.

5.2 ROOFING MEMBRANE PLIES

Select type of roofing membrane ply sheets from two options in first paragraph below.  Type VI ply sheet is stronger and a little heavier than Type IV and may be required to obtain long-term warranties.  Type IV ply sheet is usually considered easier to install.

A. Ply Sheet:  ASTM D 2178, Type  [IV] [VI], asphalt-impregnated, glass-fiber felt.

Retain paragraph below if using traditional granule-surfaced asphaltic cap sheet.  Manufacturers limit cap sheets to some western and southern regions of the U.S.  Cap sheets add another ply to roofing membrane ply count and are used in place of roof coatings or flood coating and aggregate surfacing.

B. Cap Sheet:  ASTM D 3909, asphalt-impregnated and -coated, glass-fiber cap sheet, with white coarse mineral-granule top surfacing and fine mineral surfacing on bottom surface.

5.3 BASE FLASHING SHEET MATERIALS

Retain one of first three paragraphs below if backer sheet is required behind exposed flashing sheet.  Coordinate selection with warranty duration.  Retain one of the second or third paragraphs if coated backer sheet is mechanically fastened over wood sheathed parapet; although coated glass-fiber backer sheet is typical, coated organic backer sheet in third paragraph is also offered by some manufacturers.

A. Backer Sheet:  ASTM D 2178, Type  [IV] [VI], asphalt-impregnated, glass-fiber felt.

B. Backer Sheet:  ASTM D 4601, Type  [I] [II], asphalt-impregnated and -coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.

C. Backer Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides.

Retain one of first two paragraphs below for SBS-modified asphalt flashing sheet.

D. Granule-Surfaced Flashing Sheet:  [ASTM D 6164, Grade G, Type I or II, polyester-reinforced] [ASTM D 6163, Grade G, Type I or II, glass-fiber-reinforced] [ASTM D 6162, Grade G, Type I or II, composite polyester-reinforced and glass-fiber-reinforced], SBS-modified asphalt sheet; granular surfaced; suitable for application method specified, and as follows:

1. Granule Color:  [White] [Gray] [Tan].

Metal-foil-surfaced flashing sheet is produced by several manufacturers for torch and, in some cases, hot-mopped application.

E. Metal-Foil-Surfaced Flashing Sheet:  ASTM D 6298, glass-fiber-reinforced, SBS-modified asphalt sheet; metal-foil surfaced; suitable for application method specified, and as follows:

1. Foil Surfacing:  [Aluminum] [Copper] [Stainless steel] [Aluminum, fluoropolymer coated finish, of color and gloss selected by Architect from manufacturer's full range].

Retain one of first two paragraphs below for APP-modified asphalt flashing sheet.

F. Smooth-Surfaced Flashing Sheet:  [ASTM D 6222, Grade S, Type I or II, polyester-reinforced] [ASTM D 6223, Grade S, Type I or II, composite polyester-reinforced and glass-fiber-reinforced], APP-modified asphalt sheet; smooth surfaced; suitable for application method specified.

G. Granule-Surfaced Flashing Sheet:  [ASTM D 6222, Grade G, Type I or II, polyester-reinforced] [ASTM D 6223, Grade G, Type I or II, composite polyester-reinforced and glass-fiber-reinforced], APP-modified asphalt sheet; granular surfaced; suitable for application method specified, and as follows:

1. Granule Color:  [White] [Gray] [Tan].

Retain paragraph below if glass-fiber fabric is required at upper flashing terminations.

H. Glass-Fiber Fabric:  Woven glass-fiber cloth, treated with asphalt, complying with ASTM D 1668, Type I.

5.4 ASPHALT MATERIALS

Retain first paragraph below if priming concrete roof deck.

A. Asphalt Primer:  ASTM D 41.

Retain one of three options in first paragraph below for traditional roofing asphalt.  See roofing manufacturer's written instructions for requirements.  "Steep" asphalt (Type III) and "extra steep" asphalt (Type IV) predominate.

B. Roofing Asphalt:  ASTM D 312, Type  [III] as recommended by built-up roofing manufacturer for application].

Retain paragraph below for SEBS-modified roofing asphalt.

C. Roofing Asphalt:  ASTM D 6152, SEBS modified.

5.5 AUXILIARY BUILT-UP ROOFING MATERIALS

A. General:  Auxiliary materials recommended by roofing manufacturer for intended use and compatible with built-up roofing.

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

Retain subparagraph below if low-emitting materials are required for LEED-NC Credit EQ 4.1.

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

a. Plastic Foam Adhesives:  50 g/L.

b. Gypsum Board and Panel Adhesives:  50 g/L.

c. Multipurpose Construction Adhesives:  70 g/L.

d. Fiberglass Adhesives:  80 g/L.

e. Contact Adhesives:  80 g/L.

f. Other Adhesives:  250 g/L.

g. Nonmembrane Roof Sealants:  300 g/L.

h. Sealant Primers for Nonporous Substrates:  250 g/L.

i. Sealant Primers for Porous Substrates:  775 g/L.

Retain first paragraph below if adhering base flashing in cold-applied adhesives.

B. Cold-Applied Adhesive:  Roofing manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with built-up base flashings.

Retain first paragraph below if asphalt roofing cement is used to adhere flashings or integral metal sheet flashings and is acceptable to roofing manufacturer.

C. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required by roofing manufacturer for application.

Retain first paragraph below if sealant is needed for moving joints in sheet metal accessories or for certain locations where asphalt roofing cement may be inadequate or undesirable.

D. Mastic Sealant:  Polyisobutylene, plain or modified bitumen, nonhardening, nonmigrating, nonskinning, and nondrying.

E. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening built-up roofing components to substrate, tested by manufacturer for required pullout strength, and acceptable to roofing manufacturer.

F. Metal Flashing Sheet:  Metal flashing sheet is specified in Division 07 Section "Sheet Metal Flashing and Trim."

Retain first paragraph below for aggregate surfacing.  Select one of two options for type of aggregate.

G. Aggregate Surfacing:  ASTM D 1863, No. 6 or No. 67, clean, dry, opaque, [water-worn gravel or crushed stone, free of sharp edges] [crushed slag, free of sharp edges].

H. Miscellaneous Accessories:  Provide miscellaneous accessories recommended by built-up roofing manufacturer.

5.6 SUBSTRATE BOARDS

Retain one or more of first four paragraphs below if required or delete this article.  Substrate boards may serve as building-code-required thermal barriers, separating foam insulation from steel or wood deck.  They may also be used over steel deck as part of fire-resistance-rated roofing or to provide a smooth substrate for a vapor retarder.  Verify suitability for application.  Roofing manufacturers do not recognize substrate boards to be part of roofing.

A. Substrate Board:  ASTM C 1396/C 1396M, Type X gypsum board, 5/8 inch (16 mm) thick.

B. Substrate Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, [1/4 inch (6 mm)] [1/2 inch (13 mm)] [Type X, 5/8 inch (16 mm)] thick[, factory primed].

See Editing Instruction No. 1 in the Evaluations in Division 07 Section "Built-up Bituminous Roofing" for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

C. Substrate Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum substrate, [1/4 inch (6 mm)] [3/8 inch (10 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.

See Editing Instruction No. 1 in the Evaluations in Division 07 Section "Built-up Bituminous Roofing" for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

D. Substrate Board:  ASTM C 728, perlite board, [3/4 inch (19 mm)] [1 inch (25 mm)] thick, seal coated.

Retain paragraph below with substrate board(s) retained in paragraphs above.

E. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening substrate board to roof deck.

5.7 VAPOR RETARDER

Retain this article if a vapor retarder is required.  Review compatibility of vapor retarder with other built-up roofing materials.  A substrate board or layer of insulation will be needed because vapor retarders cannot be placed directly over a steel deck.  Retitle article "Air Retarder" or "Vapor/Air Retarder" depending on function of retarder.

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

Retain one of two subparagraphs below.

1. Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.

2. Adhesive:  Manufacturer's standard lap adhesive, FM Approvals approved for vapor-retarder application.

Product in first paragraph below describes Fortifiber Building Systems Group "Vaporstop 398" (www.fortifiber.com); revise description to suit another product if required.

B. Laminated Sheet:  Kraft paper/polyethylene laminate, two layers, reinforced with woven fiberglass yarn, laminated and edge reinforced, with maximum permeance rating of 0.50 perm (29 ng/Pa x s x sq. m)[ and with manufacturer's standard adhesive].

Retain one of first two paragraphs below for self-adhering sheet vapor retarder.  Retain first if rubberized asphalt adhesive is required and second if butyl rubber adhesive is required.  Butyl rubber adhesive might be used in hot desert or high-altitude climates.

C. Self-Adhering Sheet Vapor Retarder:  ASTM D 1970, minimum of 40-mil- (1.0-mm-) thick, polyethylene film laminated to layer of rubberized asphalt adhesive; maximum permeance rating of 0.1 perm (6 ng/Pa x s x sq. m); cold-applied, with slip-resisting surface and release paper backing.  Provide primer when recommended by vapor-retarder manufacturer.

D. Self-Adhering Sheet Vapor Retarder:  30- to 40-mil- (0.76- to 1.0-mm-) thick, polyethylene film laminated to layer of butyl rubber adhesive; maximum permeance rating of 0.1 perm (6 ng/Pa x s x sq. m); cold-applied, with slip-resisting surface and release paper backing.  Provide primer when recommended by vapor-retarder manufacturer.

E. Glass-Fiber Felts:  ASTM D 2178, Type IV, asphalt impregnated.

5.8 ROOF INSULATION

If retaining more than one insulation material in this article, show location of each on Drawings or indicate where each layer is used in roofing.  If allowing Contractor to select more than one insulation material, limit options to insulations that will comply with Project requirements and limitations.  Coordinate insulation selection and thicknesses indicated on Drawings with adjoining construction as well as HVAC design and energy program.

Roofing manufacturers may require use of their own insulations or limit approvals to some insulation manufacturers.  Retain second option in first paragraph below if FM Approvals approval is required.

A. General:  Preformed roof insulation boards manufactured[ or approved] by roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated[ and that produce FM Approvals-approved roof insulation].

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type  [IV, 1.6-lb/cu. ft. (26-kg/cu. m)] [X, 1.3-lb/cu. ft. (21-kg/cu. m)] minimum density, square edged.

Retain first paragraph below for noncomposite, unfaced, molded-polystyrene board insulation.  Retain one of three options for density of insulation.  Higher-density insulation offers improved compressive resistance, greater resistance to crushing under construction loads, better ability to span steel deck flutes, and more rigid substrate.  However, costs increase as density increases.

C. Molded-Polystyrene Board Insulation:  ASTM C 578 Type  [II, 1.35-lb/cu. ft. (22-kg/cu. m)] [VIII, 1.15-lb/cu. ft. (18-kg/cu. m)] [IX, 1.8-lb/cu. ft. (29-kg/cu. m)] minimum density.

Retain first paragraph below for composite molded-polystyrene board insulation.

D. Composite Molded-Polystyrene Board Insulation:  ASTM C 578, [Type II, 1.35-lb/cu. ft. (22-kg/cu. m)] [Type VIII, 1.15-lb/cu. ft. (18-kg/cu. m)] [Type IX, 1.8-lb/cu. ft. (29-kg/cu. m)] minimum density, with factory-applied facings, as follows:

Retain one of two subparagraphs below, or revise to another board facer if required.  Verify availability with manufacturers.  If a field-installed cover board is required, see "Insulation Accessories" Article for options.

1. Facer:  ASTM C 208, Type II, Grade 2, cellulosic-fiber insulation board, asphalt coated, 1/2 inch (13 mm) thick.

2. Facer:  DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

Retain first paragraph below for polyisocyanurate board insulation with felt or glass-fiber mat facers.  Retain one of two options; second has higher compressive strength.  Revise to Type I, Class 1 if aluminum-foil-faced insulation is required.  Verify availability of options with insulation manufacturers.  Retain first paragraph below with second paragraph if combining composite and noncomposite polyisocyanurate board insulation in two or more layers.

E. Polyisocyanurate Board Insulation:  ASTM C 1289, [Type II, Class 1, Grade 2] [Type II, Class I, Grade 3], felt or glass-fiber mat facer on both major surfaces.

Retain first paragraph below for composite polyisocyanurate board insulation faced with factory-applied facing board on one surface and felt or glass-fiber mat facer on the other.  Verify availability of facing board types and thicknesses with composite insulation manufacturers.

F. Composite Polyisocyanurate Board Insulation:  ASTM C 1289, with factory-applied facing board on one major surface as indicated below by type, and felt or glass-fiber mat facer on the other surface.

1. Type IV, cellulosic-fiber-insulating-board facer, Grade 2, 1/2 inch (13 mm) thick.

2. Type V, OSB facer, 7/16 inch (11 mm) thick.

3. Type VII, glass mat faced gypsum board facer, 1/4 inch (6 mm) thick.

Retain first paragraph below for perlite board insulation.

G. Perlite Board Insulation:  ASTM C 728, rigid, mineral-aggregate thermal insulation board composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top surface seal coated.

Retain first paragraph below for cellulosic-fiber board insulation.

H. Cellulosic-Fiber Board Insulation:  ASTM C 208, Type II, Grade 2, fibrous-felted, rigid insulation boards of wood fiber or other cellulosic-fiber and water-resistant binders, asphalt impregnated, chemically treated for deterioration.

Cellular-glass board insulation dimensions are 24 by 48 inches (600 by 1219 mm).

I. Cellular-Glass Board Insulation:  ASTM C 552, Type IV, rigid, cellular-glass thermal board insulation faced with manufacturer's standard kraft-paper sheets.

Retain first paragraph below if tapered insulation is required.  Most commonly used insulations are available in tapered form; verify with manufacturers.  With some exceptions, codes require roof slopes to be not less than 1/4 inch per 12 inches (1:48).  Insulation is manufactured with tapers ranging from 1/8 to 1/2 inch per 12 inches (1:96 to 1:24).

J. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of [1/4 inch per 12 inches (1:48)] unless otherwise indicated.

Retain paragraph below with or without "Tapered Insulation" Paragraph above.

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

5.9 INSULATION ACCESSORIES

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

Retain first paragraph below if insulation requires mechanical fastening.

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

Retain one of first three paragraphs below for insulation adhesive to adhere insulation to roof deck and to insulation.

C. Modified Asphaltic Insulation Adhesive:  Insulation manufacturer's recommended modified asphaltic, asbestos-free, cold-applied adhesive formulated to attach roof insulation to substrate or to another insulation layer.

D. Bead-Applied Insulation Adhesive:  Insulation manufacturer's recommended bead-applied, low-rise, one- or multicomponent urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.

E. Full-Spread Applied Insulation Adhesive:  Insulation manufacturer's recommended spray-applied, low-rise, two-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.

Retain one of two "Insulation Cant Strips" paragraphs below; delete both if using wood cants specified in Division 06 Section "Rough Carpentry" or "Miscellaneous Rough Carpentry."

F. Insulation Cant Strips:  ASTM C 728, perlite insulation board.

G. Insulation Cant Strips:  ASTM C 208, Type II, Grade 1, cellulosic-fiber insulation board.

Retain first paragraph below if wood nailer strips are required.  Wood nailer strips are used to prevent insulation slippage and to backnail built-up roofing on sloping roof decks.  Revise to add material requirements for wood nailer strips here if preferred.

H. Wood Nailer Strips:  Comply with requirements in Division 06 Section "[Rough Carpentry] [Miscellaneous Rough Carpentry]."

Retain one of first two paragraphs below.  Use at roof perimeter if no parapet or vertical wall exists.

I. Tapered Edge Strips:  ASTM C 728, perlite insulation board.

J. Tapered Edge Strips:  ASTM C 208, Type II, Grade 1, cellulosic-fiber insulation board.

Retain one of first four paragraphs below if required.  Cover or overlay boards are usually needed over noncomposite foam insulation.

K. Cover Board:  ASTM C 208, Type II, Grade 2, cellulosic-fiber insulation board, 1/2 inch (13 mm) thick.

L. Cover Board:  DOC PS 2, Exposure 1, OSB, 7/16 inch (11 mm) thick.

M. Cover Board:  ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum substrate, [1/4 inch (6 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick[, factory primed].

See Editing Instruction No. 1 in the Evaluations in Division 07 Section "Built-up Bituminous Roofing" for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

N. Cover Board:  ASTM C 1278/C 1278M, cellulosic-fiber-reinforced, water-resistant gypsum substrate, [1/4 inch (6 mm)] [3/8 inch (10 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.

See Editing Instruction No. 1 in the Evaluations in Division 07 Section "Built-up Bituminous Roofing" for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

O. Substrate Joint Tape:  6- or 8-inch- (150- or 200-mm-) wide, coated, glass fiber.

5.10 COATING MATERIALS

Retain this article if roof coatings are required over built-up roofing or base flashing.  Coatings protect against ultraviolet exposure and degradation and may be required to achieve fire rating or "cool roof" rating.  Recoating may be required at five- to seven-year intervals depending on severity of exposure.

Asphalt-emulsion coatings in first two paragraphs below may be finish coatings or may be a base coat for an aluminum-pigmented finish coating.  ASTM D 1227 applies to asphalt emulsions for use as protective coatings over roofing with minimum roof slope of 1/2 inch per 12 inches (1:24).  Revise description to SBS- or SEBS-modified asphalt emulsions if required.

A. Roof Coating:  ASTM D 1227, Type II Class  [1, mineral-colloid-emulsified, fibered] [2, chemically emulsified, filled or fibered] asphalt emulsion, asbestos free.

B. Roof Coating:  ASTM D 1227, Type III, Class  [1, mineral-colloid-emulsified] [2, chemically emulsified] asphalt emulsion, nonfibered.

Select one of two paragraphs below to add reflective surface coating to roofing membrane.  White acrylic emulsion roof coatings typically have much higher solar reflectance and infrared emittance than aluminum-pigmented coatings.

C. Roof Coating:  ASTM D 2824, Type  [I, nonfibered] [III, fibered, asbestos-free] aluminum-pigmented asphaltic coating.

Retain paragraph below for acrylic emulsion roof coating.

D. Roof Coating:  Acrylic elastomer emulsion coating, formulated for use on bituminous roof surfaces and complying with [ASTM D 6083.] [the following:]

First five subparagraphs below are based on California Energy Commission's CEC-Title 24 requirements for liquid applied roof coatings.

1. Initial Percent Elongation (Break):  Not less than 60 percent at 0 deg F (-18 deg C) and 200 percent at 73 deg F (23 deg C) when tested according to ASTM D 2370.

2. Initial Tensile Strength (Maximum Stress):  Not less than 100 psi (1.38 MPa) at 73 deg F (23 deg C) and 200 psi (2.76 MPa) at 0 deg F (-18 deg C) when tested according to ASTM D 2370.

3. Final Percent Elongation (Break) after Accelerated Weathering 1000 hrs.:  Not less than 40 percent at 0 deg F (-18 deg C) and 100 percent at 73 deg F (23 deg C) when tested according to ASTM D 2370.

4. Permeance:  Not more than 50 perms when measured according to ASTM D 1653.

5. Accelerated Weathering 1000 hrs.:  No cracking or checking when tested according to ASTM D 4798.

Retain first option in subparagraph below if "cool roof" is required.

6. Color:  [White] [Gray] [Buff].

PART 6 -  EXECUTION

6.1 EXAMINATION

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

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof drain bodies are securely clamped in place.

Wood cants, blocking, curbs, and nailers are required at edges of roof penetrations, area dividers, and terminations.  Wood nailers are not required on lightweight insulating concrete decks or on noninsulated, nailable decks.

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

Retain first subparagraph below for steel roof deck.

3. Verify that surface plane flatness and fastening of steel roof deck complies with requirements in Division 05 Section "Steel Decking."

Delete first subparagraph below if no wood or plywood decks.

4. Verify that deck is securely fastened with no projecting fasteners and with no adjacent units in excess of 1/16 inch (1.6 mm) out of plane relative to adjoining deck.

Retain or revise subparagraphs below for concrete roof decks.

5. Verify that minimum concrete drying period recommended by roofing manufacturer has passed.

6. Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt 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 test sample foams or can be easily and cleanly stripped after cooling.

7. Verify that concrete curing compounds that will impair adhesion of roofing components to roof deck have been removed.

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

6.2 PREPARATION

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

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

Retain first paragraph below if priming concrete deck before installing overlying roofing components in hot roofing asphalt.

C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m) and allow primer to dry.

Retain paragraph below if acoustical roof deck rib insulation, shaped to fit into topside ribs of acoustical roof deck, is installed in this Section.

D. Install insulation strips in ribs of acoustical roof decks according to acoustical roof deck manufacturer's written instructions.

6.3 SUBSTRATE BOARD INSTALLATION

A. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows.  Tightly butt substrate boards together.

Retain one of two subparagraphs below if mechanical fastening of thermal barrier is required.

1. Fasten substrate board to top flanges of steel deck according to recommendations in FM Approvals' "RoofNav" and FM Global Loss Prevention Data Sheet 1-29 for specified Windstorm Resistance Classification.

2. Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof according to built-up roofing manufacturer's written instructions.

6.4 VAPOR-RETARDER INSTALLATION

Retain selected vapor-retarder material in this article.  Retitle article "Air Barrier Installation" if that is primary function; revise installation requirements if necessary.

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

Retain one of two options in subparagraph below.

1. Continuously seal side and end laps with [tape] [adhesive].

B. Laminate Sheet:  Install laminate-sheet vapor retarder in a single layer over area to receive vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively.  Bond vapor retarder to substrate as follows:

Retain one of two subparagraphs below.

1. Apply adhesive at rate recommended by vapor-retarder manufacturer.  Seal laps with adhesive.

2. Apply ribbons of hot roofing asphalt at spacing, temperature, and rate recommended by vapor-retarder manufacturer.  Seal laps with hot roofing asphalt.

C. Self-Adhering Sheet Vapor Retarder:  Prime substrate if required by manufacturer.  Install self-adhering sheet vapor retarder over area to receive vapor retarder, side and end lapping each sheet a minimum of 3-1/2 inches (90 mm) and 6 inches (150 mm), respectively.  Seal laps by rolling.

D. Built-up Vapor Retarder:  Install two glass-fiber felt plies lapping each felt 19 inches (483 mm) over preceding felt.  Embed each felt in a solid mopping of hot roofing asphalt.  Glaze-coat completed surface with hot roofing asphalt.  Apply hot roofing asphalt within plus or minus 25 deg F (14 deg C) of equiviscous temperature.

Always retain paragraph below.  To function effectively, vapor retarders or air barriers must prevent air movement into built-up roofing.

E. Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into built-up roofing.

6.5 INSULATION INSTALLATION

A. Comply with built-up roofing manufacturer's written instructions for installing roof insulation.

Retain first paragraph below if mechanically fastening base sheet to substrate before adhering first layer of insulation.

B. Install one lapped base sheet course and mechanically fasten to substrate according to built-up roofing manufacturer's written instructions.

Roofing manufacturers require nailer strips for insulation-covered roof decks with slopes greater than 1 inch per 12 inches (1:12).  Verify roofing manufacturer's backnailing requirements for reducing nailer-strip spacing as roof slope increases.  Unless manufacturer's written instructions contain more stringent requirements, NRCA recommends spacing nailers approximately 16 feet (4.88 m) apart for slopes up to 3 inches per 12 inches (3:12) and 48 inches (1220 mm) apart for greater slopes.  Delete nailer strips on lightweight insulating concrete decks or other noninsulated nailable decks.

C. Nailer Strips:  Mechanically fasten 4-inch nominal- (89-mm actual-) width wood nailer strips of same thickness as insulation perpendicular to sloped roof deck at the following spacing:

1. [16 feet (4.88 m)] apart for roof slopes greater than 1 inch per 12 inches (1:12) but less than 3 inches per 12 inches (3:12).

2. [48 inches (1220 mm)] apart for roof slopes greater 3 inches per 12 inches (3:12).

Insulation cant strips may be mechanically fastened or set in hot asphalt depending on substrate and roofing manufacturer's written instructions.

D. Insulation Cant Strips:  Install and secure preformed 45-degree insulation cant strips at junctures of built-up roofing with vertical surfaces or angle changes greater than 45 degrees.

Retain first paragraph below if tapered insulation is required.

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

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

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

Insulation manufacturers usually recommend thickness in first paragraph below as maximum thickness of single insulation layer.

G. 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.

Retain subparagraph below when a composite top layer is required over one or more layers of noncomposite molded polystyrene or polyisocyanurate board insulation.

1. Where installing composite and noncomposite board insulation in two or more layers, install noncomposite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.

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

I. Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.

Retain first paragraph below if adhering each layer of insulation.

J. Adhered Insulation:  Install each layer of insulation and adhere to substrate as follows:

Retain first two subparagraphs below for hot-asphalt application.

1. Prime surface of concrete deck with asphalt primer at rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m) and allow primer to dry.

2. Set each layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F (14 deg C) of equiviscous temperature.

Retain one of two subparagraphs below for cold-adhesive application.

3. Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.

4. Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

Retain first paragraph below if mechanically fastening each insulation layer.

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

Retain first subparagraph below if Project is FM Global insured or if FM Approvals requirements are proposed as a performance standard.  Retain second subparagraph if number of fasteners will be based on ASCE/SEI 7's uplift pressure.  Coordinate with "Performance Requirements" Article.  Fastener numbers will increase at corners and perimeter over number required for field of roof.

1. Fasten insulation according to requirements in FM Approvals' "RoofNav" for specified Windstorm Resistance Classification.

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

Retain first paragraph below if mechanically fastening the first layer of insulation and adhering the remaining layers.  This is the most common application method.

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

Retain first subparagraph below if Project is FM Global insured or if FM Approvals requirements are proposed as a performance standard.  Retain second subparagraph if fastening is calculated from ASCE/SEI 7's uplift pressure.  Coordinate with "Performance Requirements" Article.  Fastener numbers will increase at corners and perimeter over number required for field of roof.

1. Fasten first layer of insulation according to requirements in FM Approvals' "RoofNav" for specified Windstorm Resistance Classification.

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

Retain one of three subparagraphs below.  Retain first subparagraph for hot-asphalt application or retain second or third subparagraphs for cold-adhesive application.

3. Set each subsequent layer of insulation in a solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F (14 deg C) of equiviscous temperature.

4. Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.

5. Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.

Retain paragraph below if cover boards will be field installed over roof insulation and immediately below built-up roofing.  Joint taping protects molded- or extruded-polystyrene insulation against damage from hot roofing asphalt and minimizes offsets at joints between adjacent cover boards.

M. 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[ and fasten to roof deck].  Tape joints if required by roofing manufacturer.

Retain one of first two subparagraphs below if fastening rather than adhering cover boards.

1. Fasten cover boards according to requirements in FM Approvals' "RoofNav" for specified Windstorm Resistance Classification.

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

3. Apply hot roofing asphalt to underside and immediately bond cover board to substrate.

6.6 BUILT-UP ROOFING INSTALLATION, GENERAL

Retain one of first two paragraphs below.

Retain first paragraph below if referencing NRCA's roof assembly identification matrix system.  See Evaluations in Division 07 Section "Built-up Bituminous Roofing" for more information.

A. Install roofing membrane according to roofing manufacturer's written instructions and applicable recommendations of ARMA/NRCA's " Quality Control Guidelines for the Application of Built-up Roofing."

Number of plies in designation in subparagraph below includes base sheet and cap sheet, if any.

1. Install roofing system BU- [4] -[N] [I] [C]-A-[A] [S] [M], according to roof assembly identification matrix and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" and requirements in this Section.

Retain first paragraph below to specify built-up roofing that exceeds requirements of NRCA's roof assemblies.

B. Install roofing membrane according to roofing manufacturer's written instructions and applicable recommendations of ARMA/NRCA's "Quality Control Guidelines for the Application of Built-up Roofing" and as follows:

1. Deck Type:  [N (nailable)] [I (insulated)] [C (concrete or nonnailable)].

Delete first subparagraph below if not required.  NRCA's built-up roof assemblies require a base sheet except for those assemblies over cover board or over a second layer of insulation.

2. Base Sheet:  [1] [1, installed over sheathing paper].

3. Number of Ply Sheets:  [4].

4. Surfacing Type: [M (mineral-granule-surfaced cap sheet)].

Delete subparagraph below if not required.

5. Mineral-granule-surfaced cap sheet is in addition to number of ply sheets specified.

Delete first paragraph below if not applicable.

C. Start installation of built-up roofing in presence of manufacturer's technical personnel.

Retain first paragraph below if roof slope exceeds minimum permitted by roofing manufacturer.  Revise minimum roof slope to suit application.

D. Where roof slope exceeds [1/2 inch per 12 inches (1:24)] [3/4 inch per 12 inches (1:18)], install built-up roofing sheets parallel with slope.

Retain first option in subparagraph below for backnailing to nailer strips for insulated and nonnailable decks.  Retain second option for backnailing directly to nailable substrate.

1. Backnail built-up roofing sheets to [nailer strips] [substrate] according to roofing manufacturer's written instructions.

E. Cooperate with testing agencies engaged or required to perform services for installing roofing.

F. Coordinate installation of roofing so insulation and other components of built-up roofing not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.

1. Provide tie-offs at end of each day's work to cover exposed built-up roofing sheets and insulation with a course of coated felt set in roofing cement or hot roofing asphalt with joints and edges sealed.

2. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing.

3. Remove and discard temporary seals before beginning work on adjoining roofing.

Retain one of first two paragraphs below.  Retain first for traditional roofing asphalt complying with ASTM D 312; retain second for SEBS-modified roofing asphalt.  Heating and application requirements may differ among roofing manufacturers.

G. Asphalt Heating:  Do not raise roofing asphalt temperature above equiviscous temperature range more than one hour before time of application.  Do not exceed roofing asphalt manufacturer's recommended temperature limits during roofing asphalt heating.  Do not heat roofing asphalt within 25 deg F (14 deg C) of flash point.  Discard roofing asphalt maintained at a temperature exceeding finished blowing temperature for more than 4 hours.

H. Asphalt Heating:  Heat and apply SEBS-modified roofing asphalt according to roofing manufacturer's written instructions.

I. Substrate-Joint Penetrations:  Prevent roofing asphalt and adhesives from penetrating substrate joints, entering building, or damaging built-up roofing components or adjacent building construction.

6.7 ROOFING MEMBRANE INSTALLATION

Retain first paragraph below if sheathing paper is required over wood decks by built-up roofing manufacturer.  Base sheet placed under roof insulation is specified in "Insulation Installation" Article.

A. Loosely lay one course of sheathing paper, lapping edges and ends a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively.

B. Install lapped base sheet course, extending sheet over and terminating beyond cants.  Attach base sheet as follows:

Retain appropriate installation method in subparagraphs below.  Usually retain first for nailable substrate and third for nonnailable or insulated substrates.  Mechanically fasten or spot- or strip-mop vented base sheets because they vent laterally.

1. Mechanically fasten to substrate.

2. Spot- or strip-mop to substrate with hot roofing asphalt.

3. Adhere to substrate in a [solid mopping of hot roofing asphalt].

Ply sheets may be applied directly to nonnailable deck, base sheet, or insulation.  Select number of ply sheets from options in first paragraph below.

C. Install  [four] ply sheets starting at low point of roofing.  Align ply sheets without stretching.  Shingle side laps of ply sheets uniformly to achieve required number of plies throughout thickness of roofing membrane.  Shingle in direction to shed water.  Extend ply sheets over and terminate beyond cants.

1. Embed each ply sheet in a solid mopping of hot roofing asphalt applied at rate required by roofing manufacturer, to form a uniform membrane without ply sheets touching.

Retain first paragraph below if surfacing roofing membrane with mineral-granule-surfaced cap sheet.  Cap sheet usually counts as an additional ply in built-up roofing membrane ply count.

D. Cap Sheet:  Install lapped granulated cap sheet starting at low point of roofing.  Offset laps from laps of preceding ply sheets and align cap sheet without stretching.  Lap in direction to shed water.  Extend cap sheet over and terminate beyond cants.

1. Embed cap sheet in a solid mopping of hot roofing asphalt applied at rate required by built-up roofing manufacturer.

Retain first paragraph below if surfacing roofing membrane with aggregate.

E. Aggregate Surfacing:  Promptly after installing and testing roofing membrane, base flashing, and stripping, flood-coat roof surface with 60 lb/100 sq. ft. (3.0 kg/sq. m) of hot roofing asphalt.  While flood coat is hot and fluid, cast the following average weight of aggregate in a uniform course:

Aggregate weight in first option in first subparagraph below is for gravel or crushed stone; second is for slag.  Coordinate with aggregate selected.

1. Aggregate Weight:  [400 lb/100 sq. ft. (20 kg/sq. m)] [300 lb/100 sq. ft. (15 kg/sq. m)].

An interim glaze coat may be permitted if flood coating for aggregate surfacing is delayed.

2. If aggregate surfacing is delayed, promptly apply glaze coat of hot roofing asphalt at a rate of 10 lb/100 sq. ft. (0.5 kg/sq. m).

Retain first paragraph below if surfacing smooth roofing membrane with a roof coating.

F. Glaze-coat roofing membrane surface with hot roofing asphalt applied at a rate of 10 to 15 lb/100 sq. ft. (0.5 to 0.75 kg/sq. m).

6.8 FLASHING AND STRIPPING INSTALLATION

A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations through roof, and secure to substrates according to built-up roofing manufacturer's written instructions and as follows:

Smooth surfaces of masonry and concrete walls and parapets usually require priming before applying hot asphalt or cold adhesive.

1. Prime substrates with asphalt primer if required by built-up roofing manufacturer.

Retain one of first two subparagraphs below if a single backer sheet is required behind flashing sheet.  Retain first for backer sheets mechanically fastened to wood-surfaced walls or parapets and second for adhered backer sheets.

2. Backer Sheet Application:  Mechanically fasten backer sheet to walls or parapets.  Adhere backer sheet over built-up roofing at cants in [a solid mopping of hot roofing asphalt] [cold-applied adhesive].

3. Backer Sheet Application:  Adhere backer sheet to substrate in [a solid mopping of hot roofing asphalt] [cold-applied adhesive].

Retain one of four subparagraphs below or revise to suit Project.

4. Flashing Sheet Application:  Adhere flashing sheet to substrate in a solid mopping of hot roofing asphalt applied at not less than 425 deg F (218 deg C).  Apply hot roofing asphalt to back of flashing sheet if recommended by roofing manufacturer.

5. Flashing Sheet Application:  Adhere flashing sheet to substrate in cold-applied adhesive at rate required by roofing manufacturer.

6. Flashing Sheet Application:  Adhere flashing sheet to substrate in asphalt roofing cement at rate required by roofing manufacturer.

7. Flashing Sheet Application:  Torch apply flashing sheet to substrate.

Revise dimensions in first paragraph below if required.  Verify minimum and maximum height limits with manufacturers if necessary.  NRCA recommends a minimum base-flashing height of 8 inches (200 mm) and a maximum of 24 inches (600 mm).

B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above built-up roofing and 4 inches (100 mm) onto field of built-up roofing.

C. Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.

Delete subparagraph below if temporarily sealing upper termination of flashings awaiting counterflashing.  Retain option if specifying termination seal.

1. Seal top termination of base flashing[ with a strip of glass-fiber fabric set in asphalt roofing cement].

D. Install stripping, according to roofing manufacturer's written instructions, where metal flanges and edgings are set on built-up roofing.

Retain one of three subparagraphs below.

1. Flashing-Sheet Stripping:  Install flashing-sheet stripping in a continuous coating of asphalt roofing cement or in a solid mopping of hot roofing asphalt applied at not less than 425 deg F (218 deg C), and extend onto roofing membrane.

2. Flashing-Sheet Stripping:  Install flashing-sheet stripping by heat welding and extend onto roofing membrane.

3. Built-up Stripping:  Install stripping of not less than two roofing membrane ply sheets, setting each ply in a continuous coating of asphalt roofing cement or in a solid mopping of hot roofing asphalt, and extend onto roofing membrane 4 inches (100 mm) and 6 inches (150 mm), respectively.

Delete paragraph below if no interior roof drains.  NRCA recommends flashing size below while some roofing manufacturers permit 27-inch- (685-mm-) square units.

E. Roof Drains:  Set [30-by-30-inch (760-by-760-mm)] metal flashing in bed of asphalt roofing cement on completed built-up roofing.  Cover metal flashing with built-up roofing cap-sheet stripping and extend a minimum of [4 inches (100 mm)] [6 inches (150 mm)] beyond edge of metal flashing onto field of built-up roofing.  Clamp built-up roofing, metal flashing, and stripping into roof-drain clamping ring.

1. Install stripping according to roofing manufacturer's written instructions.

6.9 COATING INSTALLATION

Retain this article if roof coating is required.  Retain last option in paragraph below if coating is required to comply with California Energy Commission's CEC-Title 24.

A. Apply coating to [built-up roofing] [and] [base flashings] according to manufacturer's written instructions, by spray, roller, or other suitable application method[ to provide a dry film thickness of not less than 20 mils (0.5 mm)].

6.10 WALKWAY INSTALLATION

Retain one of three paragraphs below if walkways are required.

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.

Retain subparagraph below if applicable.

1. Set walkway pads in additional pour coat of hot roofing asphalt after sweeping away loose aggregate surfacing.

Retain first paragraph below if walkway cap sheet strips are required.

B. Walkway Cap Sheet Strips:  Install walkway cap sheet strips, approximately 36 inches (900 mm) wide and in lengths not exceeding 10 feet (3 m), leaving a space of 6 inches (150 mm) between strips, over built-up roofing.  Adhere in hot roofing asphalt.

Retain paragraph below for concrete walkway roof pavers installed directly on roofing membrane.  Revise spacing of pavers if required.

C. Roof-Paver Walkways:  Install walkway roof pavers according to roofing manufacturer's written instructions in locations indicated, to form walkways.  Leave 3 inches (75 mm) of space between adjacent roof pavers.

6.11 PROTECTING AND CLEANING

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

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

Retain paragraph below if coating built-up roofing or if using fluid-applied bonding materials.

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
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PART 7 -  GENERAL

7.1 SUMMARY

A. Section Includes:

1. Clay roof tiles.

2. Underlayment.

3. Snow guards.

7.2 DEFINITIONS

A. Roofing Terminology:  See ASTM D 1079, glossaries in TRI/WSRCA's "Concrete and Clay Roof Tile Design Criteria Installation Manual for Moderate Climate Regions," and NRCA's "The NRCA Roofing and Waterproofing Manual" for definitions of terms related to roofing work in this Section.

7.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain clay roof tiles and accessory tiles from single source from single manufacturer.

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

B. Fire-Test-Response Characteristics:  Provide clay roof tiles and related roofing materials with the fire-test-response characteristics indicated, as determined by testing identical products per test method indicated below by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify materials with appropriate markings of applicable testing and inspecting agency.

Retain one of three options in subparagraph below based on fire classification of roof assembly.  Revise to include other standards of authorities having jurisdiction if applicable.

1. Exterior Fire-Test Exposure:  [Class A]; UL 790 or ASTM E 108, for application and roof slopes indicated.

7.4 DELIVERY, STORAGE, AND HANDLING

A. Store underlayment rolls on end, on pallets or other raised surfaces.  Do not double stack rolls.

1. Handle, store, and place roofing materials in a manner to avoid significant or permanent damage to roof deck or structural supporting members.

B. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when roofing work is not in progress.

7.5 PROJECT CONDITIONS

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

1. Install self-adhering sheet underlayment within the range of ambient and substrate temperatures recommended by manufacturer.

7.6 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Clay Roof Tiles:  [100 sq. ft. (9.3 sq. m)] of each type, in unbroken bundles.

PART 8 -  PRODUCTS

8.1 CLAY ROOF TILES

A. Clay Roof Tiles:  ASTM C 1167, molded- or extruded-clay roof tile units of shape and configuration indicated, kiln fired to vitrification, and free of surface imperfections.  Provide with fastening holes prepunched at factory before firing.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain one of three options in first subparagraph below.

1. Durability:  [Grade 1].

Retain one of first three subparagraphs below to describe shape.  Although shape nomenclature may vary among manufacturers, traditional terms used here predominate.  Terms for two-piece pan and cover combinations may vary with differently shaped cover units used over a common pan unit.

2. High-Profile Shape:  [Type I, Spanish or "S"] [Type I, tapered mission, two piece] [Type I, straight mission, two piece] [Type I, straight barrel mission, two piece] .

3. Low-Profile Shape:  [Type II, French interlocking].

4. Flat Shape:  [Type III, flat shingle] [Type III, flat interlocking].

5. Size:  .

Many manufacturers provide special units.  Retain first subparagraph below if applicable.

a. Provide clay roof tiles of diminishing widths for circular bays or round towers.

Retain first subparagraph below if required for LEED-NC Credit SS 7.2.  Requirement is that for roofs with slopes steeper than 2:12.

6. Solar Reflectance Index:  Provide clay roof tile with Solar Reflectance Index not less than 29 when calculated according to ASTM E 1980, based on testing of identical products by a qualified testing agency.

Retain applicable option in first subparagraph below.  Matte finish is also called "as-fired" or "kiln-run" finish.

7. Finish and Texture:  [Matte, smooth] [Matte, striated] [Glazed, smooth]  
Colors range from those produced naturally during firing to those produced from glazes applied after firing.  Options in first subparagraph below are examples only.  A number of glazed colors may be available; consult clay roof tile manufacturer.  Insert color blends from several colors if required.

8. Color:  [Terra cotta] [Brown] [Red] [Blended red] [Buff] .

Retain applicable options in both subparagraphs below.  Insert other special accessory tiles if required.

9. [High] [Low]-Profile-Shape Accessory Tiles:  [Ridge] [ridge vent] [ridge end] [hip and hip starter] [header course] [L-shaped rake edge] [roll rake edge] [starter] [end band] [terminal] [eave closure] [and] [top fixture] units, in color matching clay roof tiles.

10. Flat-Shape Accessory Tiles:  [Ridge and closed ridge end] [hip and hip starter] [header course] [L-shaped rake edge] [starter] [end band] [and] [terminal] units, in color matching clay roof tiles.

8.2 ACCESSORIES

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free.

B. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied.

Revise first paragraph below if elastomeric sealant of another type, grade, class, and a specific use related to substrate is required.

C. Elastomeric Sealant:  ASTM C 920, elastomeric [polyurethane] [silicone]-based joint sealant; [Type M] [or] [Type S], Grade NS, Class 25, Use NT related to exposure, and, as applicable to joint substrates indicated, Use O.

Retain first paragraph below if adhering top-layer underlayment to the anchor or first layer.

D. Roofing Asphalt:  ASTM D 312, Type IV.

Retain first paragraph below if adhering underlayments with cold-applied adhesives.

E. Cold-Applied Adhesive:  Manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with underlayments.

Retain one of first two paragraphs below if required for clay roof tile application in areas not subject to freeze-thaw conditions.

F. Foam Adhesive:  Two-component, polyurethane expanding adhesive recommended for application by clay roof tile manufacturer.

G. Mortar:  ASTM C 270, Type M, [natural color] [with ASTM C 979, pigmented mortar matching the color of clay roof tiles for exposed-to-view mortar, and natural color for concealed-from-view mortar].

Retain first paragraph below if required; delete if using a tile eave closure.

H. Eave Closure:  Manufacturer's standard [EPDM] [copper] [stainless-steel] [galvanized-steel] [aluminum, mill finish] eave closure formed to shape of clay roof tile.

Retain first paragraph below if above-deck wood components are required.  Insert material requirements if preferred.

I. Wood Nailers[, Beveled Cant Strips] [and] [Wood Battens]:  Comply with requirements for pressure-preservative-treated wood in Division 06 Section "[Rough Carpentry] [Miscellaneous Rough Carpentry]."

Retain paragraph below if using insect-screen materials to seal roof-deck openings at sheet metal ridge vents.

J. Mesh Fabric:  18-by-14 (1.1-by-1.4-mm) mesh of PVC-coated, glass-fiber thread.

8.3 FASTENERS

If using direct deck installation method, retain first paragraph below.  Brass and stainless-steel nails may also be available.

A. Roofing Nails:  ASTM F 1667, [copper, 0.135-inch- (3.4-mm-)] [aluminum, 0.1055-inch- (2.7-mm-)] [hot-dip galvanized-steel, 0.1055-inch- (2.7-mm-)] diameter shank, sharp-pointed, conventional roofing nails with barbed shanks; minimum 3/8-inch- (10-mm-) diameter head; of sufficient length to penetrate 3/4 inch (19 mm) into [wood battens] [solid wood decking] [roof-deck sheathing].

Retain or revise subparagraph below if applicable.

1. Where nails are in contact with metal flashing, use nails made from same metal as flashing.

B. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.

C. Wood Batten Nails:  ASTM F 1667; common or box, steel wire, flat head, and smooth shank.

Retain first paragraph below for miscellaneous wiring of valley or other cut clay roof tiles.

D. Wire Ties:  [Copper], 0.083-inch (2.1-mm) minimum diameter.

Retain first paragraph below for twisted-wire-tie system, which is an alternative to the direct deck installation method.  This system may be used with Spanish or "S," barrel, or flat shingle clay roof tiles.  Revise twisted-wire tie to flat metal strip if required.

E. Twisted-Wire-Tie System:  Continuously twisted, two-wire unit with loops formed 6 inches (152 mm) apart, minimum [0.1-inch- (2.5-mm-) diameter brass wire and 0.06-inch- (1.5-mm-) diameter brass tie wires] [0.1-inch- (2.5-mm-) diameter copper wire and 0.06-inch- (1.5-mm-) diameter brass tie wires] [0.083-inch- (2.1-mm-) diameter stainless-steel wire and 0.037-inch- (0.94-mm-) diameter stainless-steel tie wires] [0.083-inch- (2.1-mm-) diameter galvanized-steel wire and 0.037-inch- (0.94-mm-) diameter galvanized-steel tie wires], with matching-metal folding clip anchors.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Single-line, wire-tie system in first paragraph below is designed for use with Spanish or "S" and barrel mission clay roof tiles.  This system is also called "interlocked attachment" or "hook and loop."

F. Single-Line, Wire-Tie System:  Interconnecting eave-to-ridge system, minimum [0.1-inch- (2.5-mm-) diameter brass] [0.09-inch- (2.3-mm-) diameter galvanized-steel] wire, preformed to accommodate clay roof tile type and application indicated.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Use hook nails, also called "wind locks," in high-wind areas and on roofs steeper than 7:12.

G. Hook Nails:  One-piece wind lock and clay roof tile fastener system, minimum [0.1-inch- (2.5-mm-) diameter brass] [0.09-inch- (2.3-mm-) diameter galvanized-steel] wire, for direct deck nailing.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Tile locks in first paragraph below may be used with direct deck, twisted-wire-tie system and single-line wire-tie system fastening methods specified in paragraphs above.  Tile locks, also called "butt hooks," "nose clips," "nose hooks," and "wind locks," help reduce wind-induced chatter of clay roof tiles and limit stress on the primary fastener at top of the clay roof tile.

H. Tile Locks:  [Copper], 0.1-inch- (2.5-mm-) diameter wire device designed to secure butt edges of overlaid clay roof tiles.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain paragraph below if additional wind-uplift resistance is required.  Storm clips are also called "hurricane clips," "storm lock side clips," or "grip clips."

I. Storm Clips:  [Brass] [Stainless-steel]] strap-type, 0.04-by-1/2-inch (1.0-by-13-mm), L-shaped retainer clips designed to secure side edges of clay roof tiles.  Provide with two fastener holes in base flange. 

8.4 UNDERLAYMENT MATERIALS

Retain applicable underlayment products in first three paragraphs below.  Retain one or more paragraphs in this article depending on whether a single or double underlayment is required.  Underlayment in first paragraph, commonly called "No. 30" felt, is the lightest underlayment used with clay roof tiles.  See "Felt Underlayment" Article in the Evaluations.

A. Felt Underlayment:  ASTM D 226, Type II, asphalt-saturated organic felt, unperforated.

Retain first paragraph below for coated felt underlayment.  Commonly called "No. 43" felt, this medium-heavy underlayment is widely used and is acceptable to both the IBC and the IRC.

B. Felt Underlayment:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides, unperforated.

Retain first paragraph below if using roll roofing as an underlayment.  This is a heavyweight underlayment.

C. Roll Roofing Underlayment:  ASTM D 6380, Class M, Type II, asphalt-saturated and -coated organic felt, mineral-granule surfaced.

Use self-adhering, polymer-modified underlayment in both subparagraphs below to resist leaks from ice-dam areas and other vulnerable roof areas.  Retain first paragraph if granular-surfaced sheet is required.

D. Self-Adhering Sheet Underlayment, Granular Surfaced:  ASTM D 1970, a minimum of 55-mil- (1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced; with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain paragraph below if polyethylene-faced sheet is required.  A polyester-fabric-faced, SBS-modified asphalt sheet, reinforced internally with polyester or glass-fiber mats, is also produced and may comply with ASTM D 1970; verify availability with manufacturers and insert revised description of products in paragraph.

E. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, a minimum of 40-mil- (1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

8.5 METAL FLASHING AND TRIM

A. General:  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Sheet Metal:  [Copper] 

B. Fabricate sheet metal flashing and trim to comply with recommendations that apply to design, dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal Manual."

Retain detailed fabrication requirements for flashings in seven subparagraphs below.  Delete subparagraphs if Drawings fully detail these flashing conditions.  Dimensions of flashings are those recommended in NRCA's "The NRCA Roofing and Waterproofing Manual"; revise to suit clay roof tile manufacturer's recommendations if preferred.

1. Apron Flashings:  Fabricate with lower flange extending a minimum of [4 inches (100 mm)] [6 inches (152 mm)] over and 4 inches (100 mm) beyond each side of downslope tile roofing and 6 inches (152 mm) up the vertical surface.

Retain first subparagraph below for interleaving metal step flashings between succeeding courses of flat roof tile that abut vertical surfaces such as chimneys, sidewalls, and skylights.

2. Step Flashings:  Fabricate with a head lap of 3 inches (75 mm) and a minimum extension of [4 inches (100 mm)] [5 inches (127 mm)] both horizontally and vertically.

Retain first subparagraph below for metal pan or channel flashings acting as an internal gutter under sloping high-profile roof tile abutting vertical surfaces such as chimneys, sidewalls, and skylights.  Revise dimensions to suit Project.

3. Channel Flashings:  Fabricate with vertical surface extending a minimum of [4 inches (100 mm)] [5 inches (127 mm)] above the clay roof tile and [4 inches (100 mm)] [6 inches (152 mm)] beneath the tile roofing, with a [1-inch- (25-mm-)]  high vertical return to form a runoff channel.

Retain first subparagraph below for metal pan or channel flashings acting as an internal gutter at rake edge fasciae.  Revise dimensions to suit Project.

4. Rake Pan Flashings:  Fabricate with vertical surface extending over fasciae and [6 inches (152 mm)] beneath the tile roofing, with a [1-inch- (25-mm-)]  high vertical return to form a runoff channel.

Retain first subparagraph below if cricket or backer flashings are required.  Revise dimensions to suit Project.

5. [Cricket] [Backer] Flashings:  Fabricate with concealed flange extending a minimum of [18 inches (455 mm)] [24 inches (610 mm)] beneath upslope tile roofing, 6 inches (152 mm) beyond each side of [chimney] [skylight], and 6 inches (152 mm) above the roof plane.

Retain first subparagraph below for metal valley flashings.  Revise dimensions to suit Project.

6. [Closed] [Open]-Valley Flashings:  Fabricate in lengths not exceeding [10 feet (3 m)], with [1-inch- (25-mm-)]  high, inverted-V profile at center of valley and with equal flange widths of [10 inches (255 mm)] [12 inches (305 mm)].

Retain subparagraph below if eaves or rake drip edges are required.

7. Drip Edges:  Fabricate in lengths not exceeding [10 feet (3 m)], with 2-inch (50-mm) roof-deck flange and 1-1/2-inch (38-mm) fascia flange with 3/8-inch (10-mm) drip at lower edge.

Special detailing may be needed to incorporate ridge vents at tiled ridges.  Ludowici illustrates but does not market a sheet metal ridge vent that is covered by a special ridge vent clay roof tile.

C. Sheet Metal Ridge Vent:  Fabricate from 16-oz./sq. ft.- (0.55-mm-) thick copper sheet, terminating each side in V-shaped external baffles with venting holes producing net-free ventilating area of 2.65 sq. in./ft. (56 sq. cm/m).

Retain paragraph below for plumbing vents that penetrate roof.  Revise to another flashing material if required or delete paragraph and include requirements in Division 07 Section "Sheet Metal Flashing and Trim" or Division 22 Section "Sanitary Waste and Vent Piping."

D. Vent-Pipe Flashings:  ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm) thick.  Provide lead sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof and extending at least 4 inches (100 mm) from pipe onto roof.

PART 9 -  EXECUTION

9.1 UNDERLAYMENT INSTALLATION

Underlayments installed parallel to eaves are installed perpendicular to sloped roof deck.  Underlayments installed parallel to the rake are installed parallel to sloped roof deck.

A. General:  Comply with clay roof tile manufacturer's written instructions and recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

1. Cover [ridge] [hip] wood nailers with underlayment strips.

Retain first paragraph below if a single layer of felt underlayment is required.

B. Single-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with [felt underlayment] [roofing] nails.

Retain subparagraph below if combining self-adhering sheet and felt underlayment.

1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.  Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.  Lap ends of felt not less than 6 inches (152 mm) over self-adhering sheet underlayment.

Retain first paragraph below if double layers of felt underlayment are required.  Side lap and starter course dimensions are based on 36-inch- (914-mm-) wide rolls of felt underlayment.  Objective is to maintain double layer of coverage with 2 inches (50 mm) to spare.

C. Double-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Install a 19-inch- (485-mm-) wide starter course at eaves and completely cover with full-width second course.  Install succeeding courses lapping previous courses 19 inches (485 mm) in shingle fashion.  Lap ends a minimum of 6 inches (152 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with [felt underlayment] [roofing] nails.

Retain first subparagraph below if cemented double layers of felt underlayment serve as a secondary roofing membrane or as an ice-dam membrane.  Versatile self-adhering sheet underlayment has largely replaced cemented double layers of felt as ice-dam protection.

1. Apply a continuous layer of asphalt roofing cement over starter course and on felt underlayment surface to be concealed by succeeding courses as each felt course is installed.  Apply [over entire roof] [at locations indicated on Drawings].

Retain subparagraph below if applicable.

2. Install felt underlayment on roof sheathing not covered by self-adhering sheet underlayment.  Lap edges over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.

Retain first paragraph below if a double layer of felt/roll roofing underlayment is required.

D. Double-Layer Felt/Roll Roofing Underlayment:

1. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.  Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with [felt underlayment] [roofing] nails.

2. Install roll roofing underlayment, in parallel courses, in same direction as felt underlayment.  Lap ends a minimum of 6 inches (152 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).

a. Mechanically fasten over felt underlayment.

b. Adhere to felt underlayment with [solid mopping of hot roofing asphalt, applied within plus or minus 25 deg F (14 deg C) of equiviscous temperature] [uniform coating of cold-applied adhesive] [uniform coating of asphalt roofing cement].

Retain first option in subparagraph below if felt is covered with self-adhering sheet underlayment against walls and other roof projections.

3. Terminate felt underlayment [flush] [extended up not less than 4 inches (100 mm)] against chimneys, sidewalls, curbs, and other projections.

Retain first paragraph below for installing a single layer of self-adhering sheet underlayment.

E. Self-Adhering Sheet Underlayment:  Install wrinkle free; comply with low-temperature installation restrictions of underlayment manufacturer if applicable.  Install at locations indicated [below] [on Drawings], lapped in direction to shed water.  Lap sides not less than 3-1/2 inches (89 mm).  Lap ends not less than 6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses.  Roll laps with roller.  Cover underlayment within seven days.

Retain first subparagraph below if primer is required to enhance adhesion to concrete or masonry surfaces such as chimneys or walls.

1. Prime concrete and masonry surfaces to receive self-adhering sheet underlayment.

Retain first subparagraph below if extending self-adhering sheet underlayment over entire roof deck.

2. Extend self-adhering sheet underlayment over entire roof deck.

Retain subparagraph below if extending self-adhering sheet underlayment over parts of roof deck.

3. Extend self-adhering sheet underlayment over roof deck as follows:

Revise subparagraphs below to suit Project; delete if indicated on Drawings.

a. Eaves:  Extend from edges of eaves [24 inches (610 mm)] [36 inches (914 mm)] beyond interior face of exterior wall.

b. Rakes:  Extend from edges of rakes [24 inches (610 mm)] [36 inches (914 mm)] beyond interior face of exterior wall.

c. Valleys:  Extend from lowest to highest point [18 inches (455 mm)] on each side.

d. Hips:  Extend [18 inches (455 mm)] on each side.

e. Ridges:  Extend [36 inches (914 mm)] on each side[ without obstructing continuous ridge vent slot].

f. Sidewalls:  Extend [18 inches (455 mm)] beyond sidewalls and return vertically against sidewalls not less than [4 inches (100 mm)].

g. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements:  Extend [18 inches (455 mm)] beyond penetrating elements and return vertically against penetrating elements not less than [4 inches (100 mm)].

h. Roof-Slope Transitions:  Extend [18 inches (455 mm)] on each roof slope.

Retain first paragraph below if a double layer of felt/self-adhering sheet underlayment is required.

F. Double-Layer Felt/Self-Adhering Sheet Underlayment:

1. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves.  Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with [felt underlayment] [roofing] nails.

2. Install self-adhering sheet underlayment, wrinkle free, on felt underlayment.  Comply with low-temperature installation restrictions of underlayment manufacturer if applicable.  Lap sides not less than 3-1/2 inches (89 mm) in direction to shed water.  Lap ends not less than 6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses.  Roll laps with roller.  Cover underlayment within seven days.

Retain paragraph below for felt underlayment at open valleys to be covered with metal valley flashing.

G. Metal-Flashed, Open-Valley Underlayment:  Install two layers of 36-inch- (914-mm-) wide felt underlayment centered in valley.  Stagger end laps between layers at least 72 inches (1830 mm).  Lap ends of each layer at least 12 inches (305 mm) in direction to shed water, and seal with asphalt roofing cement.  Fasten each layer to roof deck with felt underlayment nails.

1. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches (152 mm).

9.2 METAL FLASHING INSTALLATION

A. General:  Install metal flashings and other sheet metal to comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Install metal flashings according to clay roof tile manufacturer's written instructions and recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

Retain first paragraph below for apron flashings.  Apron flashings provide a weatherproofing transition material where a roof area intersects a head wall.  Common locations for apron flashings include the front downslope side of a dormer or chimney, curbed roof penetrations, and clerestory transitions.

B. Apron Flashings:  Extend lower flange over and beyond each side of downslope tile roofing and up the vertical surface.

Retain first paragraph below for interleaving metal step flashings between succeeding courses of tile that abut vertical surfaces such as chimneys, sidewalls, and skylights.

C. Step Flashings:  Install with a head lap of 3 inches (75 mm) and extend both horizontally and vertically.  Install with lower edge of flashing just upslope of, and concealed by, butt of overlying tile.  Fasten to roof deck only.

Retain first paragraph below if cricket or backer flashings are required.

D. [Cricket] [Backer] Flashings:  Install against roof-penetrating elements, extending concealed flange beneath upslope tile roofing and beyond each side.

Retain first paragraph below if metal open-valley flashings are required.  Revise dimensions to suit Project.  NRCA recognizes both closed or mitered valleys and closed fanned or swept valleys.  All valley types require sheet metal flashings.

E. Open-Valley Flashings:  Install centrally in valleys, lapping ends at least 8 inches (205 mm) in direction to shed water.  Fasten upper end of each length to roof deck beneath overlap.

Retain first subparagraph below if securing flange edges with cleats.

1. Secure hemmed flange edges into metal cleats spaced [12 inches (305 mm)] apart and fastened to roof deck.

Retain subparagraph below if applicable.  NRCA advises stripping-in flashing at open valleys in areas subject to snow and ice accumulation and frequent freeze-thaw cycles.

2. Adhere [9-inch- (230-mm-)] wide strips of self-adhering sheet to metal flanges and to self-adhering sheet underlayment.

Retain one or both of first two paragraphs below if applicable.

F. Channel Flashings:  Install over underlayment and fasten to roof deck.

G. Rake Pan Flashings:  Install over underlayment and fasten to roof deck.

Retain one or both of first two paragraphs below if applicable.

H. Rake Drip Edges:  Install over underlayment and fasten to roof deck.

I. Eave Drip Edges:  Install beneath underlayment and fasten to roof deck.

J. Pipe Flashings:  Form flashing around pipe penetrations and tile roofing.  Fasten and seal to tile roofing.

Retain paragraph below if using sheet metal ridge vents with clay roof tiles.

K. Sheet Metal Ridge Vents:  Install centrally, and mechanically fasten to wood ridge.  Adhere each side to clay roof tile with elastomeric sealant.

1. Install fabric mesh over roof-deck air ventilation gaps to prevent insect entry.

9.3 WOOD NAILERS[ AND BATTENS]

Retain first paragraph below for high-profile clay roof tiles; retain applicable options.

A. Install wood nailers at [ridges] [hips] [rakes] and securely fasten to roof deck.

B. Install beveled wood cant at eaves and securely fasten to roof deck.

Retain paragraph below if battens are required.  Wood battens installed perpendicular to sloped roof deck are installed horizontally or parallel to eaves.  Counter battens installed parallel to sloped roof deck are installed vertically or parallel to rakes.  This Section specifies conventional clay roof tile installation with battens installed horizontally and counter battens installed vertically.

C. Install nominal 1-by-2-inch (25-by-50-mm) wood battens horizontally [over 1/2-inch- (13-mm-) high, pressure-preservative-treated wood lath strips] [in 48-inch (1200-mm) lengths with ends separated by 1/2 inch (13 mm)], at spacing required by clay roof tile manufacturer, and securely fasten to roof deck.

Retain subparagraph below if counter battens are required.

1. Install nominal 1-by-2-inch (25-by-50-mm) wood counter battens vertically spaced [24 inches (610 mm)] apart and securely fasten to roof deck.

9.4 CLAY ROOF TILE INSTALLATION

A. General:  Install clay roof tiles according to manufacturer's written instructions, to recommendations in TRI/WSRCA's "Concrete and Clay Roof Tile Design Criteria Installation Manual for Moderate Climate Regions," and to NRCA's "The NRCA Roofing and Waterproofing Manual."

1. Maintain uniform exposure and coursing of clay roof tiles throughout roof.

2. Extend tiles 2 inches (50 mm) over eave fasciae.

Retain one or more of first three subparagraphs below.

3. Nail Fastening:  Drive nails to clear the clay roof tile so the tile hangs from the nail and is not drawn up.

a. Install wire through nail holes of cut tiles that cannot be nailed directly to roof deck, and fasten to nails driven into deck.

4. Wire-Tie Fastening:  Install wire-tie systems and fasten clay roof tiles according to manufacturer's written instructions.

5. [Foam-Adhesive] [Mortar] Setting:  Install clay roof tile according to TRI/FRSA's "Concrete and Clay Roof Tile Installation Manual."

Retain first subparagraph below for auxiliary side fastening of clay roof tile.

6. Install storm clips to capture edges of longitudinal sides of clay roof tiles and securely fasten to roof deck.

Retain first subparagraph below for locking butt edges of overlying clay roof tiles to heads of underlying tiles.

7. Install clay roof tile locks to support and lock overlying tile butts to underlying tiles.

8. Cut and fit clay roof tiles neatly around roof vents, pipes, ventilators, and other projections through roof.  Fill voids with mortar.

9. Install clay roof tiles with color blend approved by Architect.

Retain first paragraph below for flat shingle clay roof tile installation.

B. Flat Shingle Clay Roof Tile Installation:

1. Maintain 2-inch (50-mm) head lap between succeeding courses of clay roof tiles.

2. Offset joints by half the clay roof tile width in succeeding courses.

3. Extend clay roof tiles 1 inch (25 mm) over fasciae at rakes.

4. Install ridge tiles in [V-ridge] [saddle] [mitered] configuration with laps facing away from prevailing wind.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first subparagraph below for closing void at junction of ridge tiles with high-profile clay roof tiles.  Special ridge closure tiles are also called "top fixture tiles."

a. Close voids where ridge tiles meet clay roof tiles with [ridge closure tiles] [mortar struck with face of ridge cover tiles].

5. Install hip tiles in [V-ridge] [saddle] [mitered] configuration.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain subparagraph below for mortar-filling voids at junction of hip tiles with high-profile clay roof tiles.

a. Fill voids with mortar where hip tiles meet clay roof tiles, and strike mortar flush with face of hip cover tiles.

Retain first paragraph below for flat interlocking tile installation.

C. Flat Interlocking Clay Roof Tile Installation:

1. Provide minimum 3-inch (75-mm) lap between succeeding courses of clay roof tiles.

2. Offset joints by half the clay roof tile width in succeeding courses.

3. Install L-shaped rake tiles.

4. Install ridge tiles in [V-ridge] [saddle] [mitered] configuration with laps facing away from prevailing wind.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first subparagraph below for closing void at junction of ridge tiles with high-profile clay roof tiles.  Special ridge closure tiles are also called "top fixture tiles."

a. Close voids where ridge tiles meet clay roof tiles with [ridge closure tiles] [mortar struck with face of ridge cover tiles].

5. Install hip tiles in [V-ridge] [saddle] [mitered] configuration.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain subparagraph below for mortar-filling voids at junction of hip tiles with high-profile clay roof tiles.

a. Fill voids with mortar where hip tiles meet clay roof tiles, and strike mortar flush with face of hip cover tiles.

Retain first paragraph below for low-profile, interlocking clay roof tile installation.

D. Low-Profile, Interlocking Clay Roof Tile Installation:

1. Provide minimum 3-inch (75-mm) lap between succeeding courses of clay roof tiles.

2. Install L-shaped rake tiles.

3. Install ridge tiles with laps facing away from prevailing wind.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first paragraph below for high-profile clay roof tile installation, including interlocking and overlapped tiles, such as one-piece Spanish or "S" tile and two-piece barrel mission.

E. High-Profile Clay Roof Tile Installation:

1. Install [tile] [sheet metal] [EPDM] eave closure.

2. Provide minimum 3-inch (75-mm) lap between succeeding courses of clay roof tiles.

3. Install [L-shaped] [roll] rake tiles.

4. Install ridge tiles with laps facing away from prevailing wind.  Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first paragraph below for open valleys.

F. Open Valleys:  Cut clay roof tiles at open valleys to form straight lines.  [Maintain uniform width of exposed open valley] [Widen exposed portion of open valley 1/8 inch in 12 inches (1:96)] from highest to lowest point.

1. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.

2. Do not nail tiles to metal flashings.

Retain paragraph below for closed valleys.

G. Closed Valleys:  Cut clay roof tiles at closed valleys to form straight lines, trimming upper concealed corners of tiles.  Maintain uniform gap at centerline of valley of [1/2 to 3/4 inch (13 to 19 mm)] [3/4 to 1 inch (19 to 25 mm)].

1. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.

2. Do not nail tiles to metal flashings.

9.5 ADJUSTING AND CLEANING

A. Remove and replace damaged or broken clay roof tiles.

B. Remove excess clay roof tiles and debris from Project site.
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PART 10 -  GENERAL

10.1 SUMMARY

A. Section Includes:

1. Single-component polyurethane waterproofing.

2. Two-component polyurethane waterproofing.

3. Polyester waterproofing.

4. Latex-rubber waterproofing.

5. Molded-sheet drainage panels.

6. Insulation.

10.2 QUALITY ASSURANCE

Delete first paragraph below if not applicable.  For warranty purposes, a manufacturer may qualify an installer.  Coordinate selections in paragraph with qualifications manufacturer requires of Installer.  Retain first option if manufacturer approves or licenses Installer.  Retain second option if placing minimal restrictions on Installer.

Select applicable products from options in first paragraph below.  Insert other products if required.

A. Source Limitations:  Obtain waterproofing materials[, protection course] [and] [molded-sheet drainage panels] from single source from single manufacturer.

Delete first paragraph below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.  If not using pavers, delete optional sentence.

10.3 DELIVERY, STORAGE, AND HANDLING

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

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by waterproofing manufacturer.

C. Remove and replace liquid materials that cannot be applied within their stated shelf life.

D. Protect stored materials from direct sunlight.

10.4 PROJECT CONDITIONS

Revise first paragraph below if waterproofing type can accommodate other environmental conditions.

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate, when relative humidity exceeds 85 percent, or when temperatures are less than 5 deg F (3 deg C) above dew point.

1. Do not apply waterproofing in snow, rain, fog or mist, or when such weather conditions are imminent during application and curing period.

B. Maintain adequate ventilation during application and curing of waterproofing materials.

PART 11 -  PRODUCTS

11.1 SINGLE-COMPONENT POLYURETHANE WATERPROOFING

Retain option in first paragraph below if manufacturers can confirm compliance with ASTM C 836.

A. Single-Component, Modified Polyurethane Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain option in first paragraph below if manufacturer can confirm compliance with ASTM C 836.

B. Single-Component, Reinforced, Modified Polyurethane Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

C. Single-Component, Unmodified Polyurethane Waterproofing:  Comply with ASTM C 836 and with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

11.2 TWO-COMPONENT POLYURETHANE WATERPROOFING

A. Two-Component, Modified Polyurethane Waterproofing:  Comply with ASTM C 836 and with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

B. Two-Component, Unmodified Polyurethane Waterproofing:  Comply with ASTM C 836 and with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain option in paragraph below if manufacturer can confirm compliance with ASTM C 836.

C. Two-Component, Reinforced, Unmodified Polyurethane Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

11.3 POLYESTER WATERPROOFING

Retain option in paragraph below if manufacturers can confirm compliance with ASTM C 836.

A. Two-Component, Reinforced, Unsaturated Polyester Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

11.4 LATEX-RUBBER WATERPROOFING

Retain option in first paragraph below if manufacturer can confirm compliance with ASTM C 836.

A. Two-Component, Unreinforced, Latex-Rubber Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain option in paragraph below if manufacturer can confirm compliance with ASTM C 836.

B. Two-Component, Reinforced, Latex-Rubber Waterproofing:  Comply [with ASTM C 836 and ]with manufacturer's written physical requirements.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

11.5 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials recommended by manufacturer to be compatible with one another and with waterproofing, as demonstrated by waterproofing manufacturer, based on testing and field experience.

B. Primer:  Manufacturer's standard, factory-formulated polyurethane or epoxy primer.

Usually retain sheet flashings for unreinforced, single- or two-component polyurethane waterproofing.

C. Sheet Flashing:  50-mil- (1.3-mm-) minimum, nonstaining, uncured sheet neoprene.

1. Adhesive:  Manufacturer's recommended contact adhesive.

Retain first paragraph below if reinforced waterproofing is required.  Verify weight of reinforcing fabric recommended by manufacturer for application.  First two options are based on Kemper System's product data, second on Landmark Products' data.

D. Membrane-Reinforcing Fabric:  Nonwoven, needle-punched white polyester fabric, [6-oz./sq. yd. (200-g/sq. m)] [5-oz./sq. yd. (169-g/sq. m)] [3.2-oz./sq. yd. (109-g/sq. m)] [manufacturer's standard] weight.

E. Joint Reinforcing Strip:  Manufacturer's recommended fiberglass mesh or polyester fabric.

F. Joint Sealant:  Multicomponent polyurethane sealant, compatible with waterproofing, complying with ASTM C 920 Type M, Class 25; Grade NS for sloping and vertical applications or Grade P for deck applications; Use NT exposure; and as recommended by manufacturer for substrate and joint conditions.

1. Backer Rod:  Closed-cell polyethylene foam.

11.6 PROTECTION COURSE

Retain one or more types of protection course in this article if applicable.  Delete this article if molded-sheet drainage panels or insulation drainage panels will replace protection course.  Verify acceptability of type of protection course with waterproofing manufacturer. If more than one type of protection course is required, indicate locations such as plaza deck and foundation walls.

Protection course in first paragraph below is manufactured by W. R. Meadows and is also available from a number of other waterproofing manufacturers.

A. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

Retain one of first two subparagraphs below.

1. Thickness:  [1/8 inch (3 mm)] [1/4 inch (6 mm)], nominal.

2. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), nominal, elsewhere.

3. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for type of protection course.

First option in first paragraph below describes Dow Chemical Company's "Protection Board III"; last option describes Pactiv's "Green Guard PB4."

B. Protection Course:  Fan folded, with a core of extruded-polystyrene board insulation faced [one] side(s) with plastic film, nominal thickness of 1/4 inch (6 mm), with compressive strength not less than 8 psi (55 kPa) per ASTM D 1621 and maximum water absorption by volume of 0.6 percent per ASTM C 272.

First paragraph below describes Owens Corning's "Fanfold DWB."

C. Protection Course:  Unfaced, fan-folded, rigid, extruded-polystyrene board insulation; nominal thickness of 1/4 inch (6 mm) with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621.

First paragraph below describes Insulfoam's "R-Tech Fanfold."  Retain applicable thickness option.

D. Protection Course:  Fan folded, with a core of molded-polystyrene board insulation faced both sides with plastic film, nominal thickness of [1/4 inch (6 mm)] [3/8 inch (9.5 mm)] [1/2 inch (13 mm)], with compressive strength not less than 12 psi (83 kPa) per ASTM D 1621 and water absorption by volume of less than 1 percent per ASTM C 272.

First paragraph below describes Owens Corning's "Foamular Half-Inch."

E. Protection Course:  Unfaced, extruded-polystyrene board insulation; ASTM C 578, Type X, 1/2 inch (13 mm) thick.

F. Protection Course:  Molded-polystyrene board insulation, ASTM C 578, Type I, 0.90-lb/cu. ft. (15-kg/cu. m) minimum density, 1-inch (25-mm) minimum thickness.

11.7 MOLDED-SHEET DRAINAGE PANELS

Retain this article if molded-sheet drainage panels are required.  Retain first paragraph below if molded-sheet drainage panel products are specified in another Section.

A. Molded-Sheet Drainage Panel:  Comply with Division 33 Section "Subdrainage."

Retain one or both paragraphs below if specifying drainage panels in this Section.  Retain first paragraph if specifying nonwoven-geotextile-faced drainage panels, usually for foundation walls.

B. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite subsurface drainage panels consisting of a nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding No. 70 (0.21-mm) sieve laminated to one side[ with] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a vertical flow rate of 9 to 15 gpm per ft. (112 to 188 L/min. per m).

Retain paragraph below if specifying woven-geotextile-faced drainage panels, usually for plaza decks.

C. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel: Manufactured composite subsurface drainage panels consisting of a woven-geotextile facing with an apparent opening size not exceeding No. 40 (0.43-mm) sieve, laminated to one side[ with] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a horizontal flow rate not less than 2.8 gpm per ft. (35 L/min. per m).

11.8 INSULATION

Retain first paragraph below if board insulation is required over waterproofing and if board insulation forms the first layer beneath an insulation drainage panel.

A. Board Insulation:  Extruded-polystyrene board insulation complying with ASTM C 578, [square] [or] [shiplap] edged.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain first subparagraph and list of manufacturers below.  See Division 01 Section "Product Requirements."

Type IV and Type VI insulation in first two subparagraphs below are usually limited to vertical applications.  Type VII and Type V insulation, with higher compressive strengths, are used on plaza decks.

1. Type IV, 25-psi (173-kPa) minimum compressive strength.

2. Type VI, 40-psi (276-kPa) minimum compressive strength.

3. Type VII, 60-psi (414-kPa) minimum compressive strength.

4. Type V, 100-psi (690-kPa) minimum compressive strength.

Retain first paragraph below for unfaced insulation drainage panels for foundation wall applications.  DiversiFoam's "CertiFoam 25 Drainage Board," Dow's "Perimate," and Pactiv's "Green-Guard-DC" are Type IV.  DiversiFoam's "CertiFoam 40 Drainage Board" is Type VI.

B. Unfaced, Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [Type VI, 40-psi (276-kPa)] minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with one side having grooved drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain first paragraph below for geotextile-faced insulation drainage panels for foundation wall applications.  Owens Corning's "Insul-Drain" and T. Clear's "Thermadry 750" are Type IV; T. Clear's "Thermadry 1250" is Type VI.

C. Geotextile-Faced, Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [Type VI, 40-psi (276-kPa)] minimum compressive strength; fabricated with tongue-and-groove edges and with one side having grooved drainage channels faced with a nonwoven-geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain first paragraph below for plaza deck applications if unfaced insulation drainage panels with ribbed drainage channels are required.  Retain Type VI insulation for limited, intermittent pedestrian traffic; retain Type VII for heavier pedestrian traffic.  Dow's "Styrofoam Ribbed Roofmate" and Owens Corning's "Foamular 404 RB" are Type VI; DiversiFoam's "Certifoam Plaza Deck" and Owens Corning's "Foamular 604 RB" are Type VII.

D. Unfaced, Plaza Deck, Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type VI, 40-psi (276-kPa)] [Type VII, 60-psi (414-kPa)] minimum compressive strength; unfaced; fabricated with shiplapped or channel edges and with one side having ribbed drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain paragraph below if Type VII geotextile-faced insulation is required for heavy pedestrian traffic.

E. Geotextile-Faced, Plaza Deck, Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; fabricated with tongue-and-groove edges and with one side having grooved drainage channels faced with manufacturer's standard, nonwoven-geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

PART 12 -  EXECUTION

12.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.

1. Verify that concrete has cured and aged for minimum time period recommended by waterproofing manufacturer.

2. Verify that substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

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

12.2 SURFACE PREPARATION

A. Clean and prepare substrate according to manufacturer's written recommendations.  Provide clean, dust-free, and dry substrate for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage or overspray affecting other construction.

C. Close off deck drains and other deck penetrations to prevent spillage and migration of waterproofing fluids.

D. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid residues, and other penetrating contaminants or film-forming coatings from concrete.

Retain subparagraph below for decks if a controlled substrate surface finish is needed for waterproofing adhesion.

1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate according to ASTM D 4259 with a self-contained, recirculating, blast-cleaning apparatus.  Remove material to provide a sound surface free of laitance, glaze, efflorescence, curing compounds, concrete hardeners, or form-release agents.  Remove remaining loose material and clean surfaces according to ASTM D 4258.

E. Remove fins, ridges, and other projections and fill honeycomb, aggregate pockets, and other voids.

12.3 PREPARATION AT TERMINATIONS AND PENETRATIONS

Retain first option in first paragraph below for plaza and horizontal decks; retain second option for vertical surfaces such as planters and foundation walls.

A. Prepare vertical and horizontal surfaces at terminations and penetrations through waterproofing and at expansion joints, drains, and sleeves according to [ASTM C 898] [ASTM C 1471] and manufacturer's written instructions.

B. Prime substrate unless otherwise instructed by waterproofing manufacturer.

C. Apply waterproofing in two separate applications, and embed a joint reinforcing strip in the first preparation coat when recommended by waterproofing manufacturer.

1. Provide sealant cants around penetrations and at inside corners of deck-to-wall butt joints when recommended by waterproofing manufacturer.

12.4 JOINT AND CRACK TREATMENT

Retain first option in first paragraph below for plaza and horizontal decks; retain second option for vertical surfaces such as planters and foundation walls.

A. Prepare, treat, rout, and fill joints and cracks in substrate according to [ASTM C 898] [ASTM C 1471] and waterproofing manufacturer's written instructions.  Remove dust and dirt from joints and cracks, complying with ASTM D 4258, before coating surfaces.

1. Comply with ASTM C 1193 for joint-sealant installation.

2. Apply bond breaker between sealant and preparation strip.

3. Prime substrate and apply a single thickness of preparation strip extending a minimum of 3 inches (75 mm) along each side of joint.  Apply waterproofing in two separate applications and embed a joint reinforcing strip in the first preparation coat.

Revise paragraph below if expansion-joint gaskets or expansion-joint cover assemblies are used.

B. Install sheet flashing and bond to deck and wall substrates where indicated or required according to waterproofing manufacturer's written instructions.

1. Extend sheet flashings onto perpendicular surfaces and other work penetrating substrate according to ASTM C 898.

12.5 WATERPROOFING APPLICATION

Retain first option in first paragraph below for plaza and horizontal decks; retain second option for vertical surfaces such as planters and foundation walls.

A. Apply waterproofing according to [ASTM C 898] [ASTM C 1471] and manufacturer's written instructions.

B. Start installing waterproofing in presence of manufacturer's technical representative.

C. Apply primer over prepared substrate.

D. Unreinforced Waterproofing Applications:  Mix materials and apply waterproofing by spray, roller, notched squeegee, trowel, or other application method suitable to slope of substrate.

Generally retain first option in first subparagraph below for polyurethane waterproofing; retain second option for two-coat, unreinforced latex rubber used in limited-height vertical applications.

1. Apply one or more coats of waterproofing to obtain a seamless membrane free of entrapped gases, with an average dry film thickness of [60 mils (1.5 mm) and a minimum dry film thickness of 50 mils (1.3 mm) at any point] [120 mils (3 mm)]  or As existing thickness.

2. Apply waterproofing to prepared wall terminations and vertical surfaces.

3. Verify wet film thickness of waterproofing every 100 sq. ft. (9.3 sq. m).

E. Reinforced Waterproofing Applications:  Mix materials and apply waterproofing by roller, notched squeegee, trowel, or other suitable application method.

Coordinate total thickness of waterproofing membrane with weight of membrane-reinforcing fabric and type of waterproofing.  First two options in first subparagraph below are based on product data from polyester waterproofing manufacturer; third option is based on product data from latex-rubber waterproofing manufacturer.  Verify thickness required for application with manufacturer.

1. Apply first coat of waterproofing, embed membrane-reinforcing fabric, and apply second coat of waterproofing to completely saturate reinforcing fabric and to obtain a seamless reinforced membrane free of entrapped gases, with an average dry film total thickness of [70 mils (1.8 mm)] [80 mils (2 mm)] [120 mils (3 mm)] or As existing thickness.

2. .

3. Apply reinforced waterproofing to prepared wall terminations and vertical surfaces.

4. Verify wet film thickness of waterproofing every 100 sq. ft. (9.3 sq. m).

F. Install protection course with butted joints over nominally cured membrane before starting subsequent construction operations.

Retain applicable options in subparagraph below if drainage panels or board insulation will be used and are permitted by waterproofing manufacturer to replace protection course.

1. [Molded-sheet drainage panels] [Insulation drainage panels] [Board insulation] may be used in place of a separate protection course to vertical applications when approved by waterproofing manufacturer.

12.6 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, according to manufacturer's written instructions.  Use adhesives[ or mechanical fasteners] that do not penetrate waterproofing.  Lap edges and ends of geotextile fabric to maintain continuity.  Protect installed molded-sheet drainage panels during subsequent construction.

Retain subparagraph below if board insulation or protection course is installed before installing molded-sheet drainage panels.

1. For vertical applications, install [board insulation] [protection course] before installing drainage panels.

12.7 INSULATION INSTALLATION

A. Install [one or more layers of board insulation to achieve required thickness] [insulation drainage panels] over waterproofed surfaces.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Delete first paragraph below if support is not required during backfilling.

B. On vertical surfaces, set insulation units in adhesive applied according to manufacturer's written instructions.  Use type of adhesive recommended in writing by insulation manufacturer.

C. On horizontal surfaces, place insulation units unadhered according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

12.8 CURING, PROTECTION, AND CLEANING

A. Cure waterproofing according to manufacturer's written recommendations, taking care to prevent contamination and damage during application stages and curing.

Retain subparagraph below for horizontal applications.

1. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.

Retain first paragraph below if board insulation or insulation drainage panels are required and may be exposed for a period on plaza decks.

C. Protect installed [board insulation] [insulation drainage panels] from damage due to ultraviolet light, harmful weather exposures, physical abuse, and other causes.  Immediately after installation, provide temporary coverings where insulation will be subject to abuse and cannot be concealed and protected by permanent construction.

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.t Special Installer's Warranty Form here if required.

Copyright 2004 and 2005 by The American Institute of Architects (AIA)

Exclusively published and distributed by Architectural Computer Services, Inc. (ARCOM) for the AIA

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 13 -  GENERAL

13.1 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Butyl rubber sheet waterproofing.

2. EPDM rubber sheet waterproofing.

3. Molded-sheet drainage panels.

4. Insulation.

13.2 QUALITY ASSURANCE

Delete paragraph below if not applicable.  For warranty purposes, a manufacturer may qualify an installer.  Coordinate options in paragraph with qualifications that manufacturer requires of Installer.  Retain first option if manufacturer approves or licenses installers.  Retain second option if placing minimal restrictions on Installer.

Select applicable products from options in paragraph below.

A. Source Limitations:  Obtain waterproofing materials[, protection course,] [and] [molded-sheet drainage panels] through one source from a single manufacturer.

Delete paragraph and subparagraphs below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.  If not using pavers, delete optional sentence in paragraph and option in subparagraph below.

13.3 DELIVERY, STORAGE, AND HANDLING

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

B. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by waterproofing manufacturer.

C. Remove and replace liquid materials that cannot be applied within their stated shelf life.

D. Store rolls according to manufacturer's written instructions.

E. Protect stored materials from direct sunlight.

PART 14 -  PRODUCTS

14.1 SHEET WATERPROOFING

Revise thickness in first paragraph below to suit Project; 60-mil (1.5-mm) thickness is most common.  Distinguish thicknesses for vertical wall and plaza deck applications if applicable.

A. Butyl Rubber Sheet:  ASTM D 6134, Type II, [60-mil- (1.5-mm-)] [90-mil- (2.3-mm-)] [120-mil- (3.0-mm-)] thick flexible sheet, unreinforced, formed from isobutylene-isoprene rubber.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

B. EPDM Rubber Sheet:  ASTM D 6134, Type I, 60-mil- (1.5-mm-) thick flexible sheet, unreinforced, formed from EPDM.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

14.2 AUXILIARY MATERIALS

A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and compatible with sheet waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having jurisdiction.

B. Concealed Sheet Flashing:  Same material, construction, and thickness as sheet waterproofing or 60-mil- (1.5-mm-) thick, uncured EPDM as required by manufacturer.

Retain paragraph below if sheet flashings are exposed.

C. Exposed Sheet Flashing:  60-mil- (1.5-mm-) thick EPDM, cured or uncured, as required by manufacturer.

Retain paragraph below for sheets fully and partially adhered and for sheet flashings.

D. Bonding Adhesives:  Adhesive for bonding polymeric sheets and sheet flashings to substrates and projections.

Retain first paragraph below for splicing seams in EPDM and butyl.

E. Splicing Cement and Cleaner:  Single-component butyl splicing cement and solvent-based splice cleaner.

Retain subparagraph below with paragraph above if seams require splicing cement and butyl gum tape.

1. Butyl Gum Tape:  30-mil- (0.76-mm-) thick-by-6-1/4-inch- (160-mm-) wide, uncured butyl with polyethylene release film.

F. Lap Sealant:  Single-component sealant.

Retain first paragraph below if seams use splicing cement without butyl gum tape.

G. In-Seam Sealant:  Single-component sealant.

H. Water Cutoff Mastic:  Butyl mastic sealant.

I. Waterproofing and Sheet Flashing Accessories:  Provide sealants, pourable sealers, cone and vent flashings, inside and outside corner flashings, termination reglets, and other accessories recommended by waterproofing manufacturer for intended use.

J. Metal Termination Bars:  Manufacturer's standard aluminum bars, approximately 1 inch (25 mm) wide, prepunched, with zinc-alloy-body fasteners and stainless-steel pins.

Select type of protection course from five paragraphs and associated subparagraphs below if required.  Delete if molded-sheet drainage panels or insulation drainage panels will replace protection course.  Verify acceptability of type of protection course with waterproofing manufacturer.  Indicate locations, such as plaza deck and foundation walls, if more than one type of protection course is required.

Asphaltic protection course in first paragraph below is manufactured by W. R. Meadows and is also available from a number of other waterproofing manufacturers.

K. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Thickness:  [1/8 inch (3 mm)] [1/4 inch (6 mm)], nominal.

2. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), nominal, elsewhere.

3. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for type of protection course.

L. Protection Course:  Faced, fan folded, with a core of extruded-polystyrene board insulation sandwiched between 2 sheets of plastic film, nominal thickness 1/4 inch (6 mm), with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621, and maximum water absorption by volume of 0.6 percent per ASTM C 272.

Unfaced, fan-folded, extruded-polystyrene protection course in paragraph below describes Owens Corning's "Fanfold DWB."

M. Protection Course:  Unfaced, fan-folded, extruded-polystyrene board insulation, nominal thickness 1/4 inch (6 mm) with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621.

Unfaced, extruded-polystyrene protection course in first paragraph below describes Owens Corning's "Foamular Half-Inch."

N. Protection Course:  Extruded-polystyrene board insulation, unfaced, ASTM C 578, Type X, 1/2 inch (13 mm) thick.

O. Protection Course:  Molded-polystyrene board insulation, ASTM C 578, Type I, 0.90-lb/cu. ft. (15-kg/cu. m) minimum density, 1-inch (25-mm) minimum thickness.

14.3 MOLDED-SHEET DRAINAGE PANELS

Retain this Article if molded-sheet drainage panels are required.  Retain paragraph below if molded-sheet drainage panel products are specified in another Section.

A. Molded-Sheet Drainage Panel:  Comply with Division 33 Section "Subdrainage."

Retain one or both paragraphs below if specifying drainage panels in this Section.  Retain first paragraph if specifying nonwoven-geotextile-faced drainage panels, usually for foundation walls.  Examples of products described below include Carlisle's "CCW MiraDRAIN 6200" and "CCW MiraDRAIN 6200XL" and W. R. Grace's "Hydroduct 220" and "Hydroduct 660" with a polymeric facing, and Carlisle's "CCW MiraDRAIN 6000" and "CCW MiraDRAIN 6000XL" without a polymeric facing.

B. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding No. 70 (0.21-mm) sieve laminated to one side [with] [or] [without] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a vertical flow rate of 9 to 15 gpm per ft. (112 to 188 L/min. per m).

Retain paragraph below if specifying woven-geotextile-faced drainage panels, usually for plaza decks.  Examples of products described below include Grace's Hydroduct 225" with a polymeric film facing and Carlisle's " CCW MiraDRAIN 9000" and " CCW MiraDRAIN 9900" without a polymeric facing.

C. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a woven-geotextile facing with an apparent opening size not exceeding No. 40 (0.425-mm) sieve laminated to one side [with] [or] [without] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a horizontal flow rate not less than 2.8 gpm per ft. (35 L/min. per m).

14.4 INSULATION

Retain paragraph and subparagraphs below if board insulation is required over waterproofing and if board insulation forms the first layer beneath an insulation drainage panel.

A. Board Insulation:  Extruded-polystyrene board insulation complying with ASTM C 578, [square] [or] [shiplap] edged.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Types IV and VI insulation are usually limited to vertical applications.  Types VII and V insulation, with higher compressive strengths, are used on plaza decks.

1. Type IV, 25-psi (173-kPa) minimum compressive strength.

2. Type VI, 40-psi (276-kPa) minimum compressive strength.

3. Type VII, 60-psi (414-kPa) minimum compressive strength.

4. Type V, 100-psi (690-kPa) minimum compressive strength.

Retain paragraph and subparagraphs below for unfaced insulation drainage panels for foundation wall applications.  Diversifoam's "CertiFoam 25 Drainage Board," Dow's "Perimate," and Pactiv's "Green-Guard-DC" are Type IV.  Diversifoam's "CertiFoam 40 Drainage Board" is Type VI.

B. Unfaced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with 1 side having grooved drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for geotextile-faced insulation drainage panels for foundation wall applications.  Owens Corning's "Insul-Drain" is Type IV; T. Clear's "Thermadry 1250" is Type VI.

C. Geotextile-Faced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for plaza deck applications if unfaced insulation drainage panels with ribbed drainage channels are required.  Retain Type VI insulation for limited, intermittent pedestrian traffic or Type VII for heavier pedestrian traffic.  Dow's "Styrofoam Ribbed Roofmate" and Owens Corning's "Foamular 404 RB" are Type VI; Diversifoam's "CertiFoam Plaza Deck" and Owens Corning's "Foamular 604 RB" are Type VII.

D. Unfaced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type VI, 40-psi (276-kPa)] [Type VII, 60-psi (414-kPa)] minimum compressive strength; unfaced; fabricated with shiplapped or channel edges and with 1 side having ribbed drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph below if Type VII geotextile-faced insulation is required for heavy pedestrian traffic.

E. Geotextile-Faced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with manufacturer's standard, nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

PART 15 -  EXECUTION

15.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.

1. Do not proceed with installation until after the minimum concrete curing period recommended by waterproofing manufacturer.

2. Verify that substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

3. Notify Architect in writing of anticipated problems using waterproofing over substrate.

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

15.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.

E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according to ASTM D 4258.

F. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions.

15.3 FULLY ADHERED SHEET INSTALLATION

Retain this Article for fully adhered horizontal or vertical installations.

A. Install fully adhered sheets over entire area to receive waterproofing according to manufacturer's written instructions and recommendations in ASTM D 5843.

B. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

C. Apply bonding adhesive to substrates at required rate and allow to partially dry.

D. Apply bonding adhesive to sheets and firmly adhere sheets to substrates.  Do not apply bonding adhesive to splice area of sheet.

Retain first paragraph below if tie-ins to existing waterproofing are required.

E. Install fully adhered sheets and auxiliary materials to tie into existing waterproofing.

F. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

G. Horizontal Application:  Apply sheets with side laps shingled with slope of deck where possible.

1. Spread sealant bed over deck drain flange at deck drains and securely seal sheet waterproofing in place with clamping ring.

15.4 PARTIALLY ADHERED SHEET INSTALLATION

Retain this Article for partially adhered vertical installations.

A. Install partially adhered sheets over entire area to receive waterproofing according to manufacturer's written instructions.

B. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

C. Apply bonding adhesive to the following areas of substrates and to each sheet at required rate and allow to partially dry:

Subparagraph below is based on Carlisle's recommendations for partially adhered EPDM and butyl sheets.  Revise area to suit Project.

1. Upper 25 percent of length of each sheet and 18 inches (457 mm) around perimeter of each sheet.

D. Firmly adhere sheets to substrate.  Do not apply bonding adhesive to splice area of sheet.

Retain first paragraph below if tie-ins to existing waterproofing are required.

E. Install partially adhered sheets and auxiliary materials to tie into existing waterproofing.

F. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

15.5 COMPARTMENTED, LOOSELY LAID SHEET INSTALLATION

Retain this Article for compartmented, loosely laid horizontal installations.

A. Install compartmented, loosely laid sheets over entire area to receive waterproofing according to manufacturer's written instructions.

B. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

C. Apply continuous beads of water cutoff mastic, of size recommended by waterproofing manufacturer, to substrates in a 60-by-60-inch (1500-by-1500-mm) grid pattern before installing sheet.

D. Apply sheets with side laps shingled with slope of deck where possible.

E. Spread sealant bed over deck drain flange at deck drains and securely seal sheet waterproofing in place with clamping ring.

Retain first paragraph below if tie-ins to existing waterproofing are required.

F. Install compartmented, loosely laid sheets and auxiliary materials to tie into existing waterproofing.

G. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

15.6 SEAM INSTALLATION

Retain paragraph below for cement splicing EPDM or butyl sheet seams.

A. Cement Splice:  Clean splice areas, apply splicing cement and in-seam sealant, and firmly roll side and end laps of overlapping sheets according to manufacturer's written instructions to produce a splice not less than 6 inches (150 mm) wide and to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of sheet terminations.

Retain paragraph below for cement and butyl gum tape splicing of EPDM or butyl sheet seams.

B. Cement and Tape Splice:  Clean splice areas, apply splicing cement and butyl gum tape, and firmly roll side and end laps of overlapping sheets according to manufacturer's written instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of sheet terminations.

15.7 SHEET FLASHING INSTALLATION

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

B. Form wall flashings using exposed sheet flashing.

Retain paragraph above or paragraph and subparagraphs below.

C. Extend deck sheet waterproofing to form wall flashings.

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

2. Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to ensure a watertight installation.  Apply lap sealant and seal exposed edges of sheet flashing terminations.

Verify with manufacturer that first paragraph below applies to Project for EPDM or butyl sheet; revise if required.

D. Cover expansion joints and discontinuous deck-to-wall or deck-to-deck joints by extending deck sheet waterproofing over joints.

E. Terminate and seal top of sheet flashings[ with mechanically anchored termination bars].

15.8 PROTECTION COURSE INSTALLATION

A. Install protection course over waterproofing membrane according to manufacturer's written instructions and before beginning subsequent construction operations.  Minimize exposure of membrane.

Retain applicable options in subparagraph below if drainage panels or board insulation will be used and are permitted by waterproofing manufacturer to replace protection course.

1. [Molded-sheet drainage panels] [Insulation drainage panels] [Board insulation] may be used in place of a separate protection course to vertical applications when approved by waterproofing manufacturer.

15.9 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, according to manufacturer's written instructions.  Use adhesives[ or mechanical fasteners] that do not penetrate waterproofing.  Lap edges and ends of geotextile to maintain continuity.  Protect installed molded-sheet drainage panels during subsequent construction.

Retain subparagraph below if board insulation or protection course is installed before installing molded-sheet drainage panels.

1. For vertical applications, install [board insulation] [protection course] before installing drainage panels.

15.10 INSULATION INSTALLATION

A. Install [one or more layers of board insulation to achieve required thickness] [and] [insulation drainage panels] over waterproofed surfaces.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Delete first paragraph below if support is not required during backfilling.

B. On vertical surfaces, place and secure insulation units according to manufacturer's written instructions.

C. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

15.11 PROTECTION AND CLEANING

Retain first paragraph below for horizontal applications.

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.

Retain first paragraph below when board insulation or insulation drainage panels are required and may be exposed for a period of time on plaza decks.

C. Protect installed [board insulation] [insulation drainage panels] from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation will be subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.

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

Add Special Installer's Warranty Form here if required.
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PART 16 -  GENERAL

16.1 SUMMARY

A. This Section includes metal-oxide waterproofing.

16.2 QUALITY ASSURANCE

1. Apply waterproofing according to requirements for the completed Work after permanent lighting and other environmental services have been activated.

Delete paragraph below if Work of this Section is not extensive or complex enough to justify a preinstallation conference.  If retaining, coordinate with Division 01.

16.3 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with application only when existing and forecasted weather conditions permit metal-oxide waterproofing to be performed according to manufacturer's written instructions and warranty requirements.

B. Proceed with waterproofing work only after pipe sleeves, vents, curbs, inserts, drains, and other projections through the substrate to be waterproofed have been completed.  Proceed only after concrete and masonry substrate defects, including honeycombs, voids, and cracks, have been repaired to provide a sound substrate free of forming materials, including reveal inserts.

C. Ambient Conditions:  Proceed with waterproofing work only if temperature is maintained at 40 deg F (4.4 deg C) or above during work and cure period, and space is well ventilated and kept free of water.

PART 17 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations in Division 07 Section "Cementitious and Reactive Waterproofing" for cautions about naming manufacturers and products.

17.1 MATERIALS

A. Portland Cement:  ASTM C 150, Type I.

B. Aggregate:  ASTM C 144, sand.

C. Water:  Potable.

D. Metal-Oxide Compound:  A product specifically formulated for waterproofing concrete and masonry substrates and consisting of not less than 85 percent pulverized cast iron, 3 to 7 percent chemical-oxidizing agent, and not more than 5 percent iron oxide or more than 0.05 percent oil and 1 percent other foreign substances.  Provide finely graded, pulverized cast iron with 100 percent passing a No. 20 (0.85-mm) sieve and 10 to 25 percent passing a No. 200 (0.075-mm) sieve.

E. Calking:  Lead wool saturated in a slurry of metal-oxide waterproofing.

F. Nonshrink Hydraulic Cementitious Patching:  Prepackaged hydraulic cement formulated to stop leaks in concrete and masonry substrates, developing 4700-psi (32-MPa) compressive strength in 28 days, according to ASTM C 109.

17.2 PROPORTION AND DESIGN OF MIXES

Delete options in first paragraph below for prepackaged metal-oxide waterproofing by Metalcrete that requires the addition of water only.

A. Add metal-oxide compound to [portland cement,] [sand,] [and] water to produce a slurry consistency according to manufacturer's written instructions.  Blend together with mechanical mixer or by hand to required consistency for each coat.

B. Field-Mixed Protection Coat:

1. Mix protection coat produced by same manufacturer as metal-oxide waterproofing according to manufacturer's written instructions for application over waterproofing.

Retain subparagraph above or one of two subparagraphs below for type of protection coat.

2. Mix protection coat mortar with 1 part portland cement, 2-1/2 parts sand, with water.

3. Measure, batch, and mix concrete materials with potable water.  Blend together with mechanical mixer to required consistency.

PART 18 -  EXECUTION

18.1 EXAMINATION

Edit this Article to suit Project.  Existing substrates may require extensive repair to correct unsatisfactory conditions.

A. Acceptance of Conditions:  Examine substrates, with Applicator present, where waterproofing is to be applied.

1. Proceed with application only after unsatisfactory conditions have been corrected.

2. Notify Architect in writing of active leaks or structural defects that would affect system performance.

18.2 PREPARATION

A. Protect other work from damage from cleaning, preparation, and application of metal-oxide waterproofing.  Provide temporary enclosure to ensure adequate ambient temperatures and ventilation conditions for application.  Do not allow metal-oxide waterproofing or metal-oxide compound to migrate into reveals or annular spaces intended for resilient sealants or gaskets, such as joint spaces between pipes and pipe sleeves, unless indicated to be filled with lead-wool calking.

Retain subparagraph below for repair work.  Do not permit conical or tapered joints.

1. At cracks in concrete, remove loosened chips and cut square reveal approximately 1 inch (25.4 mm) deep.

B. Stop active water leaks according to waterproofing manufacturer's written instructions.

C. Repair damaged or unsatisfactory concrete or masonry according to manufacturer's written instructions.

Retain paragraphs and subparagraphs below for surface preparation of concrete or masonry substrate.  Include special procedures required by manufacturers or to suit Project.

D. Surface Preparation:  Comply with waterproofing manufacturer's written instructions to remove efflorescence, chalk, dust, dirt, mortar spatter, grease, oils, curing compounds, and form-release agents to ensure that waterproofing bonds to concrete or masonry surfaces.

1. Clean masonry surfaces according to ASTM D 4261.

a. Lightweight Concrete Masonry:  Etch with 10 percent muriatic (hydrochloric) acid solution or abrade surface by wire brushing.  Remove acid residue until pH readings of water after rinse are not more than 1.0 pH lower or 2.0 pH higher than pH of water before rinse.

Retain subparagraph above or first subparagraph below for type of surface preparation required.

b. Medium- and Normal-Weight Concrete Masonry:  Sandblast or bushhammer to a depth of 1/16 inch (1.6 mm).

2. Clean concrete surfaces according to ASTM D 4258.

a. Scratch- and Float-Finished Concrete:  Etch with 10 percent muriatic (hydrochloric) acid solution according to ASTM D 4260.

Retain subparagraph above or first subparagraph below for type of surface preparation required.

b. Prepare smooth-formed and trowel-finished concrete by mechanical abrading or abrasive-blast cleaning according to ASTM D 4259.

3. Concrete Joints:  Clean reveals according to waterproofing manufacturer's written instructions.

18.3 APPLICATION

A. General:  Comply with waterproofing manufacturer's written instructions for application.

1. Dampen surface[ for several hours prior to application] with water and maintain damp condition until applying waterproofing.

2. Number of Coats:  One bond coat and [2] [3] [4] waterproof coats with a thickness of [1/16 inch (1.6 mm)] per coat.

3. Do not apply waterproofing when temperature is forecast to be 40 deg F (4.4 deg C) or less within 24 hours of application.

4. Dampen surface between coats.

Revise first subparagraph below according to manufacturer's required dry time.

5. Allow each layer to dry for[ 6 to 8 hours but not more than] 24 hours between coats.

6. Apply protection coat of portland cement and sand with a thickness of [1/8 inch (3 mm)] [1/4 inch (6 mm)] for walls and [1 inch (25 mm)] < for floors.

B. Final Coat Finish:  [Smooth] [Textured] [Brushed] [Scratch for other finish].

C. Curing:  Air-cure waterproofing.

Select paragraph above or first paragraph and subparagraph below.  Retain below if waterproofing is to be in continuous contact with water.

D. Moist-cure waterproofing for three days immediately after application, followed by two days of air drying as recommended in writing by manufacturer.

1. Wet-cure waterproofing when temperatures are above 85 deg F (29 deg C), relative humidity is below 30 percent, wind speed exceeds 15 mph (24 km/h), or waterproofing is exposed to direct sunlight for 72 hours after placement.

E. Waterproofing Treatment Extensions:  Extend waterproofing treatment as follows:

Revise four subparagraphs below to suit Project.

1. Onto columns integral with treated walls.

2. Onto interior nontreated walls intersecting exterior treated walls, for a distance of [24 inches (600 mm) for cast-in-place concrete] [and] [48 inches (1200 mm) for masonry].

3. Onto exterior walls and onto both exterior and interior columns, for a height of 12 inches (300 mm), where floors, but not walls, are treated.

4. Onto every substrate in areas indicated for treatment, including [pipe trenches,] [pipe chases,] [pits,] [sumps,]  [and] [similar offsets and features].

18.4 PROTECTION

A. Protect applied metal-oxide waterproofing from rapid drying, severe weather exposure, and water accumulation.  Maintain completed Work in moist condition for not less than seven days by covering with impervious sheeting or by other curing procedures recommended in writing by waterproofing manufacturer.

18.5 FIELD QUALITY CONTROL

A. Inspection:  Manufacturer's representative to inspect completed application and to provide a written report that application complies with manufacturer's written instructions.
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PART 19 -  GENERAL

19.1 SUMMARY

A. Section Includes:

1. Exposed-fastener, lap-seam metal roof panels.

2. Concealed-fastener, lap-seam metal roof panels.

3. Standing-seam metal roof panels.

4. Batten-seam metal roof panels.

5. Horizontal-seam (Bermuda-type) metal roof panels.

6. Foamed-insulation-core metal roof panels.

7. Metal soffit panels.

19.2 DEFINITIONS

Retain definition remaining after this Section has been edited.

A. Metal Roof Panel Assembly:  Metal roof panels, attachment system components, miscellaneous metal framing, thermal insulation, and accessories necessary for a complete weathertight roofing system.

19.3 QUALITY ASSURANCE

Retain first paragraph below if Contractor selects testing agency or if Contractor is required to provide services of a qualified testing agency in "Field Quality Control" Article.  Qualification requirements are in addition to those specified in Division 01 Section "Quality Requirements," which also includes the definition for "NRTL" (nationally recognized testing laboratory).

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.

B. Source Limitations:  Obtain each type of metal roof panels from single source from single manufacturer.

Retain first paragraph below for insulated metal roof panels.

C. Surface-Burning Characteristics: Provide metal roof panels having insulation core material with the following surface-burning characteristics as determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index:  [25] or less.

2. Smoke-Developed Index:  [450] or less.

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

D. Fire-Resistance Ratings:  Where indicated, provide metal roof panels identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.

Subparagraph below is a pass-fail test for measuring combustibility that is referenced in codes to determine if elementary products are noncombustible.  Retain for mineral-fiber insulation in field-assembled metal roof panels; only some unfaced materials pass this test.

2. Combustion Characteristics:  ASTM E 136.

19.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, metal roof panels, and other manufactured items so as not to be damaged or deformed.  Package metal roof panels for protection during transportation and handling.

B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting, and surface damage.

C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and ventilated covering.  Store metal roof panels to ensure dryness.  Do not store metal roof panels in contact with other materials that might cause staining, denting, or other surface damage.

D. Protect strippable protective covering on metal roof panels from exposure to sunlight and high humidity, except to extent necessary for period of metal roof panel installation.

E. Protect foam-plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.

2. Protect against ignition at all times.  Do not deliver foam-plastic insulation materials to Project site before installation time.

3. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.

19.5 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit metal roof panel work to be performed according to manufacturer's written instructions and warranty requirements.

B. Field Measurements:  Verify actual dimensions of construction contiguous with metal roof panels by field measurements before fabrication.

19.6 COORDINATION

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.

B. Coordinate metal roof panels with rain drainage work, flashing, trim, and construction of [decks,] [purlins and rafters,] parapets, walls, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

PART 20 -  PRODUCTS

20.1 PANEL MATERIALS

Finishes for panel materials in this article are specified with materials below rather than in a separate "Finishes " Article because coil-coated materials are finished prior to forming panels.

A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M.

Retain first subparagraph below if recycled content is required for LEED-NC or LEED-CI Credits MR 4.1 and MR 4.2.  USGBC allows a default value of 25 percent to be used for steel without documentation; higher percentages can be claimed if they are supported by appropriate documentation.  The Steel Recycling Institute indicates that steel sheet is made by the basic oxygen furnace method, which typically has 23 percent postconsumer recycled content and 1.5 percent preconsumer recycled content.

1. Recycled Content:  Provide steel sheet with average recycled content such that postconsumer recycled content plus one-half of preconsumer recycled content is not less than [25] percent.

Retain one of first two subparagraphs below.  Coordinate with products specified.

2. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation; structural quality.

3. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 coating designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural quality.

4. Surface:  [Smooth, flat] [Embossed] finish.

5. Exposed Coil-Coated Finish:

Retain one exposed finish from eight subparagraphs below.  Verify availability of finishes for products specified.  If retaining more than one, indicate location of each on Drawings or by inserts.  To obtain a proprietary finish system, insert names of coating manufacturers and products.

Revise or insert additional testing requirements in first six subparagraphs below if performance levels indicated in AAMA 621 are insufficient.  See Evaluations.

a. 2-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

b. 3-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

c. 4-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat and clear coats.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

d. Mica Fluoropolymer:  AAMA 621.  2-coat fluoropolymer finish with suspended mica flakes containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

e. Metallic Fluoropolymer:  AAMA 621.  3-coat fluoropolymer finish with suspended metallic flakes containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

f. FEVE Fluoropolymer:  AAMA 621.  2-coat fluoropolymer finish containing 100 percent fluorinated ethylene vinyl ether resin in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

Finish in first subparagraph below is usually an economy system, though newer, more expensive formulations can provide performance approaching that of high-performance organic coatings.

g. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for topcoat.

Finish in first subparagraph below is used for industrial applications where high corrosion resistance is needed.

h. Plastisol:  Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

Finish in subparagraph below is frequently retained as a factory finish for interior surfaces.

6. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil (0.013 mm).

B. Aluminum Sheet:  Coil-coated sheet, ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer, with temper as required to suit forming operations and structural performance required.

1. Surface:  [Smooth, flat] [Embossed] finish.

2. Exposed Coil-Coated Finish:

Retain one exposed finish from first eight subparagraphs below.  Verify availability of finishes for products specified.  If retaining more than one, indicate location of each on Drawings or by inserts.  To obtain a proprietary finish system, insert names of coating manufacturers and products.

Revise or insert additional testing requirements in first six subparagraphs below if performance levels indicated in AAMA 620 are insufficient.  See Evaluations.

a. 2-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

b. 3-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

c. 4-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat and clear coats.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

d. Mica Fluoropolymer:  AAMA 620.  2-coat fluoropolymer finish with suspended mica flakes containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

e. Metallic Fluoropolymer:  AAMA 620.  3-coat fluoropolymer finish with suspended metallic flakes containing not less than 70 percent PVDF resin by weight in both color coat and clear topcoat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

f. FEVE Fluoropolymer:  AAMA 620.  2-coat fluoropolymer finish containing 100 percent fluorinated ethylene vinyl ether resin in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

Finish in first subparagraph below is usually an economy system, though newer, more expensive formulations can provide performance approaching that of high-performance organic coatings.

g. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for topcoat.

Finish in first subparagraph below is used for industrial applications where high corrosion resistance is needed.

h. Plastisol:  Epoxy primer and vinyl plastisol topcoat; with a dry film thickness of not less than 0.2 mil (0.005 mm) for primer and 3.8 mil (0.97 mm) for topcoat.

Finish in subparagraph below is frequently retained as a factory finish for interior surfaces.

3. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil (0.013 mm).

C. Copper Sheet:  ASTM B 370, cold-rolled copper sheet, H00 temper.

1. Exposed Finish:  Apply the following finish, as specified or indicated on Drawings:

Retain one of first four subparagraphs below.

a. Natural finish.

b. Brushed Satin:  CDA M32-06x (Mechanical Finish:  directionally textured, medium satin; Coating:  clear organic, air drying, as specified below):

c. Mirror Polished:  CDA M22-06x (Mechanical Finish:  buffed, specular; Coating:  clear organic, air drying, as specified below):

Retain first subparagraph below with one of last two subparagraphs above.

1) Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper-alloy products, applied by air spray in two coats per manufacturer's written instructions, with interim drying, to a total thickness of 1 mil (0.025 mm).

d. Pre-patinated:  ASTM B 882.  Copper sheets artificially aged by chemical reaction to convert surface to inorganic crystalline structure with color range and durability of naturally formed patina.

Insert requirements for stainless steel, zinc-tin alloy-coated (terne-coated) stainless steel and zinc; only a few manufacturers produce these materials, which are available for a limited number of metal roof panel profiles.

D. Panel Sealants:

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.

2. Joint Sealant:  ASTM C 920; elastomeric polyurethane, polysulfide, or silicone sealant; of type, grade, class, and use classifications required to seal joints in metal roof panels and remain weathertight; and as recommended in writing by metal roof panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311.

20.2 FIELD-INSTALLED THERMAL INSULATION

Retain this article if required.  If retaining, indicate thicknesses on Drawings.

Retain first paragraph below and delete remainder of article if building insulation is included in Division 07 Section "Thermal Insulation.""

A. Refer to Division 07 Section "Thermal Insulation."

Retain first paragraph below if required.

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

Board insulations in first four paragraphs below are typically used over metal deck and solid sheathing.  Unfaced board insulation and insulation with foil or asphalt felt/glass-fiber mat facing require Z-shaped furring or channels for metal roof panel support; oriented-strand-board-faced board insulation does not.

C. Unfaced, Polyisocyanurate Board Insulation:  ASTM C 591, Type II, compressive strength of 35 psi (240 kPa), with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed.

D. Faced, Polyisocyanurate Board Insulation:  ASTM C 1289, [Type I, Class 1 aluminum foil] [Type II, Class 1 or 2 felt or glass-fiber mat, Grade 3] [Type V, oriented-strand-board facing], with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed on unfaced core.

Polystyrene insulation in first two paragraphs below may not be suitable for higher temperatures associated with metal roofing.  Verify acceptability with metal roof panel manufacturer.

E. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.60-lb/cu. ft. (26-kg/cu. m) minimum density unless otherwise indicated; with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively.

F. Molded-Polystyrene Board Insulation:  ASTM C 578, [Type I, 0.9 lb/cu. ft. (15 kg/cu. m)] [Type II, 1.35 lb/cu. ft. (22 kg/cu. m)], with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively.

G. Unfaced, Glass-Fiber Board Insulation:  ASTM C 612, Type IA or Types IA and IB; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; and with a nominal density of 3 lb/cu. ft. (48 kg/cu. m).

Verify type of insulation required to obtain a fire-resistance rating if required.

H. Mineral-Fiber-Blanket Insulation:  ASTM C 665, type indicated below; consisting of fibers manufactured from [glass, slag wool, or rock wool] [glass] [slag or rock wool].

1. Type I (blankets without membrane covering), passing ASTM E 136 for combustion characteristics.

2. Type II (blankets with nonreflective membrane covering), Category 1 (membrane is a vapor retarder), Class A (membrane-faced surface with a flame-spread index of 25 or less).

3. Type III (blankets with reflective membrane covering), Category 1 (membrane is a vapor retarder), Class A (membrane-faced surface with a flame-spread index of 25 or less).

Metal building insulation in paragraph below is commonly used with metal roof panels installed over purlins, especially if it is to be exposed on the interior.  Type I insulation is unfaced; Type II is faced.

I. Metal Building Insulation:  [ASTM C 991, Type I, or NAIMA 202] [ASTM C 991, Type II], glass-fiber-blanket insulation; 0.5-lb/cu. ft. (8-kg/cu. m) density; 2-inch- (50-mm-) wide, continuous, vapor-tight edge tabs; and with a flame-spread index of 25 or less.

NAIMA recommends that metal building insulation have a vapor-retarder facing with a permeance not greater than 0.10 perm (5.75 ng/Pa x s x sq. m).  Facing selection may also be affected by light reflectivity and cold-weather workability.

1. Vapor-Retarder Facing:  ASTM C 1136, with permeance not greater than 0.02 perm (1.15 ng/Pa x s x sq. m) when tested according to ASTM E 96, Desiccant Method:

Retain one of five options in first subparagraph below or delete all and insert manufacturer's proprietary product.  Fifth option has premium cost but offers very high puncture resistance.

a. Composition:  [Polypropylene faced, scrim reinforced, and kraft-paper backing] [Foil faced, scrim reinforced, and kraft-paper backing with vapor-retarder coating] [Polypropylene faced, scrim reinforced, and foil backing] [Vinyl faced, scrim reinforced, and foil backing] [Vinyl faced, scrim reinforced, and polyester backing].

2. Insulation Retainer Strips:  0.019-inch- (0.48-mm-) thick, formed, galvanized-steel or PVC retainer clips colored to match insulation facing.

3. Thermal Spacer Blocks:  Fabricated from extruded polystyrene, 1 inch (25 mm) thick.

20.3 UNDERLAYMENT MATERIALS

Retain appropriate paragraphs in this article for metal roof panels applied directly over metal deck or solid sheathing.  Most metal roof panel manufacturers recommend self-adhering sheet underlayment at eaves, valleys, and other areas vulnerable to leakage, and No. 30 felts over remainder of roof.

Self-adhering, polymer-modified underlayments listed in first paragraph below are suitable for higher temperatures associated with metal roofing.  Revise if high-temperature underlayments are not required.  Verify acceptability of use on slopes less than 2:12 with underlayment manufacturer.

A. Self-Adhering, High-Temperature Sheet:  30 to 40 mils (0.76 to 1.0 mm) thick minimum, consisting of slip-resisting, polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer.

1. Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970.

2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F (29 deg C); ASTM D 1970.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain first option in first paragraph below unless otherwise recommended by metal roof panel manufacturer.

B. Felts:  ASTM D 226, [Type II (No. 30)] [Type I (No. 15)], asphalt-saturated organic felts.

Sheet in paragraph below is used to separate metal roof panels from underlayment.

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

20.4 SUBSTRATE BOARDS

Retain one of three substrate boards below or delete this article if not required.  Substrate boards may be used as model-building-code-required thermal barriers, separating foam insulation from steel or wood deck.  They may also be used over steel deck as part of a fire-resistance-rated roofing system or to provide a smooth substrate for a vapor retarder.

A. Gypsum Board:  Type X, of thickness indicated, with water-resistant-treated core and with water-repellent paper bonded to core's face, back, and long edges.  ASTM C 1396/C 1396M.

B. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M.

1. Type and Thickness:  [Regular, 1/2 inch (13 mm)] [Type X, 5/8 inch (16 mm)].

2. Product:  Subject to compliance with requirements, provide Dens-Dek by Georgia-Pacific Corporation.

C. Perlite Board:  ASTM C 728, 1 inch (25 mm) thick.

D. Substrate-Board Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FMG 4470, designed for fastening substrate board to substrate.

20.5 MISCELLANEOUS METAL FRAMING

Retain this article for board insulation installed between Z-shaped furring and for metal soffit panels installed over furring.  Cold-formed framing, such as purlins, are typically specified in Division 05 Section "Cold-Formed Metal Framing." Additional framing materials may also be inserted in this article for slope conversion, sometimes called "retrofit," systems.

See "Miscellaneous Metal Framing" Article in the Evaluations for a discussion of corrosion-resistant coatings on components.  First option in first paragraph below is minimum permitted by ASTM C 645; second option gives greater corrosion resistance.

A. Miscellaneous Metal Framing, General:  ASTM C 645, cold-formed metallic-coated steel sheet, [ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized] [ASTM A 653/A 653M, G60 (Z180) hot-dip galvanized] or coating with equivalent corrosion resistance unless otherwise indicated.

B. Hat-Shaped, Rigid Furring Channels:

1. Nominal Thickness:  [As indicated] [As required to meet performance requirements] [0.025 inch (0.64 mm)] [0.040 inch (1.02 mm)].

2. Depth:  [As indicated] [7/8 inch (22 mm)] [1-1/2 inches (38 mm)].

C. Cold-Rolled Furring Channels:  Minimum 1/2-inch- (13-mm-) wide flange.

1. Nominal Thickness:  [As indicated] [As required to meet performance requirements] [0.064 inch (1.63 mm)].

2. Depth:  [As indicated] [3/4 inch (19 mm)].

3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with nominal thickness of 0.040 inch (1.02 mm).

4. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-) diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire.

Retain first paragraph below for metal roof panels installed over unfaced board insulation.  Z-shaped furring is available in 1-, 1-1/2-, 2-, 2-1/2-, and 3-inch (25-, 38-, 51-, 64-, and 76-mm) depths.

D. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall attachment flange of 7/8 inch (22 mm), and depth required to fit insulation thickness indicated.

1. Nominal Thickness:  [As indicated] [As required to meet performance requirements] [0.025 inch (0.64 mm)].

E. Fasteners for Miscellaneous Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten miscellaneous metal framing members to substrates.

20.6 MISCELLANEOUS MATERIALS

A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and other suitable fasteners designed to withstand design loads.  Provide exposed fasteners with heads matching color of metal roof panels by means of plastic caps or factory-applied coating.  Provide EPDM, PVC, or neoprene sealing washers.

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil (0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

Profile requirements in metal roof panel articles below are often better shown graphically than described verbally.  Coordinate with Drawings.

Refer to the tables at the end of the Evaluations for a list of manufacturers' products organized according to panel type, rib shape, sizes, materials, construction, and other pertinent features.  Use these tables in combination with manufacturers' catalogs or product data to retain options or insert characteristics.

Copy metal roof panel articles and re-edit for each product.

Insert number to complete drawing designation.  Use these designations on Drawings to identify each product.

20.7 EXPOSED-FASTENER, LAP-SEAM METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panels designed to be installed by lapping side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side laps.  Include accessories required for weathertight installation.

B. Corrugated-Profile, Exposed-Fastener Metal Roof Panels:  Formed with alternating curved ribs spaced at 2.67 inches (68 mm) o.c. across width of panel.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Coverage:  [21.3 inches (541 mm)] [29.3 inches (744 mm)] [34.67 inches (881 mm)] [37.3 inches (947 mm)] [42.67 inches (1084 mm)] [45.3 inches (1151 mm)].

5. Panel Height:  [0.5 inch (13 mm)] [0.875 inch (22 mm)].

C. Tapered-Rib-Profile, Exposed-Fastener Metal Roof Panels:  Formed with raised, trapezoidal major ribs and [intermediate stiffening ribs symmetrically spaced] [flat pan] between major ribs.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

Insert requirements for stainless-steel sheet if required; verify availability with manufacturers.

5. Major-Rib Spacing:  [6 inches (152 mm)] [8 inches (203 mm)] [9 inches (229 mm)] [12 inches (305 mm)] o.c.

6. Panel Coverage:  [24 inches (610 mm)] [36 inches (914 mm)].

7. Panel Height:  [0.625 inch (16 mm)] [0.75 inch (19 mm)] [1.0 inch (25 mm)] [1.25 inches (32 mm)] [1.5 inches (38 mm)].

D. Vee-Rib-Profile, Exposed-Fastener Metal Roof Panels:  Formed with raised, V-shaped ribs and recesses that are approximately same size, evenly spaced across panel width, and with rib/recess sides angled at approximately 45 degrees.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] [0.064-inch (1.63-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] [0.064-inch (1.63-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] [0.050 inch (1.27 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] Insert requirements for stainless-steel sheet if required; verify availability with manufacturers.

4. Rib Spacing:  [5.3 inches (135 mm)] [7.2 inches (183 mm)] [12 inches (305 mm)] o.c.

5. Panel Coverage:  [30 inches (762 mm)] [32 inches (813 mm)] [36 inches (914 mm)] [40 inches (1016 mm)].

6. Panel Height:  [1.375 inches (35 mm)] [1.5 inches (38 mm)] [1.75 inches (44 mm)] [2.0 inches (51 mm)] [3.0 inches (76 mm)] <.

E. Box-Rib-Profile, Exposed-Fastener Metal Roof Panels <Insert drawing designation>:  Formed with raised, box-shaped ribs that are wider than recesses, evenly spaced across panel width, and with rib/recess sides angled 60 degrees or more.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] 

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Rib Spacing:  [2.67 inches (68 mm)] [4.0 inches (102 mm)] [5.3 inches (135 mm)] [6.0 inches (152 mm)] o.c.

5. Panel Coverage:  [24 inches (610 mm)] [28 inches (711 mm)] [30 inches (762 mm)] [32 inches (813 mm)] [36 inches (914 mm)].

6. Panel Height:  [0.625 inch (16 mm)] [1.0 inch (25 mm)] [1.5 inches (38 mm)] [2.0 inches (51 mm)].

F. Deep-Box-Rib-Profile, Exposed-Fastener Metal Roof Panels:  Formed with raised, box-shaped ribs that are wider than recesses, evenly spaced across panel width, and with rib/recess sides angled more than 60 degrees.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] [0.064-inch (1.63-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] [0.064-inch (1.63-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] [0.050 inch (1.27 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Rib Spacing:  [12 inches (305 mm)] o.c.

5. Panel Coverage:  [24 inches (610 mm)].

6. Panel Height:  [3 inches (76 mm)] [4 inches (102 mm)].

20.8 CONCEALED-FASTENER, LAP-SEAM METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting side edges of adjacent panels and mechanically attaching through panel to supports using concealed fasteners[ and factory-applied sealant] in side laps.  Include accessories required for weathertight installation.

B. Tapered-Rib-Profile, Concealed-Fastener Metal Roof Panels <Insert drawing designation>:  Formed with raised, trapezoidal major rib at panel edge and [intermediate stiffening ribs symmetrically spaced] [flat pan] between major rib and panel edge.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] .

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Coverage:  [12 inches (305 mm)] [16 inches (406 mm)] [18 inches (457 mm)] <Insert dimension>.

5. Panel Height:  [1.0 inch (25 mm)] [1.5 inches (38 mm)] [1.75 inches (44 mm)] <Insert dimension>.

C. Standing-Seam-Profile, Concealed-Fastener Metal Roof Panels:  Formed with raised, curved-top, standing-seam-shaped major rib at panel edge and [intermediate stiffening ribs symmetrically spaced] [flat pan] between major rib and panel edge.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

Insert requirements for stainless-steel sheet if required; verify availability with manufacturers.

5. Panel Coverage:  [10 inches (254 mm)] [12 inches (305 mm)] [16 inches (406 mm)] [18 inches (457 mm)].

6. Panel Height:  [1.0 inch (25 mm)] [1.25 inches (32 mm)] [1.5 inches (38 mm)] 

D. Batten-Seam-Profile, Concealed-Fastener Metal Roof Panels :  Formed with raised, batten-seam-shaped major rib at panel edge and [intermediate stiffening ribs symmetrically spaced] [flat pan] between major rib and panel edge.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert finish>.

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Coverage:  [10 inches (254 mm)] [12 inches (305 mm)] [14 inches (356 mm)] [15 inches (381 mm)] [18 inches (457 mm)] [24 inches (610 mm)] [36 inches (914 mm)].

5. Panel Height:  [0.75 inch (19 mm)] [1.25 inches (32 mm)] [1.5 inches (38 mm)].

6. Batten Width:  [1.5 inches (38 mm)] [2.0 inches (51 mm)].

If required, insert requirements for multirib roof panels attached to supports with proprietary fastening system available from Morin.

20.9 STANDING-SEAM METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side laps.  Include clips, cleats, pressure plates, and accessories required for weathertight installation.

1. Steel Panel Systems:  Unless more stringent requirements are indicated, comply with ASTM E 1514.

2. Aluminum Panel Systems:  Unless more stringent requirements are indicated, comply with ASTM E 1637.

B. Vertical-Rib, Snap-Joint, Standing-Seam Metal Roof Panels:  Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels, and snapping panels together.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

Retain first subparagraph below if required.  Batten is optional feature with some manufacturers; verify availability.

5. Batten:  Same material, finish, and color as roof panels.

6. Clips:  [Fixed] [Floating to accommodate thermal movement].

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

7. Panel Coverage:  [10 inches (254 mm)] [12 inches (305 mm)] [14 inches (356 mm)] [16 inches (406 mm)] [18 inches (457 mm)] [24 inches (610 mm)].

8. Panel Height:  [1.0 inch (25 mm)] [1.5 inches (38 mm)] [1.75 inches (44 mm)] 

C. Vertical-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels <Insert drawing designation>:  Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels, and mechanically seaming panels together.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert finish>.

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

Retain first subparagraph below if required.  Batten is optional feature with some manufacturers; verify availability.

5. Batten:  Same material, finish, and color as roof panels.

6. Clips:  [Fixed] [Floating to accommodate thermal movement].

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

7. Joint Type:  [Single folded] [Double folded] [As standard with manufacturer].

8. Panel Coverage:  [12 inches (305 mm)] [14 inches (356 mm)] [16 inches (406 mm)] [18 inches (457 mm)] [20 inches (508 mm)] [24 inches (610 mm)].

9. Panel Height:  [1.5 inches (38 mm)] [2.0 inches (51 mm)] [2.5 inches (64 mm)] 

D. Trapezoidal-Rib, Snap-Joint, Standing-Seam Metal Roof Panels:  Formed with raised trapezoidal ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels, and snapping panels together.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Clips:  [Fixed] [Floating to accommodate thermal movement].

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

4. Panel Coverage:  [12 inches (305 mm)] [18 inches (457 mm)] [24 inches (610 mm)].

5. Panel Height:  [3 inches (76 mm)].

E. Trapezoidal-Rib, Seamed-Joint, Standing-Seam Metal Roof Panels:  Formed with raised trapezoidal ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels, and mechanically seaming panels together.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

If required, insert requirements for aluminum.  Verify availability with manufacturers.

3. Clips:  [Fixed] [Floating to accommodate thermal movement].

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

4. Joint Type:  [Single folded] [Double folded] [As standard with manufacturer].

5. Panel Coverage:  [12 inches (305 mm)] [18 inches (457 mm)] [24 inches (610 mm)].

6. Panel Height:  [2.7 inches (69 mm)] [3.0 inches (76 mm)].

F. Integral-Standing-Seam Metal Roof Panels:  Formed with integral ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and lapping and interconnecting side edges of adjacent panels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

5. Clips:  [Fixed] [Floating to accommodate thermal movement].

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

6. Panel Coverage:  [12 inches (305 mm)] [16 inches (406 mm)] [18 inches (457 mm)].

7. Panel Height:  [1.0 inch (25 mm)] [1.5 inches (38 mm)] [2.0 inches (51 mm)] 

20.10 BATTEN-SEAM METAL ROOF PANELS

A. General:  Provide factory-formed metal roof panel assembly designed to be installed by covering vertical side edges of adjacent panels with battens and mechanically attaching panels to supports using concealed clips.  Include battens and accessories required for weathertight installation.

Revise first paragraph below to allow push-on-type battens held in place by integral vinyl insert; these are available only from Berridge.

B. Narrow-Profile, Snap-on-Batten-Seam Metal Roof Panels:  Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for independent installation by mechanically attaching panels to supports using concealed clips located under 1 side of panels and engaging opposite edge of adjacent panels, and installation of 3/8-to-1/2-inch- (10-to-13-mm-) wide, snap-on battens over panel joints.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Panel Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol]

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Panel Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

3. Panel Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished] <Insert finish>.

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

5. Batten Material:  [Same material, finish, and color as roof panels] <Insert material and finish requirements>.

6. Clips:  [One] [Two] piece.

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

Retain first subparagraph below if required.

7. Sealant:  Factory applied [in top] [on each side] of battens.

8. Panel Coverage:  [12 inches (305 mm)] [14 inches (356 mm)] [16 inches (406 mm)] [18 inches (457 mm)] [20 inches (508 mm)] <Insert dimension>.

9. Batten Height:  [1.0 inch (25 mm)] [1.25 inches (32 mm)] [1.5 inches (38 mm)] [1.75 inches (44 mm)] [2.0 inches (51 mm)] <Insert dimension>.

C. Wide-Profile, Snap-on-Batten-Seam Metal Roof Panels <Insert drawing designation>:  Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for independent installation by mechanically attaching panels to supports using concealed clips located between and engaging edges of adjacent panels, and installing snap-on battens over panel joints.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Panel Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Panel Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert finish>.

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.

3. Panel Material:  Aluminum sheet, [0.024 inch (0.061 mm)] [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] [0.050 inch (1.27 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

5. Batten Material:  [Same material, finish, and color as roof panels] 

6. Clips:  One piece.

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

Retain first subparagraph below if required.  Verify availability with manufacturers.

7. Sealant:  Factory applied on each side of battens.

8. Panel Coverage:  [12 inches (305 mm)] [14 inches (356 mm)] [16 inches (406 mm)] [18 inches (457 mm)] [22 inches (559 mm)] [24 inches (610 mm)].

9. Batten Height:  [1.0 inch (25 mm)] [1.5 inches (38 mm)] [1.75 inches (44 mm)] [1.88 inches (48 mm)] [2.0 inches (51 mm)]. 

D. Seamed-Batten Metal Roof Panels:  Formed with vertical ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [smooth, flat pan] between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels and engaging opposite edge of adjacent panels, and installing mechanically seamed battens over panel joints.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Panel Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert finish>.

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.

2. Panel Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

3. Panel Material:  Aluminum sheet, [0.024 inch (0.061 mm)] [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] [0.050 inch (1.27 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Panel Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

5. Batten Material:  [Same material, finish, and color as roof panels] 

6. Clips:  [One] [Two] piece.

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  [0.028-inch- (0.71-mm-)] [0.064-inch- (1.63-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  [0.025-inch- (0.64-mm-)] [0.062-inch- (1.59-mm-)] thick, stainless-steel sheet.

Retain first subparagraph below if required.  Verify availability with manufacturers.

7. Sealant:  Factory applied on each side of clips under battens.

8. Panel Coverage:  [12 inches (305 mm)] [16 inches (406 mm)] [18 inches (457 mm)].

9. Batten Height:  [2.0 inches (51 mm)] [2.375 inches (60 mm)] [3.0 inches (76 mm)].

20.11 HORIZONTAL-SEAM (BERMUDA-TYPE) METAL ROOF PANELS

A. Horizontal-Seam (Bermuda-Type) Metal Roof Panels:  Formed with horizontal seam at panel edges and smooth, flat pan; designed to be installed in sequential installation by engaging lower edge of each panel to upper edge of panel below and mechanically attaching panels to supports using concealed clips located under upper edge of panels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

2. Material:  Aluminum-zinc alloy-coated steel sheet, [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <

3. Material:  Aluminum sheet, 0.032 inch (0.81 mm) thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer].

b. Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] 

4. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

5. Clips:  One piece.

Retain one of first two subparagraphs below.  Retain steel clips for steel roof panels, stainless-steel clips for aluminum or copper panels.

a. Material:  0.028-inch- (0.71-mm-) nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

b. Material:  0.025-inch- (0.64-mm-) thick, stainless-steel sheet.

Retain first subparagraph below if required.  Verify availability with manufacturers.

6. Seal:  Factory-applied sealant or vinyl weatherseal in seam.

7. Exposure:  [9.5 inches (241 mm)] [11 inches (279 mm)] nominal.

8. Seam Height:  [1.0 inch (25 mm)] [1.5 inches (38 mm)].

20.12 FOAMED-INSULATION-CORE METAL ROOF PANELS

A. General:  Provide factory-formed and -assembled metal roof panels fabricated from two sheets of metal with insulation core foamed-in-place during fabrication with joints between panels designed to form weathertight seals.  Include accessories required for weathertight installation.

1. Panel Performance:

a. Flatwise Tensile Strength:  30 psi (200 kPa) when tested according to ASTM C 297/C 297M.

b. Humid Aging:  Volume increase not greater than 6.0 percent and no delamination or metal corrosion when tested for 7 days at 140 deg F (60 deg C) and 100 percent relative humidity according to ASTM D 2126.

c. Heat Aging:  Volume increase not greater than 2.0 percent and no delamination, surface blistering, or permanent bowing when tested for 7 days at 200 deg F (93 deg C) according to ASTM D 2126.

d. Cold Aging:  Volume decrease not more than 1.0 percent and no delamination, surface blistering, or permanent bowing when tested for 7 days at minus 20 deg F (29 deg C) according to ASTM D 2126.

e. Fatigue:  No evidence of delamination, core cracking, or permanent bowing when tested to a 20-lbf/sq. ft. (958-kPa) positive and negative wind load and with deflection of L/180 for 2 million cycles.

f. Autoclave:  No delamination when exposed to 2-psi (13.8-kPa) pressure at a temperature of 212 deg F (100 deg C) for 2-1/2 hours.

g. Fire-Test-Response Characteristics:  Class A according to ASTM E 108.

2. Insulation Core:  Modified isocyanurate or polyurethane foam using a non-CFC blowing agent, with maximum flame-spread and smoke-developed indexes of 25 and 450, respectively.

a. Closed-Cell Content:  90 percent when tested according to ASTM D 2856.

b. Density:  2.0 to 2.6 lb/cu. ft. (32 to 42 kg/cu. m) when tested according to ASTM D 1622.

c. Compressive Strength:  Minimum 20 psi (140 kPa) when tested according to ASTM D 1621.

d. Shear Strength:  26 psi (179 kPa) when tested according to ASTM C 273.

B. Lap-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels:  Formed for lapping side edges of adjacent panels and mechanically attaching to supports using exposed fasteners in side laps.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Facings:  Fabricate panel with exterior and interior facings of same material and thickness.

a. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

b. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

c. Exterior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range] <Insert color>.

d. Interior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

Retain first subparagraph below if required.  Batten is optional feature with some manufacturers; verify availability.

2. Batten:  Same material, finish, and color as exterior facings of roof panels.

3. Panel Coverage:  [24 inches (610 mm)] [30 inches (762 mm)] [36 inches (914 mm)] [39.6 inches (1000 mm)] [40 inches (1016 mm)] [44.5 inches (1130 mm)] Panel Thickness:  [1.0 inch (25 mm)] [1.5 inches (38 mm)] [2.0 inches (51 mm)] [2.5 inches (64 mm)] [3.0 inches (76 mm)] [4.0 inches (102 mm)] [5.0 inches (127 mm)] [6.0 inches (152 mm)].

Coordinate thermal resistance value in subparagraph below with panel thickness in last subparagraph above.

4. Thermal-Resistance Value (R-Value):  .

C. Standing-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels :  Formed with vertical tongue-and-groove ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by interlocking tongue-and-groove panel edges and mechanically attaching panels to supports using concealed clips located between and engaging edges of adjacent panels, and mechanically seaming panels together.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Facings:  Fabricate panel with exterior and interior facings of same material and thickness.

a. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

b. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] nominal thickness.

c. Exterior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

d. Interior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

2. Joint Type:  [Single folded] [Double folded] [As standard with manufacturer].

3. Panel Coverage:  [36 inches (914 mm)] [42 inches (1067 mm)].

4. Panel Thickness:  [2.0 inches (51 mm)] [2.5 inches (64 mm)] [3.0 inches (76 mm)] [4.0 inches (102 mm)] [5.0 inches (127 mm)] [6.0 inches (152 mm)].

Coordinate thermal resistance value in subparagraph below with panel thickness in last subparagraph above.

5. Thermal-Resistance Value (R-Value):.

D. Batten-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels <:  Formed with vertical or tapered tongue-and-groove ribs at panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between ribs; designed for sequential installation by interlocking tongue-and-groove panel edges and mechanically attaching panels to supports using concealed clips located between and engaging edges of adjacent panels, and installing snap-on battens over panel joints.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Facings:  Fabricate panel with exterior and interior facings of same material and thickness.

a. Material:  Zinc-coated (galvanized) steel sheet, 0.022-inch (0.56-mm) nominal thickness.

b. Material:  Aluminum-zinc alloy-coated steel sheet, 0.022-inch (0.56-mm) nominal thickness.

c. Exterior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

d. Interior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

1) Color:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

2. Batten:  Same material, finish, and color as exterior facings of roof panels.

3. Clips:  One piece; [0.064-inch- (1.63-mm-)] [0.097-inch- (2.50-mm-)] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

4. Panel Coverage:  [36 inches (914 mm)] [39.6 inches (1000 mm)].

5. Panel Thickness:  [1.75 inches (44 mm)] [2.0 inches (51 mm)] [2.5 inches (64 mm)] [3.0 inches (76 mm)] [4.0 inches (102 mm)] [5.0 inches (127 mm)] [6.0 inches (152 mm)].

Coordinate thermal resistance value in first subparagraph below with panel thickness in last subparagraph above.

6. Thermal-Resistance Value (R-Value):  <.

20.13 METAL SOFFIT PANELS

Some metal soffit panels can be used for fasciae, mansards, and equipment screens, as well as for soffits; verify applications with manufacturers.

A. General:  Provide factory-formed metal soffit panels designed to be installed by lapping and interconnecting side edges of adjacent panels and mechanically attaching through panel to supports using concealed fasteners[ and factory-applied sealant] in side laps.  Include accessories required for weathertight installation.

B. Metal Soffit Panels:  Match profile and material of metal roof panels.

1. Finish:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated on Drawings].

Retain subparagraph below if required.  Verify availability with manufacturers.

2. Sealant:  Factory applied within interlocking joint.

Retain paragraph above or one or more metal soffit panel paragraphs below.  Delete remainder of article if retaining above and metal soffit panels are required to match metal roof panels.

Not all manufacturers offer perforated panels; verify availability.

C. Flush-Profile Metal Soffit Panels:  [Solid] [Perforated] panels formed with vertical panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between panel edges; with flush joint between panels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Same material, finish, and color as metal roof panels.

Retain subparagraph above or one of first four subparagraphs below.

2. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

3. Material:  Aluminum-zinc alloy-coated steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

4. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

5. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

6. Panel Coverage:  [8 inches (203 mm)] [12 inches (305 mm)] [16 inches (406 mm)] [20 inches (508 mm)].

7. Panel Height:  [0.875 inch (22 mm)] [1.0 inch (25 mm)] [1.5 inches (38 mm)] [3.0 inches (76 mm)].

Retain subparagraph below if required.  Verify availability with manufacturers.

8. Sealant:  Factory applied within interlocking joint.

Not all manufacturers offer perforated panels; verify availability.

D. Reveal-Joint-Profile Metal Soffit Panels <Insert drawing designation>:  [Solid] [Perforated] panels formed with vertical panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between panel edges; with recessed reveal joint between panels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Same material, finish, and color as metal roof panels.

Retain subparagraph above or one of first three subparagraphs below.

2. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch (0.56-mm)] [0.028-inch (0.71-mm)] [0.034-inch (0.86-mm)] [0.040-inch (1.02-mm)] [0.052-inch (1.32-mm)] nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

3. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

4. Material:  Aluminum sheet, [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

5. Material:  Copper sheet, [16-oz./sq. ft. weight (0.55-mm thickness)] [20-oz./sq. ft. weight (0.68-mm thickness)].

a. Exterior Finish:  [Brushed satin (lacquered)] [Mirror polished].

If required, insert requirements for stainless steel.  Verify availability with manufacturers.

6. Panel Coverage:  [8 inches (203 mm)] [12 inches (305 mm)] [16 inches (406 mm)] [20 inches (508 mm)].

7. Panel Height:  [0.75 inch (19 mm)] [1.0 inch (25 mm)] [1.5 inches (38 mm)].

Not all manufacturers offer perforated panels; verify availability.

E. V-Groove-Profile Metal Soffit Panels:  [Solid] [Perforated] panels formed with vertical panel edges and [intermediate stiffening ribs symmetrically spaced] [flat pan] between panel edges; with V-groove joint between panels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

1. Material:  Same material, finish, and color as metal roof panels.

Retain subparagraph above or one of first three subparagraphs below.

2. Material:  Zinc-coated (galvanized) steel sheet, 0.028-inch (0.71-mm) nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

3. Material:  Aluminum-zinc alloy-coated steel sheet, 0.028-inch (0.71-mm) nominal thickness.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

4. Material:  Aluminum sheet, [0.024 inch (0.65 mm)] [0.032 inch (0.81 mm)] thick.

a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol].

b. Color:  [Match finish and color of metal roof panels] [Match finish and color of metal wall panels] [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

5. Panel Coverage:  [6 inches (152 mm)] [12 inches (305 mm)] [14 inches (356 mm)].

6. Panel Height:  [0.375 inch (10 mm)] [0.44 inch (11 mm)] [0.50 inch (13 mm)] [0.625 inch (16 mm)].

20.14 ACCESSORIES

In this article, retain accessories required and coordinate with those specified in Division 07 Section "Sheet Metal Flashing and Trim."

Revise first paragraph below with specific requirements if necessary.

A. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish of metal roof panels unless otherwise indicated.

1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal roof panels.

2. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips; cut or premolded to match metal roof panel profile.  Provide closure strips where indicated or necessary to ensure weathertight construction.

3. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material recommended by manufacturer.

B. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, minimum [0.018 inch (0.45 mm)] <Insert thickness> thick.  Provide flashing and trim as required to seal against weather and to provide finished appearance.  Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with same finish system as adjacent metal roof panels.

If required, insert special requirements for ridge closures, corner units, copings, fasciae, and fillers.

C. Gutters:  Formed from same material roof panels.  Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required.  Fabricate in minimum 96-inch- (2400-mm-) long sections, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual."  Furnish gutter supports spaced a maximum of 36 inches (900 mm) o.c., fabricated from same metal as gutters.  Provide wire ball strainers of compatible metal at outlets.  Finish gutters to match [metal roof panels] [roof fascia and rake trim].

D. Downspouts:  Formed from same material as roof panels.  Fabricate in 10-foot- (3-m-) long sections, complete with formed elbows and offsets, of size and metal thickness according to SMACNA's "Architectural Sheet Metal Manual".  Finish downspouts to match gutters.

E. Roof Curbs:  Fabricated from same material as roof panels, minimum [0.048 inch (1.2 mm)] <Insert thickness> thick; with bottom of skirt profiled to match roof panel profiles, and welded top box and integral full-length cricket.  Fabricate curb subframing of minimum 0.0598-inch- (1.5-mm-) thick, angle-, C-, or Z-shaped steel sheet.  Fabricate curb and subframing to withstand indicated loads, of size and height indicated.  Finish roof curbs to match metal roof panels.

Retain subparagraph below if required.

1. Insulate roof curb with 1-inch- (25-mm-) thick, rigid insulation.

20.15 SNOW GUARDS

Snow guards are not provided by metal roof panel manufacturers.

A. Snow Guards:  Prefabricated, noncorrosive units designed to be installed without penetrating metal roof panels, and complete with predrilled holes, clamps, or hooks for anchoring.

Retain one of five snow guard subparagraphs below.  Coordinate with metal panel type and profile.  Because each snow guard product is unique, insert manufacturer's proprietary requirements.

1. Surface-Mounted, Plastic, Stop-Type Snow Guards:  [Clear] [Integral color] polycarbonate stops designed for attachment to pan surface of metal roof panels using construction adhesive, silicone or polyurethane sealant, or adhesive tape.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

2. Surface-Mounted, Metal, Stop-Type Snow Guards:  Cast-aluminum stops designed for attachment to pan surface of metal roof panel using construction adhesive, silicone or polyurethane sealant, or adhesive tape.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

Retain first subparagraph below for copper roof panels.

3. Surface-Mounted, Copper, Stop-Type Snow Guards:  Bronze-alloy stops designed for attachment to pan surface of copper roof panel using solder.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

4. Seam-Mounted, Stop-Type Snow Guards:  [Cast-aluminum] [Malleable-iron] [Clear polycarbonate] [Colored polycarbonate] stops designed for attachment to vertical ribs of standing-seam metal roof panels with stainless-steel set screws.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

5. Seam-Mounted, Bar-Type Snow Guards:  [Aluminum] [or] [stainless-steel] rods or bars held in place by stainless-steel clamps attached to vertical ribs of standing-seam metal roof panels.

a. Aluminum Finish:  [Mill] [Clear anodized] <Insert finish>.

b. Stainless-Steel Finish:  [Mill] [No. 2B] [No. 4] <Insert finish>.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

1) Products:  Subject to compliance with requirements, [provide the following] [

20.16 FABRICATION

Insert unique general fabrication requirements, if any, to suit Project.

A. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes and as necessary to fulfill indicated performance requirements.  Comply with indicated profiles and with dimensional and structural requirements.

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.

Retain first paragraph below if gaskets or sealants are factory installed.

C. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight and minimize noise from movements within panel assembly.

D. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool marks and that are true to line and levels indicated, with exposed edges folded back to form hems.

2. End Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.

3. End Seams for Other Than Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Tin edges to be seamed, form seams, and solder.

4. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of accessories exposed to view.

6. Fabricate cleats and attachment devices of size and metal thickness recommended by SMACNA's "Architectural Sheet Metal Manual" or by metal roof panel manufacturer for application, but not less than thickness of metal being secured.

20.17 FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

PART 21 -  EXECUTION

21.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, metal roof panel supports, and other conditions affecting performance of the Work.

Retain one or both of first two paragraphs below.

B. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, and other structural panel support members and anchorages have been installed within alignment tolerances required by metal roof panel manufacturer.

C. Examine solid roof sheathing to verify that sheathing joints are supported by framing or blocking and that installation is within flatness tolerances required by metal roof panel manufacturer.

D. Examine roughing-in for components and systems penetrating metal roof panels to verify actual locations of penetrations relative to seam locations of metal roof panels before metal roof panel installation.

Retain paragraph below if required.

E. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

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

21.2 PREPARATION

A. Clean substrates of substances harmful to insulation, including removing projections capable of interfering with insulation attachment.

Retain first paragraph below if required to separate foam-plastic insulation from interior.

B. Substrate Board:  Install substrate boards over roof [deck] [sheathing] on entire roof surface.  Attach with substrate-board fasteners.

1. Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows.  Tightly butt substrate boards together.

2. Comply with [UL] [FMG] requirements for fire-rated construction.

C. Miscellaneous Framing:  Install subpurlins, eave angles, furring, and other miscellaneous roof panel support members and anchorage according to metal roof panel manufacturer's written instructions.

Furring channels must be wire tied to supports in most fire-resistance-rated assemblies.  Verify requirements of assemblies and revise subparagraph below to suit Project.

1. Soffit Framing:  Wire tie[ or clip] furring channels to supports[, as required to comply with requirements for assemblies indicated].

21.3 UNDERLAYMENT INSTALLATION

Retain this article for metal roof panels applied over solid roof sheathing.

A. Self-Adhering Sheet Underlayment:  Apply primer if required by manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation.  Apply at locations indicated [below] [on Drawings], wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses.  Overlap side edges not less than 3-1/2 inches (90 mm).[  Extend underlayment into gutter trough.] Roll laps with roller.  Cover underlayment within 14 days.

Revise list below to suit Project or delete if indicated on Drawings.  If inserting dimensions, note that many self-adhering sheet underlayments are manufactured in 36-inch- (914-mm-) wide rolls.

1. Roof perimeter for a distance up from eaves of [24 inches (600 mm)] [36 inches (914 mm)] beyond interior wall line.

2. Valleys, from lowest point to highest point, for a distance on each side of [18 inches (460 mm)].  Overlap ends of sheets not less than 6 inches (150 mm).

3. Rake edges for a distance of [18 inches (460 mm)].

4. Hips and ridges for a distance on each side of [12 inches (300 mm)]  Roof to wall intersections for a distance from wall of [18 inches (460 mm)].

5. Around dormers, chimneys, skylights, and other penetrating elements for a distance from element of [18 inches (460 mm)].

B. Felt Underlayment:  Apply at locations indicated [below] [on Drawings], in shingle fashion to shed water, and with lapped joints of not less than 2 inches (50 mm).

Retain one of two subparagraphs below or delete if indicated on Drawings.

1. Apply over entire roof surface.

2. Apply on roof not covered by self-adhering sheet underlayment.  Lap over edges of self-adhering sheet underlayment not less than 3 inches (75 mm), in shingle fashion to shed water.

C. Apply slip sheet over underlayment before installing metal roof panels.

D. Install flashings to cover underlayment to comply with requirements specified in Division 07 Section "Sheet Metal Flashing and Trim."

21.4 THERMAL INSULATION INSTALLATION

Retain this article if insulation is required.

Retain first paragraph below if polyethylene vapor retarder is required beneath insulation.

A. Polyethylene Vapor Retarder:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  Repair tears or punctures immediately before concealment by other work.

Retain first paragraph below for metal roof panels supported by roof deck or solid roof sheathing.

B. Board Insulation:  Extend insulation in thickness indicated to cover entire roof.  Comply with installation requirements in Division 07 Section "Thermal Insulation."

1. Erect insulation and hold in place with Z-shaped furring members spaced [24 inches (610 mm)] [600 mm] o.c.  Securely attach narrow flanges of furring members to roof deck with screws spaced 24 inches (600 mm) o.c.

Retain paragraph below for metal roof panels supported by purlins.

C. Blanket Insulation:  Install insulation concurrently with metal roof panel installation, in thickness indicated to cover entire roof, according to manufacturer's written instructions and as follows:

1. Set vapor-retarder-faced units with vapor retarder [to warm side] [in location indicated] <Insert location> of construction unless otherwise indicated.  Do not obstruct ventilation spaces.

2. Tape joints and ruptures in vapor retarder and seal each continuous area of insulation to surrounding construction to ensure airtight installation.

3. Install blankets straight and true in one-piece lengths with both sets of facing tabs sealed.  Comply with the following installation method:

Retain one of four installation subparagraphs below with last subparagraph above.

a. Over-Framing Installation:  Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing members.  Hold in place by panels fastened to secondary framing.

First subparagraph below accommodates thicker insulation with no compression at purlins; however, thermal bridging occurs through panels in direct contact with structure.  Thermal spacer blocks can be added if required.

b. Between-Purlin Installation:  Extend insulation and vapor retarder between purlins.  Carry vapor-retarder facing tabs up and over purlin, overlapping adjoining facing of next insulation course maintaining continuity of retarder.  Hold in place with bands and crossbands below insulation.

First subparagraph below accommodates thicker insulation with compression occurring at structure.  Thermal spacer blocks can be added to retard heat transfer at these locations.

c. Over-Purlin-with-Spacer-Block Installation:  Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing members.  Install layer of filler insulation over first layer to fill space formed by roof panel standoffs.  Hold in place by panels fastened to standoffs.

First subparagraph below accommodates thicker insulation with no compression.

d. Two-Layers-between-Purlin-with-Spacer-Block Installation:  Extend insulation and vapor retarder between purlins.  Carry vapor-retarder facing tabs up and over purlins, overlapping adjoining facing of next insulation course maintaining continuity of retarder.  Install layer of filler insulation over first layer to fill space between purlins formed by thermal spacer blocks.  Hold in place with bands and crossbands below insulation.

4. Retainer Strips:  Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.

Retain subparagraph below if thermal bridging is a concern.

5. Thermal Spacer Blocks:  Where metal roof panels attach directly to purlins, install thermal spacer blocks.

21.5 METAL ROOF PANEL INSTALLATION, GENERAL

A. Provide metal roof panels of full length from eave to ridge unless otherwise indicated or restricted by shipping limitations.

Retain first paragraph below to allow thermal movement for panels.  Delete for fixed panels.

B. Thermal Movement.  Rigidly fasten metal roof panels to structure at one and only one location for each panel.  Allow remainder of panel to move freely for thermal expansion and contraction.  Predrill panels for fasteners.

1. Point of Fixity:  Fasten each panel along a single line of fixing located at [eave] [ridge] [center of panel length] [locations indicated on Drawings].

2. Avoid attaching accessories through roof panels in a manner that will inhibit thermal movement.

C. Install metal roof panels as follows:

1. Commence metal roof panel installation and install minimum of [300 sq. ft. (27.8 sq. m.)] in presence of factory-authorized representative.

2. Field cutting of metal panels by torch is not permitted.

Retain first subparagraph below if metal roof panels are installed over purlins.

3. Install panels perpendicular to purlins.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5. Provide metal closures at [rake edges] [rake walls] [and] each side of ridge[ and hip] caps.

6. Flash and seal metal roof panels with weather closures at eaves, rakes, and perimeter of all openings.

7. Install ridge[ and hip] caps as metal roof panel work proceeds.

Retain first subparagraph below if end splices are allowed.

8. End Splices:  Locate panel end splices over, but not attached to, structural supports.  Stagger panel end splices to avoid a four-panel splice condition.

9. Install metal flashing to allow moisture to run over and off metal roof panels.

D. Fasteners:

1. Steel Roof Panels:  Use stainless-steel fasteners for surfaces exposed to the exterior and galvanized-steel fasteners for surfaces exposed to the interior.

2. Aluminum Roof Panels:  Use aluminum or stainless-steel fasteners for surfaces exposed to the exterior and aluminum or galvanized-steel fasteners for surfaces exposed to the interior.

3. Copper Roof Panels:  Use copper, stainless-steel, or hardware-bronze fasteners.

Retain first paragraph below for metal panel systems that anchor to substrates with a clip system.

E. Anchor Clips:  Anchor metal roof panels and other components of the Work securely in place, using manufacturer's approved fasteners according to manufacturers' written instructions.

F. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by metal roof panel manufacturer.

1. Coat back side of roof panels with bituminous coating where roof panels will contact wood, ferrous metal, or cementitious construction.

G. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal roof panel assemblies.  Provide types of gaskets, fillers, and sealants indicated or, if not indicated, types recommended by metal roof panel manufacturer.

1. Seal metal roof panel end laps with double beads of tape or sealant, full width of panel.  Seal side joints where recommended by metal roof panel manufacturer.

Retain subparagraph below if joint-sealant work is part of this Section.

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."

21.6 METAL ROOF PANEL INSTALLATION

A. Lap-Seam Metal Roof Panels:  Fasten metal roof panels to supports with fasteners at each lapped joint at location and spacing recommended by manufacturer.

1. Apply panels and associated items for neat and weathertight enclosure.  Avoid "panel creep" or application not true to line.

2. Lap ribbed or fluted sheets one full rib corrugation.

3. Provide metal-backed neoprene or EPDM washers under heads of exposed fasteners bearing on weather side of metal roof panels.

4. Locate and space exposed fasteners in uniform vertical and horizontal alignment.  Use proper tools to obtain controlled uniform compression for positive seal without rupture of washer.

5. Install screw fasteners with power tools having controlled torque adjusted to compress washer tightly without damage to washer, screw threads, or panels.  Install screws in predrilled holes.

6. Provide sealant tape at lapped joints of metal roof panels and between panels and protruding equipment, vents, and accessories.

7. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end laps, and on side laps of nesting-type panels; on side laps of corrugated nesting-type, ribbed, or fluted panels; and elsewhere as needed to make panels weatherproof to driving rains.

8. At panel end splices, nest panels with minimum 6-inch (150-mm) end lap, sealed with butyl-rubber sealant and fastened together by interlocking clamping plates.

B. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended by manufacturer.

1. Install clips to supports with self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation instructions.

Retain one of two subparagraphs below; coordinate with products selected in Part 2.

3. Snap Joint:  Nest standing seams and fasten together by interlocking and completely engaging factory-applied sealant.

4. Seamed Joint:  Crimp standing seams with manufacturer-approved, motorized seamer tool so clip, metal roof panel, and factory-applied sealant are completely engaged.

C. Batten-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer.

1. Install clips to supports with self-drilling fasteners.

2. Apply battens to metal roof panel seams, fully engaged to provide weathertight joints.

D. Horizontal-Seam (Bermuda-Type) Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each horizontal-seam joint at location, spacing, and with fasteners recommended by manufacturer.  Start at eave and work upward toward ridge.

1. Install clips to supports with self-drilling fasteners.

21.7 FOAMED-INSULATION-CORE METAL ROOF PANEL INSTALLATION

A. General:  Apply continuous ribbon of sealant to panel joint on concealed side of insulated metal roof panels as vapor seal; apply sealant to panel joint on exposed side of panels for weather seal.

B. Lap-Seam, Foamed-Insulation-Core Metal Roof Panels:  Fasten insulated metal roof panels to supports with fasteners at each lapped joint at location and spacing recommended by manufacturer.

1. Lap ribbed or fluted sheets one full rib corrugation.  Apply panels and associated items for neat and weathertight enclosure.  Avoid "panel creep" or application not true to line.

2. Provide metal-backed washers under heads of exposed fasteners bearing on weather side of insulated metal roof panels.

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment.  Use proper tools to obtain controlled uniform compression for positive seal without rupture of washer.

4. Provide sealant tape at lapped joints of insulated metal roof panels and between panels and protruding equipment, vents, and accessories.

5. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to make panels weatherproof to driving rains.

Retain subparagraph below if required; coordinate with products retained in Part 2.

6. Apply snap-on battens to insulated metal roof panel seams to conceal fasteners.

C. Standing-Seam, Foamed-Insulation-Core Metal Roof Panels:  Fasten insulated metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended by manufacturer.

1. Install clips to supports with self-tapping fasteners.

2. Seamed Joint:  Crimp standing seams with manufacturer-approved, motorized seamer tool so cleat, insulated metal roof panel, and factory-applied side-lap sealant are completely engaged.

D. Batten-Seam, Foamed-Insulation-Core Metal Roof Panels:  Fasten insulated metal roof panels to supports with concealed clips at each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer.

1. Apply battens to insulated metal roof panel seams, fully engaged to provide weathertight joints.

21.8 METAL SOFFIT PANEL INSTALLATION

A. In addition to complying with requirements in "Metal Roof Panel Installation, General" Article, install metal soffit panels to comply with requirements in this article.

B. Metal Soffit Panels:  Provide metal soffit panels full width of soffits.  Install panels perpendicular to support framing.

1. Flash and seal panels with weather closures where metal soffit panels meet walls and at perimeter of all openings.

C. Metal Fascia Panels:  Align bottom of panels and fasten with blind rivets, bolts, or self-tapping screws.  Flash and seal panels with weather closures where fasciae meet soffits, along lower panel edges, and at perimeter of all openings.

21.9 ACCESSORY INSTALLATION

Revise first paragraph below to suit Project.  Delete items not required.

A. General:  Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.

1. Install components required for a complete metal roof panel assembly including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet metal flashing and trim to fit substrates and to result in waterproof and weather-resistant performance.

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600 mm) of corner or intersection.  Where lapped expansion provisions cannot be used or would not be sufficiently weather resistant and waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic sealant (concealed within joints).

C. Gutters:  Join sections with riveted and soldered or lapped and sealed joints.  Attach gutters to eave with gutter hangers spaced not more than 36 inches (914 mm) o.c. using manufacturer's standard fasteners.  Provide end closures and seal watertight with sealant.  Provide for thermal expansion.

D. Downspouts:  Join sections with telescoping joints.  Provide fasteners designed to hold downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom and at approximately 60 inches (1500 mm) o.c. in between.

Retain one of two subparagraphs below.

1. Provide elbows at base of downspouts to direct water away from building.

2. Connect downspouts to underground drainage system indicated.

E. Roof Curbs:  Install curbs at locations indicated on Drawings.  Install flashing around bases where they meet metal roof panels.

F. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal to metal roof panels as recommended by manufacturer.

21.10 ERECTION TOLERANCES

Generally retain this article only for sophisticated or highly finished metal roof panel assemblies.

A. Installation Tolerances:  Shim and align metal roof panel units within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

If less-stringent tolerances are desired, consider inserting installation tolerances from MCA's "Guide Specification for Residential Metal Roofing."

21.11 CLEANING

A. Remove temporary protective coverings and strippable films, if any, as metal roof panels are installed unless otherwise indicated in manufacturer's written installation instructions.  On completion of metal roof panel installation, clean finished surfaces as recommended by metal roof panel manufacturer.  Maintain in a clean condition during construction.

B. Replace metal roof panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.
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Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 22 -  GENERAL

22.1 SUMMARY

A. Section includes [APP-modified] [SBS-modified] bituminous protected membrane roofing.

22.2 DEFINITIONS

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

Retain paragraph below if using traditional roofing asphalt complying with ASTM D 312 for adhering roofing components other than APP-modified asphalt roofing sheets; delete if only SEBS-modified roofing asphalt complying with ASTM D 6152 is required.

B. Hot Roofing Asphalt:  Roofing asphalt heated to its equiviscous temperature, the temperature at which its viscosity is 125 centipoise for mop-applied roofing asphalt and 75 centipoise for mechanical spreader-applied roofing asphalt, within a range of plus or minus 25 deg F (14 deg C), measured at the mop cart or mechanical spreader immediately before application.

22.3 PERFORMANCE REQUIREMENTS

A. General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction.  Membrane roofing and base flashings shall remain watertight.

B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by membrane roofing manufacturer based on testing and field experience.

Retain first paragraph below if membrane roofing system is to be designed to withstand uplift pressure established by ASCE/SEI 7.  Revise design uplift pressures if local building code requirements are more stringent than ASCE/SEI 7.  Retain with "FM Approvals Listing" Paragraph below if both ASCE/SEI 7 and FM Approvals criteria apply.  Indicate dimensions of corners, perimeter, and field of roof on Drawings.

Retain first paragraph below if Project is FM Global insured or if FM Approvals requirements will set a minimum quality standard.  Coordinate requirements in FM Approvals classification with other requirements in this Section.

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

Retain one option in first subparagraph below based on windstorm classification of Project.  FM Global Loss Prevention Data Sheet 1-28 multiplies the actual field-of-roof uplift pressure by a factor of 2 to obtain the factored pressure, the number that establishes the minimum FM Approvals approval rating.  Verify availability of roofing systems that comply with these classifications.  Classifications increase in increments of 15, e.g., Classes 1A-135, 1A-150, 1A-165, and higher.  "Class 1A" signifies complying with ASTM E 108, Class A fire performance for FM Approvals-approved Class 1 roof covers.  For areas having three or more hailstorms annually, FM Approvals recommends roofing systems SH (severe hail) rated instead of MH (moderate hail) rated.

1. Fire/Windstorm Classification:  [Class 1A-60] [Class 1A-75] [Class 1A-90] [Class 1A-105] [Class 1A-120].

2. Hail Resistance Rating:  [MH] [SH].

Retain one of three paragraphs below to specify "cool-roof" performance.

Retain first paragraph below if required for LEED-NC Credit SS 7.2.  Pavers made from white concrete, white coated aggregate, and pavers with a white or off-white coating are about the only forms of ballast that will comply.

D. Energy Performance:  Provide roofing system with initial Solar Reflectance Index not less than 78 when calculated according to ASTM E 1980 based on testing identical products by a qualified testing agency.

Retain first paragraph below for roofs that must comply with the DOE's ENERGY STAR requirements.  The DOE's ENERGY STAR "Roof Products Qualified Product List" is available in PDF at www.energystar.gov.

E. Energy Performance:  Provide roofing system that is listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for low-slope roof products.

Usually retain paragraph below for roofs that must comply with California Energy Commission's CEC-Title 24.  Options in paragraph below are values required for low-slope roofs by prescriptive approach; pavers made from white concrete, white coated aggregate, and pavers with a white or off-white coating are about the only forms of ballast that will comply.  Insert other values if required for building-envelope trade-off approach or whole-building performance approach.  A list of products tested according to Cool Roof Rating Council's CRRC-1 with their test values is available in PDF at www.coolroofs.org.

F. Energy Performance:  Provide roofing system with initial Solar Reflectance not less than [0.70] and Thermal Emittance not less than [0.75] < when tested according to CRRC-1.

22.4 QUALITY ASSURANCE

Retain first paragraph below if required to comply with FM Approvals, UL, or another building code, or to comply with provisions of manufacturer's special warranty.  Consult manufacturer's literature because requirements vary.

A. Source Limitations:  Obtain components including [roof insulation] [fasteners] <Insert products> for membrane roofing system [from same manufacturer as membrane roofing] [or] [approved by membrane roofing manufacturer].

Retain one of three options in first paragraph below based on fire classification of roof assembly and roof covering.  Delete paragraph if including exterior fire-test exposure in FM Approvals class designation in "Performance Requirements" Article.

B. Exterior Fire-Test Exposure:  ASTM E 108, [Class A] [Class B] [Class C]; for application and roof slopes indicated, as determined by testing identical membrane roofing materials by a qualified testing agency.  Materials shall be identified with appropriate markings of applicable testing agency.

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

C. Fire-Resistance Ratings:  Where indicated, provide fire-resistance-rated roof assemblies identical to those of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

Consider retaining first paragraph below if roofing installation is large and complicated.  A preliminary roofing conference would precede a preinstallation conference and focus on roof deck construction and planning activities of roofing Installer.

22.5 DELIVERY, STORAGE, AND HANDLING

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

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

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.

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

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

22.6 PROJECT CONDITIONS

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

PART 23 -  PRODUCTS

23.1 APP-MODIFIED ASPHALT-SHEET MATERIALS

A. APP-Modified Bituminous Membrane Roofing:

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain subparagraph and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain first paragraph below for first APP-modified asphalt sheet and one of two remaining paragraphs for cap sheet.

B. Roofing Membrane Sheet:  [ASTM D 6222, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

C. Smooth-Surfaced Roofing Membrane Cap Sheet:  [ASTM D 6222, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

D. Granule-Surfaced Roofing Membrane Cap Sheet:  [ASTM D 6222, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; granular surfaced; suitable for application method specified.

23.2 SBS-MODIFIED ASPHALT-SHEET MATERIALS

A. SBS-Modified Bituminous Membrane Roofing:

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain subparagraph and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain first paragraph below for first SBS-modified asphalt sheet and one of three remaining paragraphs for cap sheet.

B. Roofing Membrane Sheet:  [ASTM D 6164, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

C. Smooth-Surfaced Roofing Membrane Cap Sheet:  [ASTM D 6164, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

D. Granule-Surface Roofing Membrane Cap Sheet:  [ASTM D 6164, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; granular surfaced; suitable for application method specified.

E. Metal-Foil-Surfaced Roofing Membrane Cap Sheet:  ASTM D 6298, metal-foil surfaced SBS-modified asphalt sheet (reinforced with glass fibers); suitable for application method specified, and as follows:

1. Foil Surfacing:  [Aluminum] [Copper] [Stainless steel].

23.3 BASE-SHEET MATERIALS

Retain base sheet from paragraphs below.  Roof assembly identification matrices and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" require a base sheet.  Coated base sheets separate roofing membrane from deck, support and cushion roofing membrane from rough or irregular deck, and provide a strong first layer to the roofing membrane.

Retain first paragraph below for SBS-modified, asphalt-coated, glass-fiber base sheet, which can be used with both APP-modified and SBS-modified bituminous roofing.  Retain option if required.

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.

SBS-modified bituminous base sheets are available in different weights from different manufacturers.  Many products comfortably exceed minimum weight set by ASTM D 4601, Type II, which is 15.5 lb/100 sq. ft. (0.75 kg/sq. m).  Verify functional requirements with roofing system manufacturers because there are no other product standards.

1. Weight:  [25 lb/100 sq. ft. (1.2 kg/sq. m)] [40 lb/100 sq. ft. (1.95 kg/sq. m)] [50 lb/100 sq. ft. (2.4 kg/sq. m)] [60 lb/100 sq. ft. (2.9 kg/sq. m)] [75 lb/100 sq. ft. (3.7 kg/sq. m)], minimum.

Retain first paragraph below for coated glass-fiber base sheet.  Type II is stronger and heavier than Type I.  Both may be classified by UL as "Class G-2" coated base sheets.

B. Base Sheet:  ASTM D 4601, [Type I] [Type II], nonperforated, asphalt-impregnated and -coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.

Retain first paragraph below for coated glass-fiber venting base sheet.  Venting base sheets may be used over insulating concrete decks or over existing roofing before reroofing.  Review other alternatives with roofing system manufacturer and revise description to suit Project.

C. Base Sheet:  ASTM D 4897, Type II, venting, nonperforated, heavyweight, asphalt-impregnated and -coated, glass-fiber base sheet with coarse granular surfacing or embossed venting channels on bottom surface.

D. Base Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides.

23.4 BASE-PLY SHEET MATERIALS

Modified bitumen protected roof assembly identification matrices and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" require a glass-fiber base-ply sheet.  The term "glass-fiber base-ply sheet" is used in this Section to distinguish this part of roofing system from a conventional base sheet and from the bottom ply of a two-ply, modified bituminous roofing membrane.

A. Glass-Fiber Base-Ply Sheet:  ASTM D 2178, [Type IV] [Type VI], asphalt-impregnated, glass-fiber felt.

23.5 BASE FLASHING SHEET MATERIALS

Retain one of first four paragraphs below if backer sheet is required behind exposed flashing sheet.  Coordinate selection with warranty duration.  Retain one of first two below if coated backer sheet is mechanically fastened over wood sheathed parapet; although coated glass-fiber backer sheet is typical, coated organic backer sheet in second paragraph is also offered by some manufacturers.  Third paragraph is for use with APP-modified roofing membranes; fourth is for use with SBS-modified roofing membranes.

A. Backer Sheet:  ASTM D 4601, [Type I] [Type II], asphalt-impregnated and -coated, glass-fiber sheet, dusted with fine mineral surfacing on both sides.

B. Backer Sheet:  ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides.

C. Backer Sheet:  [ASTM D 6222, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

D. Backer Sheet:  [ASTM D 6164, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

Retain first paragraph below for smooth-surfaced flashing sheet to be coated with roof coating and used with APP-modified roofing membranes.

E. Smooth-Surfaced Flashing Sheet:  [ASTM D 6222, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade S, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; smooth surfaced; suitable for application method specified.

Retain one of first two paragraphs below for granule-surfaced flashing sheet.  First paragraph is for use with APP-modified roofing membranes, second is for use with SBS-modified roofing membranes.

F. Granule-Surfaced Flashing Sheet:  [ASTM D 6222, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6223, Grade G, Type I or II, APP-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; granular surfaced; suitable for application method specified, and as follows:

1. Granule Color:  [White] [Gray] [Tan].

G. Granule-Surfaced Flashing Sheet:  [ASTM D 6164, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric)] [ASTM D 6163, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers)] [ASTM D 6162, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with a combination of polyester fabric and glass fibers)]; granular surfaced; suitable for application method specified, and as follows:

1. Granule Color:  [White] [Gray] [Tan].

Metal-foil-surfaced flashing sheet is produced by several manufacturers for torch application and, in some cases, for hot-mopped application with SBS-modified roofing membrane.

H. Metal-Foil-Surfaced Flashing Sheet:  ASTM D 6298, metal-foil surfaced SBS-modified asphalt sheet (reinforced with glass fibers); suitable for application method specified, and as follows:

Retain one of four options in subparagraph below.

1. Foil Surfacing:  [Aluminum] [Copper] [Stainless steel] [Aluminum, fluoropolymer coated finish, of color and gloss selected by Architect from manufacturer's full range].

Retain paragraph below if glass-fiber fabric is required at upper flashing terminations.

I. Glass-Fiber Fabric:  Woven glass-fiber cloth, treated with asphalt, complying with ASTM D 1668, Type I.

23.6 AUXILIARY ROOFING MEMBRANE MATERIALS

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

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

Retain subparagraph below if low-emitting materials are required for LEED-NC Credit EQ 4.1.

2. Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

a. Plastic Foam Adhesives:  50 g/L.

b. Multipurpose Construction Adhesives:  70 g/L.

c. Fiberglass Adhesives:  80 g/L.

d. Contact Adhesives:  80 g/L.

e. Other Adhesives:  250 g/L.

f. Nonmembrane Roof Sealants:  300 g/L.

g. Sealant Primers for Nonporous Substrates:  250 g/L.

h. Sealant Primers for Porous Substrates:  775 g/L.

Retain first paragraph below if priming concrete roof deck.

B. Asphalt Primer:  ASTM D 41.

Retain one of first two paragraphs below for roofing asphalt used with base sheets or glass-fiber base-ply sheets, and possibly with roofing membrane and base flashing.  See roofing manufacturer's written instructions for requirements.  Although "steep" asphalt (Type III) is used, "extra steep" asphalt (Type IV) predominates.  SEBS-modified roofing asphalt is offered by some roofing system manufacturers.  SEBS-modified roofing asphalt has a higher softening temperature and better low temperature flexibility than standard roofing asphalt but also costs more.

C. Roofing Asphalt:  ASTM D 312, [Type III] [Type IV] [Type III or IV as recommended by roofing manufacturer for application].

D. Roofing Asphalt:  ASTM D 6152, SEBS modified.

Retain first paragraph below if adhering roofing membrane or base flashing in cold-applied adhesives.

E. Cold-Applied Adhesive:  Roofing 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].

Retain first paragraph below if asphalt roofing cement is used to adhere flashings or integral metal sheet flashings and is acceptable to roofing system manufacturer.

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required by roofing manufacturer for application.

Retain first paragraph below if sealant is needed for moving joints in sheet metal accessories or for certain locations where asphalt roofing cement may be inadequate or undesirable.

G. Mastic Sealant:  Polyisobutylene, plain or modified bitumen, nonhardening, nonmigrating, nonskinning, and nondrying.

H. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in FM Approvals 4470, designed for fastening roofing membrane components to substrate, tested by manufacturer for required pullout strength, and acceptable to roofing system manufacturer.

Retain one of first two paragraphs below, or delete both if using wood cants specified in Division 06 Section "Rough Carpentry" or "Miscellaneous Rough Carpentry."

I. Insulation Cant Strips:  ASTM C 728, perlite insulation board.

J. Insulation Cant Strips:  ASTM C 208, Type II, Grade 1, cellulosic-fiber insulation board.

K. Metal Flashing Sheet:  As specified in Division 07 Section "Sheet Metal Flashing and Trim."

Retain first paragraph below if field-applied granules are required for incidental repairs.  Retain option for type of mineral granule.

L. Roofing Granules:  [Ceramic-coated] [Slate] roofing granules, No. 11 screen size with 100 percent passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 (0.425-mm) sieve, color to match roofing membrane.

Retain first paragraph below if separator sheet is required over roofing membrane on protected membrane roofing.

M. Separator Sheet:  Polyethylene sheet, 4 mils (0.1 mm) thick, minimum.

N. Miscellaneous Accessories:  Provide those recommended by roofing system manufacturer.

23.7 COATING MATERIALS

Retain this article if roof coatings are required over smooth-surfaced, APP-modified bituminous base flashing.  Coatings protect against UV exposure and degradation.  Recoating may be required at five- to seven-year intervals depending on severity of exposure.

Asphalt-emulsion coatings in first two paragraphs below may be finish coatings or may be base coats for aluminum-pigmented finish coatings.  ASTM D 1227 applies to asphalt emulsions for use as protective coatings over roofing with minimum roof slope of 1/2 inch per 12 inches (1:24).  Revise description to SBS- or SEBS-modified asphalt emulsions if required.

A. Roof Coating:  ASTM D 1227, Type II, [Class 1, mineral-colloid-emulsified, fibered] [Class 2, chemically emulsified, filled or fibered] asphalt emulsion, asbestos free.

B. Roof Coating:  ASTM D 1227, Type III, [Class 1, mineral-colloid-emulsified] [Class 2, chemically emulsified] asphalt emulsion, nonfibered.

Retain one of two paragraphs below to add reflective surface coating.  White acrylic emulsion roof coatings typically have much higher solar reflectance and infrared emittance than aluminum-pigmented coatings.

C. Roof Coating:  ASTM D 2824, [Type I, nonfibered] [Type III, fibered, asbestos-free], aluminum-pigmented asphaltic coating.

D. Roof Coating:  Acrylic elastomer emulsion coating, formulated for use on bituminous roof surfaces and complying with ASTM D 6083.

1. Color:  [White] [Gray] [Buff].

23.8 ROOF INSULATION

If retaining more than one insulation material in this article, show location of each on Drawings or indicate where each layer is used in roofing system.  Coordinate insulation selection and thicknesses indicated on Drawings with adjoining construction as well as HVAC design and energy program.

Roofing system manufacturers may require use of their own insulations or limit approvals to some insulation manufacturers.  Retain second option in first paragraph below if FM Approvals approval is required.

A. General:  Preformed roof insulation boards manufactured[ or approved] by roofing manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses indicated[ and that produce FM Approvals-approved roof insulation].

Retain first paragraph below for extruded-polystyrene board insulation installed above the membrane of a protected membrane roofing system.  First option below corresponds to DiversiFoam's "Certifoam 40 Drainage Board," Dow's "Styrofoam Roofmate," and Owens Corning's "Foamular 404."  Second option corresponds to DiversiFoam's "Certifoam Plaza Deck," Dow's "Styrofoam Plazamate," and Owens Corning's "Foamular 604."  Usually retain Type VI; limit Type VII to roofs with heavy pedestrian traffic.

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, [Type VI, 1.8 lb/cu. ft. (29 kg/cu. m)] [Type VII, 2.2 lb/cu. ft. (35 kg/cu. m)] with two or four edges rabbeted.

Retain paragraph below for mortar-faced, extruded-polystyrene board insulation installed above the membrane of a protected membrane roofing system.  First option describes "Lightguard" and second, "Heavyguard" from T. Clear Corp.

C. Mortar-Faced, Extruded-Polystyrene Board Insulation:  ASTM C 578, Type VI, 1.8-lb/cu. ft. (29-kg/cu. m) minimum density, with tongue-and-groove edges on long dimension, and latex-modified cement mortar topping, [3/8 inch (9 mm) thick, 4.5 lb/sq. ft. (19.5 kg/sq. m)] [15/16 inch (23 mm) thick, 11 lb/sq. ft. (53.7 kg/sq. m)].

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  See Division 01 Section "Product Requirements."

1. Products:  Subject to compliance with requirements, [provide the following] [provide one of the following] [available products that may be incorporated into the Work include, but are not limited to, the following]:

a. T. Clear Corp., a subsidiary of Fin Pan Inc.; [Lightguard] [Heavyguard].

b. <Insert manufacturer's name; product name or designation>.

23.9 INSULATION ACCESSORIES

A. General:  Furnish roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with membrane roofing.

Protection mats in first paragraph below, sometimes called "filter fabrics" or "fabric mats," limit aggregate ballast movement and control insulation flotation in protected membrane roofing systems.

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

Retain paragraph below if T. Clear's proprietary metal securement system is required for mortar-faced board insulation.  Specify gravel stop or counterflashing in Division 07 Section "Sheet Metal Flashing and Trim" or "Roof Specialties," if required.

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

23.10 BALLAST

Retain first paragraph below for aggregate-ballasted installations.  Insert requirements for color if required.

A. Aggregate Ballast:  Washed, crushed stone or smooth stone that will withstand weather exposure without significant deterioration and will not contribute to membrane degradation; of the following size:

Retain one of three subparagraphs below to suit Project.  Coordinate size of aggregate with optional paragraphs for ballast weight in Part 3.

1. Size:  ASTM D 448, Size 5, ranging in size from 1/2 to 1 inch (13 to 25 mm).

2. Size:  ASTM D 448, Size 4, ranging in size from 3/4 to 1-1/2 inches (19 to 38 mm).

3. Size:  ASTM D 448, Size 2, ranging in size from 1-1/2 to 2-1/2 inches (38 to 63 mm).

Retain first paragraph below if covering entire roofed area with interlocking, lightweight roof pavers.  Verify uplift wind resistance with interlocking roof-paver manufacturers.

B. Interlocking Roof Pavers:  Interlocking, lightweight concrete units, specially factory cast for use as roof ballast; grooved back, with four-way drainage capability; beveled, doweled, or otherwise profiled; and as follows:

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Coordinate size selection with minimum paver coverage required, especially at corners, perimeter, penetrations, and above large wall openings.  Paver sizes vary among manufacturers and include 8 by 16, 12 by 12, 12 by 16-1/2, and 12 by 18 inches (200 by 400, 300 by 300, 300 by 420, and 300 by 450 mm).

Retain one of two options in first subparagraph below.

1. Compressive Strength:  [2500 psi (17 MPa)] [5000 psi (34 MPa)] <Insert strength>, minimum.

Retain one of three options in subparagraph below.  If retaining first, indicate colors and textures in a separate schedule.

2. Colors and Textures:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

Retain normal-weight roof pavers in paragraph below if roof pavers are required to form walkways, to cover entire roofed area, or to replace aggregate ballast at roof perimeters, corners, and penetrations.

C. Roof Pavers:  Heavyweight, hydraulically pressed, concrete units, [square edged] [with top edges beveled 3/16 inch (5 mm)], factory cast for use as roof pavers; absorption not greater than 5 percent, ASTM C 140; no breakage and maximum 1 percent mass loss when tested for freeze-thaw resistance, ASTM C 67; and as follows:

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Coordinate size selection with minimum paver coverage required, especially at corners, perimeter, penetrations, and above large wall openings.  Consider handling of pavers as weight increases.

1. Size:  [24 by 24 inches (600 by 600 mm)] <Insert size>.  Manufacture pavers to dimensional tolerances of plus or minus 1/16 inch (1.6 mm) in length, height, and thickness.

Insert weight of roof pavers in first subparagraph below.  SPRI identifies heavyweight roof pavers as weighing 18 lb/sq. ft. (90 kg/sq. m) or more.  Dow Technote 508 identifies two roof-paver minimum weights of 18 and 22 lb/sq. ft. (90 and 110 kg/sq. m), respectively; see Dow Technote 508 for details.  Roof-paver weights vary; 18, 20, 22, and 24 lb/sq. ft. (90, 100, 110, and 120 kg/sq. m), minimum.  Verify availability with manufacturers.

2. Weight:  <Insert weight>.

Retain compressive strength in first subparagraph below.

3. Compressive Strength:  [7500 psi (52 MPa)] [6500 psi (45 MPa)] <Insert strength>, minimum; ASTM C 140.

Retain one of three options in first subparagraph below.  If retaining first, indicate colors and textures in a separate schedule.

4. Colors and Textures:  [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

Retain one of two subparagraphs below for paver supports, which are used to elevate pavers and facilitate drainage, if required.  Retain first subparagraph if paver supports are integrally cast.  Retain second subparagraph if separate pedestal supports, which are used to space, level, and stabilize pavers, are required.  Pedestals may be of fixed height or adjustable for leveling pavers over a sloped substrate.

5. Paver Supports:  Integral corner pedestals.

6. Paver Supports:  Paver manufacturer's standard SBR rubber, high-density polyethylene, or polyurethane paver support assembly, including [fixed-height] [adjustable or stackable] pedestals, shims, and spacer tabs for joint spacing of [1/8 inch (3 mm)] [3/16 inch (5 mm)] [1/8 to 3/16 inch (3 to 5 mm)].

PART 24 -  EXECUTION

24.1 EXAMINATION

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

1. Verify that roof openings and penetrations are in place and curbs are set and braced and that roof drain bodies are securely clamped in place.

Cants, blocking, curbs, and nailers are required at edges of roof penetrations, area dividers, and terminations.

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations.

3. Verify that minimum concrete drying period recommended by roofing system manufacturer has passed.

4. Verify that concrete substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

Retain subparagraph below if hot roofing asphalt is required.

a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt 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 test sample foams or can be easily and cleanly stripped after cooling.

5. Verify that concrete curing compounds that will impair adhesion of roofing components to roof deck have been removed.

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

24.2 PREPARATION

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

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

Retain paragraph below if priming concrete deck before installing overlying roofing system components in hot roofing asphalt.

C. Prime surface of concrete deck with asphalt primer at a rate of 3/4 gal./100 sq. ft. (0.3 L/sq. m) and allow primer to dry.

24.3 ROOFING MEMBRANE INSTALLATION, GENERAL

Retain one of first two paragraphs below.

Retain first paragraph below if referencing NRCA's roof assembly identification matrix system.  See Evaluations for more information.

A. Install roofing membrane system 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."

1. Install roofing system MB[A] [S]-4-C-[T] [M] [L]-P, according to roof assembly identification matrix and roof assembly layout illustrations in NRCA's "The NRCA Roofing and Waterproofing Manual" and requirements in this Section.

First paragraph below can be used instead of paragraph above to describe roof system.  Paragraph below can be used to specify roof system that exceeds requirements of NRCA's roof assemblies.

B. Install roofing membrane system 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:

1. Membrane:  [A (APP)] [S (SBS)].

2. Deck Type:  C (concrete or nonnailable).

APP-modified asphalt roofing sheets are not adhered by mopping with hot asphalt.

3. Adhering Method:  [T (torched)] [M (mopped)] [L (cold-applied adhesive)].

4. Base Sheet:  One.

5. Number of Glass-Fiber Base-Ply Sheets:  One.

6. Number of Modified Asphalt Sheets:  Two.

7. Surfacing Type:  P (protected).

Retain paragraph below if applicable.

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

Retain first paragraph below if roof slope exceeds minimum permitted by roofing system manufacturer.  Revise minimum roof slope to suit application.

D. Where roof slope exceeds [1/2 inch per 12 inches (1:24)] [3/4 inch per 12 inches (1:18)], install roofing membrane sheets parallel with slope.

1. Backnail roofing membrane sheets to nailer strips according to roofing system manufacturer's written instructions.

E. Cooperate with testing agencies engaged or required to perform services for installing roofing system.

F. Coordinate installing roofing system so components of the roofing membrane system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is forecast.

1. Provide tie-offs at end of each day's work to cover exposed roofing membrane sheets with a course of coated felt set in roofing cement or hot roofing asphalt with joints and edges sealed.

2. Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system.

3. Remove and discard temporary seals before beginning work on adjoining roofing.

Retain one of first two paragraphs below if using hot roofing asphalt.  APP-modified asphalt roofing sheets are not adhered in hot roofing asphalt but hot asphalt may be used with base sheets, base-ply sheets, and base flashing backer sheets for APP-modified asphalt membrane roofs.  Retain first paragraph for traditional roofing asphalt complying with ASTM D 312; retain second for SEBS-modified roofing asphalt.  Heating and application requirements may differ among roofing system manufacturers.

G. Asphalt Heating:  Do not raise roofing asphalt temperature above equiviscous temperature range more than one hour before time of application.  Do not exceed roofing asphalt manufacturer's recommended temperature limits during roofing asphalt heating.  Do not heat roofing asphalt within 25 deg F (14 deg C) of flash point.  Discard roofing asphalt maintained at a temperature exceeding finished blowing temperature for more than four hours.

H. Asphalt Heating:  Heat and apply SEBS-modified roofing asphalt according to roofing system manufacturer's written instructions.

I. Substrate-Joint Penetrations:  Prevent roofing asphalt from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.

24.4 BASE-SHEET INSTALLATION

A. Install lapped base sheet course, extending sheet over and terminating beyond cants.  Attach base sheet as follows:

Retain appropriate installation method in subparagraphs below.  Spot- or strip-mop venting base sheets because they vent laterally.

1. Spot- or strip-mop to substrate with hot roofing asphalt.

2. Adhere to substrate in a [solid mopping of hot roofing asphalt] [uniform coating of cold-applied adhesive].

24.5 BASE-PLY SHEET INSTALLATION

A. Install glass-fiber base-ply sheets according to roofing system manufacturer's written instructions starting at low point of roofing system.  Align glass-fiber base-ply sheets without stretching.  Extend glass-fiber base-ply sheets over and terminate beyond cants.  Embed each glass-fiber base-ply sheet in a continuous void-free mopping of hot roofing asphalt, to form a uniform membrane without glass-fiber base-ply sheets touching.

24.6 MODIFIED BITUMINOUS MEMBRANE INSTALLATION

A. Install modified bituminous roofing membrane 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.

Subparagraph below may be required depending on type of membrane reinforcement and type of bonding adhesive, or, in colder weather, to minimize creases and fishmouths and to permit sheet to lay flat.  Verify need with manufacturer.  Delete if not applicable.

1. Unroll roofing membrane sheets and allow them to relax for minimum time period required by manufacturer.

B. Laps:  Accurately align roofing membrane 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.

Retain subparagraph below for torched or heat-welded laps of granule-finished roofing membrane cap sheet if required.  Granule application to beads is considered temporary.

2. Apply roofing granules to cover exuded bead at laps while bead is hot.

C. Install roofing membrane sheets so side and end laps shed water.

24.7 FLASHING AND STRIPPING INSTALLATION

A. Install base flashing over cant strips and other sloping and vertical surfaces, at roof edges, and at penetrations through roof, and secure to substrates according to roofing system manufacturer's written instructions and as follows:

Smooth surfaces of masonry and concrete walls and parapets usually require priming before applying hot asphalt or cold adhesive.

1. Prime substrates with asphalt primer if required by roofing system manufacturer.

Retain one of first two subparagraphs below if a single backer sheet is required behind flashing sheet.  Retain first paragraph for backer sheets mechanically fastened to wood-surfaced walls or parapets; retain second for adhered backer sheets.

2. Backer Sheet Application:  Mechanically fasten backer sheet to walls or parapets.  Adhere backer sheet over roofing membrane at cants in [a solid mopping of hot roofing asphalt] [cold-applied adhesive].

3. Backer Sheet Application:  Adhere backer sheet to substrate in [a solid mopping of hot roofing asphalt] [cold-applied adhesive at rate required by roofing system manufacturer].

Retain one of four subparagraphs below or revise to suit Project.

4. Flashing Sheet Application:  Adhere flashing sheet to substrate in cold-applied adhesive at rate required by roofing system manufacturer.

5. Flashing Sheet Application:  Adhere flashing sheet to substrate in asphalt roofing cement at rate required by roofing system manufacturer.

6. Flashing Sheet Application:  Torch apply flashing sheet to substrate.

Subparagraph below only applies to SBS-modified flashing sheet.

7. Flashing Sheet Application:  Adhere flashing sheet to substrate in a solid mopping of hot roofing asphalt applied at not less than 425 deg F (218 deg C).  Apply hot roofing asphalt to back of flashing sheet if recommended by roofing system manufacturer.

Revise dimensions in first paragraph below if required.  Verify minimum and maximum height limits with manufacturers if necessary.  NRCA recommends a minimum base-flashing height of 8 inches (200 mm).

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.

Retain subparagraph below if not temporarily sealing upper termination of flashings awaiting counterflashing.  Retain option if specifying termination seal.

1. Seal top termination of base flashing[ with a strip of glass-fiber fabric set in asphalt roofing cement].

Revise first paragraph below to describe a particular stripping arrangement if required.  Manufacturers offer many variations of stripping-in metal flanges and horizontal legs of metal edgings.  Some roofing manufacturers show metal items set on either base sheet or strip of modified bituminous membrane where water flow is toward, rather than away from, metal item.  Cap or finish sheet extends over metal, minimizing water flow against an exposed lap seam.

D. Install roofing membrane cap-sheet stripping where metal flanges and edgings are set on membrane roofing according to roofing system manufacturer's written instructions.

Delete paragraph below if no interior roof drains.  NRCA recommends flashing size below, while some roofing manufacturers permit 27-inch- (685-mm-) square units.

E. Roof Drains:  Set [30-by-30-inch (760-by-760-mm)] <Insert dimensions> metal flashing in bed of roofing-manufacturer-approved asphaltic adhesive on completed roofing membrane.  Cover metal flashing with roofing membrane cap-sheet stripping and extend a minimum of [4 inches (100 mm)] [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.

1. Install stripping according to roofing system manufacturer's written instructions.

24.8 COATING INSTALLATION

Retain this article if coatings are required.

A. Apply coatings to base flashings according to manufacturer's written instructions, by spray, roller, or other suitable application method.

24.9 INSULATION INSTALLATION

A. Loosely lay separator sheet over cooled roofing membrane, with minimum 2-inch (50-mm) side laps and 4-inch (150-mm) end laps.

B. Loosely lay board insulation units over roofing membrane, with long joints of insulation in continuous straight lines and with end joints staggered between rows.  Abut edges and ends between units.

C. Install one or more layers of insulation to achieve required thickness over roofing membrane.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Retain subparagraph below if required or revise to suit Project.  Revise if one or more insulation layers are topped with a final layer of mortar-faced board insulation.

1. Where overall insulation thickness is 2 inches (50 mm) or more, install required thickness in two or more layers with joints of each succeeding layer staggered over joints of previous layer a minimum of 6 inches (150 mm) in each direction.

Retain paragraph below for aggregate ballast.  Geotextile fabric is usually omitted under roof-paver ballast.

D. Install geotextile fabric over insulation, overlapping edges and ends at least 12 inches (300 mm).  Do not lap ends of fabric sheets within 72 inches (1800 mm) of roof perimeter.  Extend fabric 2 to 3 inches (50 to 75 mm) above ballast at perimeter and penetrations.  Apply additional layer of fabric around penetrations to prevent aggregate from getting between penetration and insulation.  Do not cover drains or restrict water flow to drains.

24.10 BALLAST INSTALLATION

Retain this article if aggregate ballast or a combination of roof pavers and aggregate ballast are required and delete "Roof-Paver Installation" Article below.  Loads and roof perimeter and corner dimensions below are based on Dow Technote 508.  Revise if using SPRI RP-4 or another design source because requirements may vary.

Retain option in paragraph below if roof-paver ballast is required.

A. To roofed area, apply aggregate ballast uniformly over geotextile fabric at rate required by insulation manufacturer, but not less than the following, carefully spreading aggregate to not damage roofing membrane and base flashings.[ Install roof-paver ballast according to insulation manufacturer's written instructions].  Apply ballast as insulation is installed, leaving roofing membrane insulated and ballasted at end of workday.

First subparagraph below corresponds to Dow's "Standard Design."  Retain second option for ballast loads for roof perimeter, corners, and penetration loads for insulation 3 inches (75 mm) or thicker.

1. Ballast:  [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 5 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and corners and [24 inches (600 mm)] <Insert dimension> of roof penetrations; 10 lb/sq. ft. (50 kg/sq. m), Size 5 aggregate elsewhere.

Retain first subparagraph below for Dow's "Standard Design" if partially replacing aggregate ballast with roof pavers.  Coordinate size of roof pavers with "Ballast" Article to exceed minimum dimensions identified by Dow.

a. Install one row of roof pavers in lieu of aggregate ballast at roof perimeter, corners, and penetrations.

Retain one of first two subparagraphs below for Dow's "Design #1."  Retain second option in first subparagraph below for insulation 3 inches (75 mm) or thicker.  Retain second subparagraph if combining aggregate ballast with roof pavers.  Coordinate size of roof pavers with "Ballast" Article.

2. Ballast:  [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 4 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and corners and [24 inches (600 mm)] <Insert dimension> of roof penetrations; 12 lb/sq. ft. (60 kg/sq. m), Size 4 aggregate elsewhere.

3. Ballast:  12 lb/sq. ft. (60 kg/sq. m), Size 4 aggregate to field of roof; install two rows of roof pavers at roof perimeter, corners, and penetrations according to insulation manufacturer's written instructions.

Retain one of first two subparagraphs below for Dow's "Design #2."  Retain first subparagraph for aggregate ballast with roof pavers at corners.  Retain second option in first subparagraph below for insulation 3 inches (75 mm) or thicker.  Retain second subparagraph if combining aggregate ballast with roof pavers at roof perimeters, corners, and penetrations.  Coordinate size of roof pavers with "Ballast" Article.

4. Ballast:  [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 2 aggregate within [102 inches (2600 mm)] <Insert dimension> of roof perimeter and 24 inches (600 mm) of roof penetrations; 13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof; and install three rows of roof pavers at corners of roof according to insulation manufacturer's written instructions.  Mechanically fasten securement strapping to center of first perimeter corner row of roof pavers.

5. Ballast:  13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof and install three rows of concrete pavers at roof perimeter, corners, and penetrations according to insulation manufacturer's written instructions.  Mechanically fasten securement strapping to center of first perimeter and perimeter corner row of roof pavers.

Retain first subparagraph below for Dow's "Design #3."  Retain second option for ballast load at roof penetrations for insulation 3 inches (75 mm) or thicker.  Coordinate size of roof pavers with "Ballast" Article.

6. Ballast:  [15 lb/sq. ft. (75 kg/sq. m)] [20 lb/sq. ft. (100 kg/sq. m)], Size 2 aggregate within 24 inches (600 mm) of roof penetrations; 13 lb/sq. ft. (65 kg/sq. m), Size 2 aggregate to field of roof; and install four rows of roof pavers at roof perimeter and corners according to insulation manufacturer's written instructions.  Mechanically fasten securement strapping to center of first two perimeter and perimeter corner rows of roof pavers.

Retain subparagraph below with "Ballast" Subparagraph retained above if required.  Roofing manufacturers recommend walkway pavers in place of ballast in areas subject to service traffic.

7. Walkway Pavers:  Install walkways formed from [one row] [two rows] of roof pavers, loosely laid and butted.

24.11 ROOF-PAVER INSTALLATION

Retain this article if covering roofed area with roof pavers instead of aggregate ballast.  Roof perimeter and corner securement requirements are based on Dow Technote 508.

A. Interlocking Roof Pavers:  Install interlocking roof pavers over roofed area according to manufacturer's written instructions.

Retain one of first three paragraphs below for roof pavers installed over insulation.  First paragraph corresponds to Dow's Technote 508 "Standard Design" and "Design #1"; second, to "Design #2"; and third, to "Design #3."

B. Install roof pavers over roofed area according to insulation manufacturer's written instructions.

C. Install roof pavers over roofed area according to insulation manufacturer's written instructions.  Mechanically fasten roof-paver metal straps to center of first perimeter and first perimeter corner row of roof pavers.

D. Install roof pavers over roofed area according to insulation manufacturer's written instructions.  Mechanically fasten roof-paver metal straps to center of first two perimeters and first two perimeter corner rows of roof pavers.

Retain paragraph below if separate pedestals are required.

E. Install roof pavers on pedestals set according to pedestal manufacturer's written instructions.

24.12 MORTAR-FACED BOARD INSULATION INSTALLATION

Retain this article if using proprietary mortar-faced board insulation over entire roofed area.

A. Install mortar-faced board insulation loosely laid, according to manufacturer's written instructions, with tongue-and-groove joints nested.  Stagger end joints of adjoining rows and abut insulation.

Retain one or both subparagraphs below.  Retain first if securing mortar-faced board insulation with metal strapping at penetrations and perimeters.  Revise below if a more elaborate description of perimeter edge conditions is required.  Requirements differ depending on whether a parapet wall or a gravel stop is detailed on Drawings.  Coordinate inclusion of gravel stop or counterflashing for parapet with Division 07 Section "Sheet Metal Flashing and Trim" or "Roof Specialties," as applicable.

1. Mechanically fasten metal securement strapping at penetrations and at perimeter edges of mortar-faced board insulation.

Retain subparagraph below if securing proprietary mortar-faced board insulation with roof pavers in addition to metal perimeter securement.

2. Over mortar-faced board insulation, install roof pavers on roof perimeter and corners according to manufacturer's written instructions.

Retain paragraph below if securing proprietary mortar-faced board insulation with roof pavers alone, which is manufacturer's preferred method of perimeter securement.

B. Install [one row] [two rows] of 24-inch- (600-mm-) wide roof pavers to roof perimeter, corners, and penetrations according to mortar-faced board insulation manufacturer's written instructions.

24.13 FIELD QUALITY CONTROL

Retain this article if field inspecting and testing are required.  Revise to suit local practices and requirements of authorities having jurisdiction if applicable.  Quality-control inspections by roofing Contractor are already mandated in "General Installation Requirements" Article in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing."

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

First paragraph below is based on Appendix 2 in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing." ARMA/NRCA recommends continuous visual examination of roofing installation.  Test cuts are intended to evaluate problems observed during quality-assurance inspections.

B. Test Cuts:  Test specimens will be removed to evaluate problems observed during quality-assurance inspections of roofing membrane as follows:

1. Approximate quantities of components within roofing membrane will be determined according to ASTM D 3617.

2. Test specimens will be examined for interply voids according to ASTM D 3617 and to comply with criteria established in Appendix 3 in ARMA/NRCA's "Quality Control Guidelines for the Application of Polymer Modified Bitumen Roofing."

3. Repair areas where test cuts were made according to roofing system manufacturer's written instructions.

A roof inspection is required by manufacturer before warranty issue.  Revise scope of inspection and source of report to a qualified roofing consultant or an independent testing and inspecting agency if preferred.

C. Final Roof Inspection:  Arrange for roofing system manufacturer's technical personnel to inspect roofing installation on completion.

Retain subparagraph below if Architect or Owner wants to be present during manufacturer's final inspection.

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

See Division 01 Section "Quality Requirements" for retesting and reinspecting requirements and Division 01 Section "Execution" for requirements for correcting the Work.

D. Roofing system will be considered defective if it does not pass tests and inspections.

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

24.14 PROTECTING AND CLEANING

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

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

Retain paragraph below if coating flashing or if using fluid-applied bonding materials.

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
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PART 25 -  GENERAL

25.1 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Modified bituminous sheet waterproofing.

2. Modified bituminous sheet waterproofing, fabric reinforced.

3. Modified bituminous deck paving sheet waterproofing.

4. Modified bituminous composite panel waterproofing.

5. Adhesive-coated HDPE sheet waterproofing.

6. Molded-sheet drainage panels.

7. Insulation.

25.2 QUALITY ASSURANCE

A. Source Limitations:  Obtain waterproofing materials [, protection course,] [and] [molded-sheet drainage panels] through one source from a single manufacturer.

Delete paragraph and subparagraphs below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.  If not using pavers, delete optional sentence in paragraph and option in subparagraph below.

25.3 DELIVERY, STORAGE, AND HANDLING

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

B. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by waterproofing manufacturer.

C. Remove and replace liquid materials that cannot be applied within their stated shelf life.

D. Store rolls according to manufacturer's written instructions.

E. Protect stored materials from direct sunlight.

25.4 PROJECT CONDITIONS

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.

1. Do not apply waterproofing in snow, rain, fog, or mist.

B. Maintain adequate ventilation during preparation and application of waterproofing materials.

PART 26 -  PRODUCTS

26.1 MODIFIED BITUMINOUS SHEET WATERPROOFING

Retain option in first paragraph below if application with VOC-conforming auxiliary products is required.

A. Modified Bituminous Sheet:  Not less than 60-mil- (1.5-mm-) thick, self-adhering sheet consisting of 56 mils (1.4 mm) of rubberized asphalt laminated to a 4-mil- (0.10-mm-) thick, polyethylene film with release liner on adhesive side[ and formulated for application with primer or surface conditioner that complies with VOC limits of authorities having jurisdiction].

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

1. Physical Properties:

Verify that products retained meet physical properties in subparagraphs below.  Revise to suit project requirements.

a. Tensile Strength:  250 psi (1.7 MPa) minimum; ASTM D 412, Die C, modified.

b. Ultimate Elongation:  300 percent minimum; ASTM D 412, Die C, modified.

c. Low-Temperature Flexibility:  Pass at minus 20 deg F (minus 29 deg C); ASTM D 1970.

d. Crack Cycling:  Unaffected after 100 cycles of 1/8-inch (3-mm) movement; ASTM C 836.

e. Puncture Resistance:  40 lbf (180 N) minimum; ASTM E 154.

f. Hydrostatic-Head Resistance:  150 feet (45 m) minimum; ASTM D 5385.

g. Water Absorption:  0.15 percent weight-gain maximum after 48-hour immersion at 70 deg F (21 deg C); ASTM D 570.

h. Vapor Permeance:  0.05 perms (2.9 ng/Pa x s x sq. m); ASTM E 96, Water Method.

B. Modified Bituminous Sheet, Fabric Reinforced:  60-mil- (1.5-mm-) thick, self-adhering sheet consisting of rubberized-asphalt membrane embedded in spun-bonded polyester or fiberglass nonwoven fabric reinforcement laminated to a 0.50-mil- (0.01-mm-) thick polyester film with release liner on adhesive side.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of first two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

1. Physical Properties:

Physical properties in subparagraphs below represent the few common values published by both manufacturers.  Add other physical properties if required.

a. Pliability:  No cracks when bent 180 degrees over a 1-inch (25-mm) mandrel at minus 25 deg F (minus 32 deg C); ASTM D 146.

b. Hydrostatic-Head Resistance:  150 feet (45 m) minimum.

c. Vapor Permeance:  0.05 perms (2.9 ng/Pa x s x sq. m); ASTM E 96, Water Method.

26.2 MODIFIED BITUMINOUS DECK PAVING SHEET WATERPROOFING

Retain this Article if bridge or parking deck waterproofing membranes paved with hot-mixed asphalt are required.

A. Modified Bituminous Deck Paving Sheet:  Provide [one of the products] [the product] described below:

Retain one or more of three subparagraphs below.  First describes product produced by all but two manufacturers.

1. 65-mil- (1.6-mm-) thick, self-adhering sheets consisting of 53 to 56 mils (1.3 to 1.4 mm) of rubberized asphalt laminated to a heat-resisting, 9- to 12-mil- (0.2- to 0.3-mm-) thick, woven polypropylene geotextile reinforcement with release liner on adhesive side.

Subparagraph below describes "Jiffy Seal 400" from Protecto.

2. 70-mil- (1.8-mm-) thick, self-adhering sheets consisting of rubberized asphalt embedded in inert fabric reinforcement laminated to a reflective geotextile protective topping with release liner on adhesive side.

Subparagraph below describes Royston's products.  Nonwoven option is "10AN Easy Pave ER"; woven option is "10A Easy Pave."

3. 60-mil- (1.5-mm-) thick, self-adhering sheets consisting of rubberized asphalt embedded in [nonwoven] [woven] fiberglass fabric reinforcement laminated to a 0.50-mil- (0.01-mm-) thick polyester mat with release liner on adhesive side.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

4. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

Retain physical properties below with subparagraph and list selected above.  Add other published properties if further limits are required and edit product lists accordingly.

5. Physical Properties:

a. Tensile Strength, Membrane:  [50 lbf/in (8.75 kN/m)] <Insert value> minimum; ASTM D 882.

b. Pliability:  Unaffected when bent 180 degrees over a 1/4-inch (6.4-mm) mandrel at minus 15 deg F (minus 26 deg C); ASTM D 146.

c. Puncture Resistance, Mesh:  200 lbf (890 N) minimum; ASTM E 154.

26.3 MODIFIED BITUMINOUS COMPOSITE PANEL WATERPROOFING

A. Modified Bituminous Composite Panel:  90-mil- (2.2-mm-) thick, multilaminated panel consisting of a protection course bonded to an asphalt saturated carrier sheet bonded to a rubberized asphalt waterproofing self-adhering membrane with release liner.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

26.4 ADHESIVE-COATED HDPE SHEET WATERPROOFING

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two paragraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Select one of two paragraphs and associated subparagraphs below for blind-side waterproofing.  Adhesive-coated HDPE sheet waterproofing develops a mechanical bond to concrete rather than a self-adhesive bond.  First paragraph and subparagraphs describe Grace's "Preprufe 160R" for vertical or wall use; second, Grace's "Preprufe 300R" for horizontal use under below-grade concrete slabs with, or in place of, mud slabs.

A. Adhesive-Coated HDPE Sheet for Vertical Applications:  32-mil- (0.8-mm-) thick, uniform, flexible sheets consisting of 16-mil- (0.4-mm-) thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive coating, and a release liner with the following physical properties:

1. Tensile Strength, Film:  4000 psi (27.6 MPa) minimum; ASTM D 412.

2. Low-Temperature Flexibility:  Pass at minus 10 deg F (minus 23 deg C); ASTM D 1970.

3. Peel Adhesion to Concrete:  5 lbf/in. (875 N/m); ASTM D 903, modified.

4. Lap Adhesion:  2.5 lbf/in. (440 N/m); ASTM D 1876, modified.

5. Hydrostatic-Head Resistance:  231 feet (70 m); ASTM D 5385, modified.

6. Vapor Permeance:  0.01 perms (0.6 ng/Pa x s x sq. m); ASTM E 96, Water Method.

7. Water Absorption:  0.5 percent; ASTM D 570.

B. Adhesive-Coated HDPE Sheet for Horizontal Applications:  46-mil- (1.2-mm-) thick, uniform, flexible sheets consisting of 30-mil- (0.76-mm-) thick, HDPE sheet coated with a pressure-sensitive rubber adhesive, a protective adhesive coating, a detackifying surface treatment, an uncoated self-adhering side lap strip, and a release liner with the following physical properties:

1. Tensile Strength, Film:  4000 psi (27.6 MPa) minimum; ASTM D 412.

2. Low-Temperature Flexibility:  Pass at minus 10 deg F (minus 23 deg C); ASTM D 1970.

3. Peel Adhesion to Concrete:  5 lbf/in. (875 N/m); ASTM D 903, modified.

4. Lap Adhesion:  2.5 lbf/in. (440 N/m); ASTM D 1876, modified.

5. Hydrostatic-Head Resistance:  231 feet (70 m); ASTM D 5385, modified.

6. Vapor Permeance:  0.01 perms (0.6 ng/Pa x s x sq. m); ASTM E 96, Water Method.

7. Water Absorption:  0.5 percent; ASTM D 570.

26.5 AUXILIARY MATERIALS

A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and compatible with sheet waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having jurisdiction.

B. Primer:  Liquid [waterborne] [solvent-borne] primer recommended for substrate by manufacturer of sheet waterproofing material.

C. Surface Conditioner:  Liquid, waterborne surface conditioner recommended for substrate by manufacturer of sheet waterproofing material.

D. Liquid Membrane:  Elastomeric, two-component liquid, cold fluid applied, trowel grade or low viscosity.

E. Substrate Patching Membrane:  Low-viscosity, two-component, asphalt-modified coating.

Retain first paragraph below with modified bituminous sheet waterproofing for concealed strip flashings.  Modified bituminous waterproofing membrane cannot be used for exposed sheet flashings.  Delete if Project uses only adhesive-coated HDPE waterproofing or modified bituminous composite panel waterproofing, and specify applicable detail tape or detail strips below.

F. Sheet Strips:  Self-adhering, rubberized-asphalt sheet strips of same material and thickness as sheet waterproofing.

G. Mastic, Adhesives, and Tape:  Liquid mastic and adhesives, and adhesive tapes recommended by waterproofing manufacturer.

Retain subparagraph below for adhesive-coated HDPE sheet to seal through-wall penetrations, end laps, and tie-ins if applicable.

1. Detail Tape:  Two-sided, pressure-sensitive, self-adhering reinforced tape, 4-1/2 inches (114 mm) wide, with a tack-free protective adhesive coating on one side and release film on self-adhering side.

Retain subparagraph below, which describes Meadows' "Detail Strip" for composite panel waterproofing joints, if applicable.

2. Detail Strips:  62.5-mil- (1.58-mm-) thick, felt-reinforced self-adhesive strip, 9 inches (229 mm) wide, with release film on adhesive side.

H. Metal Termination Bars:  Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm) thick, predrilled at 9-inch (229-mm) centers.

Select type of protection course from five paragraphs and associated subparagraphs below if required.  Delete if molded-sheet drainage panels or insulation drainage panels will replace protection course.  Verify acceptability of type of protection course with waterproofing manufacturer.  Indicate locations, such as plaza deck and foundation walls, if more than one type of protection course is required.

Asphaltic protection course in paragraph below is manufactured by Henry Company and Meadows and is also available from a number of other waterproofing manufacturers.

I. Protection Course:  ASTM D 6506, semirigid sheets of fiberglass or mineral-reinforced-asphaltic core, pressure laminated between two asphalt-saturated fibrous liners and as follows:

1. Thickness:  [1/8 inch (3 mm)] [1/4 inch (6 mm)], nominal.

2. Thickness:  1/8 inch (3 mm), nominal, for vertical applications; 1/4 inch (6 mm), nominal, elsewhere.

3. Adhesive:  Rubber-based solvent type recommended by waterproofing manufacturer for type of protection course.

Film-faced, fan-folded, extruded-polystyrene protection course in paragraph below describes Dow Chemical Company's "Protection Board III" (first option) and Pactiv Building Products' "Green Guard PB4" (second option).

J. Protection Course:  Fan folded, with a core of extruded-polystyrene board insulation faced [one side] [or] [both sides] with plastic film, nominal thickness 1/4 inch (6 mm), with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621, and maximum water absorption by volume of 0.6 percent per ASTM C 272.

Unfaced, fan-folded, extruded-polystyrene protection course in paragraph below describes Owens Corning's "Fanfold DWB."

K. Protection Course:  Unfaced, fan-folded, extruded-polystyrene board insulation, nominal thickness 1/4 inch (6 mm) with compressive strength of not less than 8 psi (55 kPa) per ASTM D 1621.

Unfaced, extruded-polystyrene protection course in first paragraph below describes Owens Corning's "Foamular Half-Inch."

L. Protection Course:  Extruded-polystyrene board insulation, unfaced, ASTM C 578, Type X, 1/2 inch (13 mm) thick.

M. Protection Course:  Molded-polystyrene board insulation, ASTM C 578, Type I, 0.90-lb/cu. ft. (15-kg/cu. m) minimum density, 1-inch (25-mm) minimum thickness.

26.6 MOLDED-SHEET DRAINAGE PANELS

Retain this Article if molded-sheet drainage panels are required.  Retain paragraph below if molded-sheet drainage panel products are specified in another Section.

A. Molded-Sheet Drainage Panel:  Comply with Division 33 Section "Subdrainage."

Retain one or both paragraphs below if specifying drainage panels in this Section.  Retain first paragraph if specifying nonwoven-geotextile-faced drainage panels, usually for foundation walls.  Examples of products described below include Carlisle's "CCW MiraDRAIN 6200" and "CCW MiraDRAIN 6200XL," Grace's "Hydroduct 220" and "Hydroduct 660" with a polymeric facing, and Carlisle's "CCW MiraDRAIN 6000" and "CCW MiraDRAIN 6000XL" without a polymeric facing.

B. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding No. 70 (0.21-mm) sieve laminated to one side [with] [or] [without] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a vertical flow rate of 9 to 15 gpm per ft. (112 to 188 L/min. per m).

Retain paragraph below if specifying woven-geotextile-faced drainage panels, usually for plaza decks.  Examples of products described below include Grace's "Hydroduct 225" with a polymeric film facing and Carlisle's "CCW MiraDRAIN 9000" and "CCW MiraDRAIN 9900" without a polymeric facing.

C. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a woven-geotextile facing with an apparent opening size not exceeding No. 40 (0.425-mm) sieve laminated to one side [with] [or] [without] a polymeric film bonded to the other side of a studded, nonbiodegradable, molded-plastic-sheet drainage core, with a horizontal flow rate not less than 2.8 gpm per ft. (35 L/min. per m).

26.7 INSULATION

Retain paragraph and subparagraphs below if board insulation is required over waterproofing and if board insulation forms the first layer beneath an insulation drainage panel.

A. Board Insulation:  Extruded-polystyrene board insulation complying with ASTM C 578, [square] [or] [shiplap] edged.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Types IV and VI insulation are usually limited to vertical applications.  Types VII and V insulation, with higher compressive strengths, are used on plaza decks.

1. Type IV, 25-psi (173-kPa) minimum compressive strength.

2. Type VI, 40-psi (276-kPa) minimum compressive strength.

3. Type VII, 60-psi (414-kPa) minimum compressive strength.

4. Type V, 100-psi (690-kPa) minimum compressive strength.

Retain paragraph and subparagraphs below for unfaced insulation drainage panels for foundation wall applications.  Diversifoam's "CertiFoam 25 Drainage Board," Dow's "Perimate," and Pactiv's "Green-Guard-DC" are Type IV.  Diversifoam's "CertiFoam 40 Drainage Board" is Type VI.

B. Unfaced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with 1 side having grooved drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for geotextile-faced insulation drainage panels for foundation wall applications.  Owens Corning's "Insul-Drain" is Type IV; T. Clear's "Thermadry 1250" is Type VI.

C. Geotextile-Faced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for plaza deck applications if unfaced insulation drainage panels with ribbed drainage channels are required.  Retain Type VI insulation for limited, intermittent pedestrian traffic or Type VII for heavier pedestrian traffic.  Dow's "Styrofoam Ribbed Roofmate" and Owens Corning's "Foamular 404 RB" are Type VI; Diversifoam's "CertiFoam Plaza Deck" and Owens Corning's "Foamular 604 RB" are Type VII.

D. Unfaced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type VI, 40-psi (276-kPa)] [Type VII, 60-psi (414-kPa)] minimum compressive strength; unfaced; fabricated with shiplapped or channel edges and with 1 side having ribbed drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph below if Type VII geotextile-faced insulation is required for heavy pedestrian traffic.

E. Geotextile-Faced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with manufacturer's standard, nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph below if Type VII geotextile-faced insulation is required for heavy pedestrian traffic.

F. Geotextile-Faced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with manufacturer's standard, nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

PART 27 -  EXECUTION

27.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.

1. Verify that concrete has cured and aged for minimum time period recommended by waterproofing manufacturer.

2. Verify that concrete is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

Retain first subparagraph below if installing adhesive-coated HDPE sheet over compacted subgrade.

3. Verify that compacted subgrade is dry, smooth, and sound; and ready to receive adhesive-coated HDPE sheet.

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

27.2 SURFACE PREPARATION

Retain this Article for vertical or wall applications and for horizontal or plaza deck applications.

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application.

Remaining paragraphs and subparagraphs in this Article apply to each type of waterproofing except adhesive-coated HDPE.  Delete if only adhesive-coated HDPE sheet is used.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.

E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according to ASTM D 4258.

Retain subparagraph below if sheet waterproofing will cover nonmoving joints and cracks.  Consult manufacturers because recommendations may differ.  Consistent with ACI terminology, the term "contraction joint" is used in place of "control joint." Usually retain the smaller joint width option below.  Some manufacturers of modified bituminous deck paving waterproofing permit a joint width of 1/8 inch (3 mm) before requiring strip reinforcement.

1. Install sheet strips and center over treated construction and contraction joints and cracks exceeding a width of [1/16 inch (1.6 mm)] [or] [1/8 inch (3 mm) for modified bituminous deck paving waterproofing].

Treatment at expansion joints, isolation joints, and other discontinuous joints varies.  Verify recommendations of sheet waterproofing manufacturers.  Besides a primary architectural expansion joint, building expansion joints may need a continuous sheet waterproofing covering.  Coordinate expansion-joint treatment with Division 07 Section "Expansion Control." Specialty manufacturers such as Situra also produce membrane-type waterproofing expansion joints.

F. Bridge and cover [isolation joints] [expansion joints] [and] discontinuous deck-to-wall and deck-to-deck joints with overlapping sheet strips.

Description in subparagraph below is based on Grace's details.

1. Invert and loosely lay first sheet strip over center of joint.  Firmly adhere second sheet strip to first and overlap to substrate.

G. Corners:  Prepare, prime, and treat inside and outside corners according to ASTM D 6135.

Retain subparagraph and associated subparagraphs below if modified bituminous sheet waterproofing is used on Project.  Delete if basic recommendations in ASTM D 6135 suffice.

1. Install membrane strips centered over vertical inside corners.  Install 3/4-inch (19-mm) fillets of liquid membrane on horizontal inside corners and as follows:

a. At footing-to-wall intersections, extend liquid membrane each direction from corner or install membrane strip centered over corner.

b. At plaza deck-to-wall intersections, extend liquid membrane or sheet strips onto deck waterproofing and to finished height of sheet flashing.

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions according to ASTM D 6135.

27.3 MODIFIED BITUMINOUS SHEET WATERPROOFING APPLICATION

Retain this Article for modified bituminous sheet and fabric-reinforced modified bituminous sheet in vertical or wall applications and in horizontal or plaza deck applications.

A. Install modified bituminous sheets according to waterproofing manufacturer's written instructions and according to recommendations in ASTM D 6135.

B. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be covered by sheet waterproofing in same day.  Reprime areas exposed for more than 24 hours.

C. Apply and firmly adhere sheets over area to receive waterproofing.  Accurately align sheets and maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps.  Overlap and seal seams and stagger end laps to ensure watertight installation.

Retain subparagraph below for modified bituminous sheets if applicable.  Verify that selected manufacturers produce low-temperature products.  An upper-limit temperature may be recommended by sheet manufacturer to reduce workmanship problems with more aggressive adhesion.

1. When ambient and substrate temperatures range between 25 and 40 deg F (minus 4 and plus 5 deg C), install self-adhering, modified bituminous sheets produced for low-temperature application.  Do not use low-temperature sheets if ambient or substrate temperature is higher than 60 deg F (16 deg C).

Two-ply application in paragraph below is seldom used; delete if not required.

D. Two-Ply Application:  Install sheets to form a membrane with lap widths not less than 50 percent of sheet widths to provide a minimum of 2 thicknesses of sheet membrane over areas to receive waterproofing.

Delete first paragraph below if no plaza deck or near-horizontal conditions occur on Project.

E. Horizontal Application:  Apply sheets from low point to high point of decks to ensure that side laps shed water.

F. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and contraction joints.

G. Seal exposed edges of sheets at terminations not concealed by metal counterflashings or ending in reglets with mastic.

Delete first paragraph below if not terminating into other waterproofing.

H. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing.

I. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending 6 inches (150 mm) beyond repaired areas in all directions.

J. Install protection course with butted joints over waterproofing membrane immediately.

Retain applicable options in subparagraph below if drainage panels or board insulation will be used and are permitted by waterproofing manufacturer to replace protection course.

1. [Molded-sheet drainage panels] [Insulation drainage panels] [Board insulation] may be used in place of a separate protection course to vertical applications when approved by waterproofing manufacturer and installed immediately.

K. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.

27.4 MODIFIED BITUMINOUS DECK PAVING SHEET WATERPROOFING APPLICATION

Retain this Article for horizontal carpark or bridge deck applications to receive deck paving sheets before application of hot-mixed asphalt paving.

A. Install modified bituminous deck paving sheets according to waterproofing manufacturer's written instructions.

B. Apply primer to substrates at required rate and allow to dry.  Limit priming to areas that will be covered by sheet waterproofing in same day.  Reprime areas exposed for more than 24 hours.

C. Apply and firmly adhere sheets over areas to receive waterproofing.  Accurately align sheets and maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and 6-inch (150-mm) end laps.  Overlap and seal seams and stagger end laps to ensure watertight installation.

D. Apply sheet waterproofing from low point to high point of decks to ensure that side laps shed water.

E. Apply continuous sheets over sheet strips bridging substrate cracks, construction, and contraction joints.

F. Seal edges of sheet waterproofing terminations with mastic.

Delete first paragraph below if not terminating into other waterproofing.

G. Install sheet waterproofing and auxiliary materials to tie into adjacent waterproofing.

H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending 6 inches (150 mm) beyond repaired areas in all directions.

I. Correct deficiencies in or remove sheet waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.

27.5 MODIFIED BITUMINOUS COMPOSITE PANEL WATERPROOFING APPLICATION

Retain this Article for vertical or wall applications and for horizontal or plaza deck applications.

A. Install modified bituminous composite panels according to waterproofing manufacturer's written instructions.

B. Apply primer to substrate at required rate and allow to dry.  Limit priming to areas that will be covered by waterproofing in same day.  Reprime areas exposed for more than 24 hours.

C. Install and firmly adhere composite panels over area to receive waterproofing.  Accurately align and butt vertical and horizontal joints.

D. Seal vertical and horizontal butt joints and exposed top, side, and bottom edges at composite panel waterproofing terminations with detail strips.

E. Correct deficiencies in or remove composite panel waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair detail strips.

27.6 ADHESIVE-COATED HDPE SHEET WATERPROOFING APPLICATION

Retain this Article when membrane is applied vertically as blind-side waterproofing against timber lagging, shotcrete, or similar soil-retaining construction.

A. Install adhesive-coated HDPE sheets according to manufacturer's written instructions.

Molded-sheet drainage panels may be used for horizontal or vertical drainage or, in vertical applications, to provide a smooth surface over shotcrete or timber lagging.  Delete paragraph below if not required.

B. Place and secure molded-sheet drainage panels over substrate.  Lap edges and ends of geotextile to maintain continuity.

Retain paragraph and subparagraph below for wall or near-vertical applications to timber lagging or shotcrete.

C. Vertical Applications:  Install adhesive-coated HDPE sheet with HDPE face against substrate.  Accurately align sheets and maintain uniform 3-inch- (75-mm-) minimum lap widths and end laps.  Overlap and seal seams and stagger and tape end laps to ensure watertight installation.  Mechanically fasten to substrate.

1. Securely fasten top termination of membrane with continuous metal termination bar anchored into substrate and cover with detailing tape.

Retain first paragraph below for below-grade, split-slab applications or near-horizontal, under-slab applications.

D. Horizontal Applications:  Install adhesive-coated HDPE sheet with HDPE face against substrate.  Accurately align sheets and maintain uniform 3-inch- (75-mm-) minimum lap widths and end laps.  Overlap and seal seams.  Overlap, stagger, and seal end laps with detail tape to ensure watertight installation.

E. Corners:  Seal lapped terminations and cut edges of sheet waterproofing at inside and outside corners with detail tape.

F. Seal penetrations through sheet waterproofing to provide watertight seal with detail tape patches or wraps and a liquid-membrane troweling.

G. Install sheet waterproofing and auxiliary materials to produce a continuous watertight tie into adjacent waterproofing.

H. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Tape perimeter of damaged or nonconforming area extending 6 inches (150 mm) beyond repaired areas in all directions.  Apply a patch of sheet waterproofing and firmly secure with detail tape.

I. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.

27.7 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, according to manufacturer's written instructions.  Use adhesives[ or mechanical fasteners] that do not penetrate waterproofing.  Lap edges and ends of geotextile to maintain continuity.  Protect installed molded-sheet drainage panels during subsequent construction.

Retain subparagraph below if board insulation or protection course is installed before installing molded-sheet drainage panels.

1. For vertical applications, install [board insulation] [protection course] before installing drainage panels.

27.8 INSULATION INSTALLATION

A. Install [one or more layers of board insulation to achieve required thickness] [and] [insulation drainage panels] over waterproofed surfaces.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Delete first paragraph below if support is not required during backfilling.

B. On vertical surfaces, set insulation units in adhesive or tape applied according to manufacturer's written instructions.

C. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

27.9 PROTECTION AND CLEANING

Retain first paragraph below for horizontal applications except for composite panel and heavy-duty, modified bituminous sheet waterproofing.

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.

Retain first paragraph below when board insulation or insulation drainage panels are required and may be exposed for a period of time on plaza decks.

C. Protect installed [board insulation] [insulation drainage panels] from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation will be subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.

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

Add Special Installer's Warranty Form here if required.
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PART 28 -  GENERAL

28.1 SUMMARY

A. Section Includes:

1. Slate shingles.

2. Underlayment.

28.2 DEFINITIONS

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

28.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain each color of slate shingle from single quarry capable of producing slate of consistent quality in appearance and physical properties.

Retain paragraph below if Work of this Section is extensive or complex enough to justify a preinstallation conference.

28.4 DELIVERY, STORAGE, AND HANDLING

A. Store underlayment rolls on end, on pallets or other raised surfaces.  Do not double stack rolls.

1. Handle, store, and place roofing materials in a manner to avoid significant or permanent damage to roof deck or structural supporting members.

B. Protect unused underlayment from weather, sunlight, and moisture when left overnight or when roofing work is not in progress.

28.5 PROJECT CONDITIONS

A. Environmental Limitations:  Proceed with installation of self-adhering sheet underlayment only within the range of ambient and substrate temperatures recommended by manufacturer.

28.6 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Slate Shingles:  [100 sq. ft. (9.3 sq. m)] of each type and color, in unbroken bundles.

PART 29 -  PRODUCTS

29.1 SLATE SHINGLES

For roofing longevity, NRCA recommends Grade S1, the highest grade for slate shingles, instead of Grade S2.

A. Slate Shingles:  ASTM C 406, [Grade S1]; hard, dense, and sound; chamfered edges, with nail holes machine punched or drilled and countersunk.  No broken or cracked slates, no broken exposed corners, and no broken corners on covered ends that could sacrifice nailing strength or laying of a watertight roof.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain one thickness option in first subparagraph below.  Commercial standard slate roofs use smooth-textured slate shingles 3/16 inch (5 mm) thick.  Standard slate roofs use slate shingles ranging from 3/16 to 1/4 inch (5 to 6 mm) thick.  Revise to include thickness range if graduated slate roofing, using the thickest, widest, and longest slate at the eaves and progressively reducing these dimensions toward the ridge, is required.

1. Thickness:  Nominal [3/16 inch (5 mm)] [3/16 to 1/4 inch (5 to 6 mm)] [1/4 to 3/8 inch (6 to 10 mm)] [3/8 to 1/2 inch (10 to 13 mm)] Retain one of two options in first subparagraph below.  Verify terms for surface texture of slate shingles, which may vary regionally.

2. Surface Texture:  [Smooth] [Rough].

Retain size of slate shingles in first eight subparagraphs below.  Retain width option for shingle lengths unless random widths are required.  Revise to insert further limitations on random-width slate shingles if retaining that option.

3. Size:  24 inches (610 mm) long by [14 inches (355 mm)] [12 inches (305 mm)] [random widths, but not less than one-half-length] wide.

4. Size:  22 inches (560 mm) long by [14 inches (355 mm)] [12 inches (305 mm)] [11 inches (280 mm)] [random widths, but not less than one-half-length] wide.

5. Size:  20 inches (510 mm) long by [14 inches (355 mm)] [12 inches (305 mm)] [11 inches (280 mm)] [10 inches (255 mm)] [random widths, but not less than one-half-length] wide.

6. Size:  18 inches (455 mm) long by [14 inches (355 mm)] [12 inches (305 mm)] [11 inches (280 mm)] [10 inches (255 mm)] [9 inches (230 mm)] [random widths, but not less than one-half-length] wide.

7. Size:  16 inches (405 mm) long by [14 inches (355 mm)] [12 inches (305 mm)] [11 inches (280 mm)] [10 inches (255 mm)] [9 inches (230 mm)] [8 inches (205 mm)] [random widths, but not less than one-half-length] wide.

8. Size:  14 inches (355 mm) long by [12 inches (305 mm)] [11 inches (280 mm)] [10 inches (255 mm)] [9 inches (230 mm)] [8 inches (205 mm)] [7 inches (180 mm)] [random widths, but not less than one-half-length] wide.

9. Size:  12 inches (305 mm) long by [12 inches (305 mm)] [10 inches (255 mm)] [9 inches (230 mm)] [8 inches (205 mm)] [7 inches (180 mm)] [6 inches (152 mm)] [random widths, but not less than one-half-length] wide.

10. Size:  10 inches (255 mm) by [10 inches (255 mm)] [9 inches (230 mm)] [8 inches (205 mm)] [7 inches (180 mm)] [6 inches (152 mm)] [random widths, but not less than one-half-length] wide.

Two prepunched holes per shingle are standard for slate shingles.  For very steep roofs and for thick, heavy, or long slate shingles, four holes may be required.  Some authorities having jurisdiction may require four holes per shingle in regions subject to high winds.

11. Nail Holes:  [Two] [Four] per shingle.

Retain first subparagraph below if standard square-cut slate is required.

12. Butt Shape:  Standard square cut.

Retain first subparagraph below if special butt shape is required.  Specify standard width rather than random widths with special butt shapes.  Draw shape if descriptions, which may vary regionally, are insufficient.

13. Cut Butt Shape:  [Standard square cut] [and] [pointed] [deep bevel] [shallow bevel] [deep scallop] [shallow scallop] [round].

Retain color option in first subparagraph below after verifying availability.  Colors available in one region may not be available in another.

14. Color:  [Black] [Gray] [Purple] [Green] [Blue black] [Blue gray] [Mottled purple and green] [Red] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

Retain one of two options in subparagraph below.  Retain first option for minimal color change; retain second for moderate or obvious color change.  Because color change is an inherent slate property, verify availability with manufacturer.

15. Weather-Exposure Color Change:  [Unfading] [Weathering].

B. Starter Slate:  Slate shingles with chamfered nail holes front-side punched.

1. Length:  Exposure of slate shingle plus head lap.

Retain paragraph below if ridge slate requires special fabrication during manufacture.  Slate shingles for valleys, hips, finish course, and roof penetrations are field cut to shape and hole punched.  See "Slate-Shingle Installation" Article.

C. Ridge Slate:  Slate shingles fabricated with [vertical] [horizontal] grain orientation.

29.2 UNDERLAYMENT MATERIALS

Retain first paragraph below for asphalt-saturated organic felt underlayment.  Type I felt is the minimum accepted by the IRC.  Type II felt predominates and is the minimum accepted by the IBC.  Type II felt is more than twice the weight of Type I felt.  See "Felt Underlayment" Article in the Evaluations.

A. Felt Underlayment:  ASTM D 226, [Type I] [Type II], asphalt-saturated organic felt, unperforated.

Retain first paragraph below for asphalt-saturated and -coated organic felt underlayment.

B. Felt Underlayment:  ASTM D 2626, asphalt-saturated and -coated organic felt, mineral surfaced, unperforated.

Use self-adhering, polymer-modified underlayment in three paragraphs below to resist leaks from ice-dam areas and other vulnerable roof areas.  Retain first paragraph if granular-surfaced sheet is required.

C. Self-Adhering Sheet Underlayment, Granular Surfaced:  ASTM D 1970, minimum of 55-mil- (1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced; with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain first paragraph below if polyethylene-faced sheet is required.  A polyester-fabric-faced, SBS-modified asphalt sheet, reinforced internally with polyester or glass-fiber mats, is also produced and may comply with ASTM D 1970; verify availability with manufacturers and insert revised description of products in paragraph.

D. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, minimum of 40-mil- (1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain paragraph below if underlayment is subject to high temperatures.  Most products use a butyl-based adhesive; some use SBS-modified asphalt.

E. Self-Adhering Sheet Underlayment, High Temperature:  Minimum of 30- to 40-mil- (0.76- to 1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release paper backing; cold applied.[  Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

1. Thermal Stability:  Stable after testing at 240 deg F (116 deg C); ASTM D 1970.

2. Low-Temperature Flexibility:  Passes after testing at minus 20 deg F (29 deg C); ASTM D 1970.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

29.3 ACCESSORIES

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free.

B. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied.

Revise first paragraph below if elastomeric sealant of specific type, grade, class, and use is required.

C. Elastomeric Sealant:  ASTM C 920, elastomeric [polyurethane] [polysulfide] [silicone] polymer sealant; of type, grade, class, and use classifications required to seal joints in slate-shingle roofing and remain watertight.

D. Slating Nails:  ASTM F 1667, [copper,] 

E. smooth shanked, wire nails; 0.135-inch (3.4-mm) minimum thickness; sharp pointed; with 3/8-inch- (10-mm-) minimum diameter flat head; of sufficient length to penetrate a minimum of 3/4 inch (19 mm) into sheathing.

Retain or revise subparagraph below if applicable.

1. Where nails are in contact with metal flashing, use nails made from same metal as flashing.

F. Felt Underlayment Nails:  Aluminum, stainless-steel, or hot-dip galvanized-steel wire nails with low-profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.

Retain first paragraph below if wood nailer strips, used at ridges, hips, and eave cants, are required.  Revise to insert material requirements for wood if preferred.

G. Wood [Nailer Strips] [and Eave Cants]:  Comply with requirements in Division 06 Section "[Rough Carpentry] [Miscellaneous Rough Carpentry]."

First paragraph below is an example of a proprietary slate-covered ridge cap or ridge vent that must be fastened into a wood ridge beam.

H. Ridge [Cap] [Vent]:  Custom-fabricated metal covers with noncorrosive components complete with internal anchoring lag screws, compression plates, and snap-on caps[ and slate retention channels].

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Retain one option in first subparagraph below to suit Project.

1. Type:  [Cap, nonventilating] [Vent, with ventilating mesh providing net-free area of 18 sq. in./ft. (380 sq. cm/m)] [Vent, with ventilating mesh providing net-free area of 18 sq. in./ft. (380 sq. cm/m) and external baffles].

2. Metal Components:  [Copper, 20-oz./sq. ft.- (0.7-mm-) thick sheet, with manufacturer's standard two-coat, thermocured system consisting of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride resin on exposed surfaces] Accessories:  Splices, end caps, and other accessories of matching metal and finish.

Retain paragraph below as an example of a proprietary attachment system for fastening slate shingles instead of using conventional slate nails.  The system is based on components by Slate International.  Revise paragraph if using components by a different manufacturer.

I. Track- and Clip-Attachment System:  Custom-fabricated slate-shingle attachment system designed for use with notched-slate shingles consisting of  [formed stainless-steel,] perforated Z-track, screws, and spring clips for anchoring slate to roof deck.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

29.4 METAL FLASHING AND TRIM

A. General:  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Sheet Metal:  [Copper]

B. Fabricate sheet metal flashing and trim to comply with recommendations that apply to design, dimensions, metal, and other characteristics of the item in SMACNA's "Architectural Sheet Metal Manual."

Retain detailed fabrication requirements for flashings in seven subparagraphs below.  Delete subparagraphs if Drawings fully detail these flashing conditions.  Dimensions of flashings are those recommended in NRCA's "NRCA Steep Roofing Manual"; revise to suit Project.

1. Apron Flashings:  Fabricate with lower flange extending a minimum of [4 inches (100 mm)] [6 inches (152 mm)] over and 4 inches (100 mm) beyond each side of downslope slate shingles and 6 inches (152 mm) up the vertical surface.

Retain first subparagraph below for interleaving metal step flashings between succeeding courses of slate shingles that abut vertical surfaces such as chimneys, sidewalls, and skylights.

2. Step Flashings:  Fabricate with a head lap of 3 inches (75 mm) and a minimum extension of [4 inches (100 mm)] [5 inches (127 mm)] both horizontally and vertically.

Retain first subparagraph below if cricket or backer flashings are required.  Revise dimensions to suit Project.

3. [Cricket] [Backer] Flashings:  Fabricate with concealed flange extending a minimum of [18 inches (455 mm)] [24 inches (610 mm)] beneath upslope slate shingles and 6 inches (152 mm) beyond each side of [chimney] [skylight] and 6 inches (152 mm) above the roof plane.

Retain first subparagraph below if interleaved hip flashings are required for mitered or fantail hips.  Revise dimensions to suit Project.

4. Hip Flashings:  Fabricate to length of slate shingle and to extend [3 inches (75 mm)] beyond joint of hip shingle with adjoining roof shingle.

Retain one of first two subparagraphs below for different valley flashing treatments.  Retain first subparagraph for open valleys; retain second for closed valleys.  Revise dimensions to suit Project.

5. Open-Valley Flashings:  Fabricate in lengths not exceeding [10 feet (3 m)]  with 1-inch- (25-mm-) high, inverted-V profile at center of valley and equal flange widths of [10 inches (255 mm)] [12 inches (305 mm)].

6. Closed-Valley Flashings:  Fabricate in lengths not exceeding [10 feet (3 m)] and equal flange widths of [10 inches (255 mm)] [12 inches (305 mm)].

Retain subparagraph below if eaves or rake drip edges are required.  Revise dimensions if drop edge also acts as a metal cant strip.

7. Drip Edges:  Fabricate in lengths not exceeding [10 feet (3 m)] with 2-inch (50-mm) roof-deck flange and 1-1/2-inch (38-mm) fascia flange with 3/8-inch (10-mm) drip at lower edge.

Retain paragraph below for plumbing vents that penetrate roof.  Revise to another flashing material if required or delete paragraph and include requirements in Division 07 Section "Sheet Metal Flashing and Trim" or Division 22 Section "Sanitary Waste and Vent Piping."

C. Vent-Pipe Flashings:  ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm) thick.  Provide lead sleeve sized to slip over and turn down into pipe, soldered to skirt at slope of roof and extending at least 4 inches (100 mm) from pipe onto roof.

PART 30 -  EXECUTION

30.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

1. Examine roof sheathing to verify that sheathing joints are supported by framing and blocking or metal clips and that installation is within flatness tolerances.

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely anchored and that provision has been made for flashings and penetrations through roofing.

B. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

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

30.2 UNDERLAYMENT INSTALLATION

Underlayments installed parallel to eaves are installed perpendicular to sloped roof deck.  Underlayments installed parallel to the rake are installed parallel to sloped roof deck.

A. General:  Comply with underlayment manufacturer's written installation instructions applicable to products and applications indicated unless more stringent requirements apply.

Retain first paragraph below if a single layer of felt underlayment is required.

B. Single-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Lap sides a minimum of 2 inches (50 mm) over underlying course.  Lap ends a minimum of 4 inches (100 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with felt underlayment nails.

Retain subparagraph below if combining self-adhering sheet and felt underlayment.

1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.  Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.  Lap ends of felt not less than 6 inches (152 mm) over self-adhering sheet underlayment.

Retain first paragraph below if double layers of felt underlayment are required.  Side lap and starter course dimensions are based on 36-inch- (914-mm-) wide rolls of felt underlayment.  Objective is to maintain double layer of coverage with 2 inches (50 mm) to spare.

C. Double-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  Install a 19-inch- (485-mm-) wide starter course at eaves and completely cover with full-width second course.  Install succeeding courses lapping previous courses 19 inches (485 mm) in shingle fashion.  Lap ends a minimum of 6 inches (152 mm).  Stagger end laps between succeeding courses at least 72 inches (1830 mm).  Fasten with felt underlayment nails.

Retain first subparagraph below if cemented double layers of felt underlayment serve as an ice-dam membrane or if required for additional protection for low-slope underlayment.  Versatile self-adhering sheet underlayment has largely replaced cemented double layers of felt as ice-dam protection.

1. Apply a continuous layer of asphalt roofing cement over starter course and on felt underlayment surface to be concealed by succeeding courses as each felt course is installed.  Apply [over entire roof] [at locations indicated on Drawings].

Retain first subparagraph below if applicable.

2. Install felt underlayment on roof sheathing not covered by self-adhering sheet underlayment.  Lap edges over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.

Retain first option in subparagraph below if felt is covered with self-adhering sheet underlayment against walls and other roof projections.

3. Terminate felt underlayment [flush] [extended up not less than 4 inches (100 mm)] against sidewalls, curbs, chimneys, and other roof projections.

Retain first paragraph below for installing a single, self-adhering sheet underlayment.

D. Self-Adhering Sheet Underlayment:  Install, wrinkle free, on roof deck.  Comply with low-temperature installation restrictions of underlayment manufacturer if applicable.  Install at locations indicated [below] [on Drawings], lapped in direction to shed water.  Lap sides not less than 3-1/2 inches (89 mm).  Lap ends not less than 6 inches (152 mm), staggered 24 inches (600 mm) between courses.  Roll laps with roller.  Cover underlayment within seven days.

Retain first subparagraph below if primer is required to enhance adhesion to concrete or masonry surfaces such as chimneys or walls.

1. Prime concrete and masonry surfaces to receive self-adhering sheet underlayment.

Revise subparagraphs below to suit Project; delete if indicated on Drawings.

2. Eaves:  Extend from edges of eaves [24 inches (610 mm)] [36 inches (914 mm)] beyond interior face of exterior wall.

3. Rakes:  Extend from edges of rakes [24 inches (610 mm)] [36 inches (914 mm)] beyond interior face of exterior wall.

4. Valleys:  Extend from lowest to highest point [18 inches (455 mm)] on each side.

5. Hips:  Extend [18 inches (455 mm)] on each side.

6. Ridges:  Extend [36 inches (914 mm)] on each side[ without obstructing continuous ridge vent slot].

7. Sidewalls:  Extend [18 inches (455 mm)] beyond sidewalls and return vertically against sidewalls not less than [4 inches (100 mm)].

8. Dormers, Chimneys, Skylights, and Other Roof-Penetrating Elements:  Extend [18 inches (455 mm)] beyond penetrating elements and return vertically against penetrating elements not less than [4 inches (100 mm)].

9. Roof-Slope Transitions:  Extend [18 inches (455 mm)] on each roof slope.

Retain paragraph below for felt underlayment at open valleys to be covered with metal valley flashing.

E. Metal-Flashed, Open-Valley Underlayment:  Install two layers of 36-inch- (914-mm-) wide felt underlayment centered in valley.  Stagger end laps between layers at least 72 inches (1830 mm).  Lap ends of each layer at least 12 inches (305 mm) in direction to shed water, and seal with asphalt roofing cement.  Fasten each layer to roof deck with felt underlayment nails.

1. Lap roof-deck felt underlayment over first layer of valley felt underlayment at least 6 inches (152 mm).

30.3 METAL FLASHING INSTALLATION

A. General:  Install metal flashings and other sheet metal to comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim."

1. Install metal flashings according to recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

Retain first paragraph below for apron flashings.  Apron flashings provide a weatherproofing transition material where a roof area intersects a head wall.  Common locations for apron flashings include the front downslope side of a dormer or chimney, curbed roof penetrations, and clerestory transitions.

B. Apron Flashings:  Extend lower flange over and beyond each side of downslope slate shingles and up the vertical surface.

Retain first paragraph below for interleaving metal step flashings between succeeding courses of slate shingles that abut vertical surfaces such as chimneys, sidewalls, and skylights.

C. Step Flashings:  Install with a head lap of 3 inches (75 mm) and extend both horizontally and vertically.  Install with lower edge of flashing just upslope of, and concealed by, butt of overlying slate shingle.  Fasten to roof deck only.

Retain first paragraph below if cricket or backer flashings are required.

D. [Cricket] [Backer] Flashings:  Install against the roof-penetrating element, extending concealed flange beneath upslope slate shingles and beyond each side.

Retain first paragraph below if interleaved hip flashings are required for mitered or fantail hips.

E. Hip Flashings:  Install centrally over hip with lower edge of flashing concealed by butt of overlying slate shingle.  Fasten to roof deck.

Retain first paragraph below for metal valley flashings.  Revise dimensions to suit Project.  Open and closed valleys require sheet metal flashings.

F. [Open] [Closed]-Valley Flashings:  Install centrally in valleys, lapping ends at least 8 inches (205 mm) in direction to shed water.  Fasten upper end of each length to roof deck beneath overlap.

Retain first subparagraph below if securing flange edges with cleats.

1. Secure hemmed flange edges into metal cleats spaced [12 inches (305 mm)] < apart and fastened to roof deck.

Retain subparagraph below if applicable.  NRCA advises stripping-in flashing at open valleys in areas subject to snow and ice accumulation and frequent freeze-thaw cycles.

2. Adhere [9-inch- (230-mm-)]  wide strips of self-adhering sheet to metal flanges and to self-adhering sheet underlayment.

Retain one or both of first two paragraphs below if applicable.

G. Rake Drip Edges:  Install over underlayment and fasten to roof deck.

H. Eave Drip Edges:  Install beneath underlayment and fasten to roof deck.

I. Pipe Flashings:  Form flashing around pipe penetrations and slate shingles.  Fasten and seal to slate shingles.

30.4 SLATE-SHINGLE INSTALLATION

A. General:  Beginning at eaves, install slate shingles according to manufacturer's written instructions and to details and recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

1. Install wood nailer strip cant at eave edges.

2. Install shingle starter course chamfered face down.

B. Install first and succeeding shingle courses with chamfered face up.  Install full-width first course at rake edge.

1. Offset joints of uniform-width slate shingles by half the shingle width in succeeding courses.

2. Offset joints of random-width slate shingles a minimum of 3 inches (75 mm) in succeeding courses.

C. Maintain a [3-inch- (75-mm-)] [4-inch- (100-mm-)] minimum head lap between succeeding shingle courses.

Retain one option in first paragraph below or revise if required to describe a graduated slate roof where shingle length and exposure gradually reduce between eaves and ridge.

D. Maintain uniform exposure of shingle courses [between eaves and ridge] [midway between eaves and ridge and increase head lap of succeeding shingle courses to ensure uniform exposure on remaining shingle courses].

E. Extend shingle starter course and first course [1 inch (25 mm)] [2 inches (50 mm)] over fasciae at eaves.

F. Extend shingle starter course and succeeding courses 1 inch (25 mm) over fasciae at rakes.

G. Cut and fit slate neatly around roof vents, pipes, ventilators, and other projections through roof.

H. Hang slate with [two] [four] slating nails for each shingle with nail heads lightly touching slate.  Do not drive nails home drawing slates downward or leave nail head protruding enough to interfere with overlapping shingle above.

1. For vented ridge, terminate slate shingles leaving uniform air space on each side of ridge apex.

Retain one of three options in first paragraph below for traditional treatment at uncapped or unvented ridges.  NRCA does not recommend strip saddle slate ridge.

I. Ridges:  Install ridge slate in [saddle] [strip saddle] [combing] configuration.

Retain first subparagraph below for saddle ridge; delete for strip saddle or combing ridge.

1. Install and anchor wood nailer strips of thicknesses to match abutting courses of slate shingles, terminating nailer strip 3 to 4 inches (75 to 100 mm) from the eave.  Cover with felt underlayment strip, extending to underlying slate but concealed by ridge slate.

Retain first subparagraph below for saddle ridge and combing ridge.

2. Lay ridge slate in bed of [asphalt roofing cement] [butyl sealant].

Retain first option in first subparagraph below for saddle ridge and strip saddle ridge; retain second option for combing ridge.

3. Anchor ridge slate to supporting wood nailer strip with  [four] 

4. nails for each slate shingle without nails penetrating underlying slate.

Retain first subparagraph below for combing ridge.

5. Extend combing slate over leeward ridge slate by 1/8 to 1/4 inch (3 to 6 mm).  Seal ridge joint with elastomeric sealant.

Retain subparagraph below for strip saddle ridge and combing ridge.

6. Cover heads of exposed nails at final ridge shingle with [asphalt roofing cement] [butyl sealant].

J. Hips:  Install and anchor slate hips in [saddle] [mitered] [fantail] configuration.

Retain first subparagraph below for saddle hip; delete for mitered and fantail hips.

1. Install and anchor wood nailer strips of thickness to match abutting courses of slate shingles.  Cover nailer strip with felt underlayment strip, extending on to underlying slate but concealed by hip slate.  Anchor hip slate to nailer strip with [four] 

2. nails located in upper third of hip-slate length.

Retain first subparagraph below for saddle hips.

3. Notch starter shingle and first shingle course at hip to fit around nailer strips so no wood is exposed at ridge eave.

4. Lay hip slate in bed of [asphalt roofing cement] [butyl sealant].

Retain subparagraph below for mitered and fantail hips.

5. Seal hip centerline joint with elastomeric sealant.

Retain first paragraph below for open valleys.

K. Open Valleys:  Cut slate shingles to form straight lines at open valleys, trimming upper concealed corners of shingles.  [Maintain uniform width of exposed open valley] [Widen exposed portion of open valley 1/8 inch in 12 inches (1:96)] from highest to lowest point.

1. Do not nail shingles to valley metal flashings.

Retain paragraph below for closed valleys.

L. Closed Valleys:  Cut slate shingles to form straight lines at closed valleys, trimming upper concealed corners of shingles.  Maintain uniform gap at centerline of valley of [1/2 to 3/4 inch (13 to 19 mm)] [3/4 to 1 inch (19 to 25 mm)].

1. Do not nail shingles to valley metal flashings.

30.5 ACCESSORIES INSTALLATION

Retain this article if manufactured ridge caps or ridge vents are required.

A. Ridge [Caps] [Vents]:  Install units according to manufacturer's written instructions.

Retain subparagraph below if covering ridge cap with slate shingles.

1. Install slate shingles into retention channels, butting adjacent shingles.

30.6 ADJUSTING AND CLEANING

A. Remove and replace damaged or broken slate shingles.

B. Remove excess slate and debris from Project site.
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PART 31 -  GENERAL

31.1 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. PVC sheet waterproofing.

2. Molded-sheet drainage panels.

3. Insulation.

31.2 QUALITY ASSURANCE

Delete paragraph below if not applicable.  For warranty purposes, a manufacturer may qualify an installer.  Coordinate options in paragraph with qualifications that manufacturer requires of Installer.  Retain first option if manufacturer approves or licenses installers.  Retain second option if placing minimal restrictions on Installer.

Retain applicable products from options in paragraph below.

A. Source Limitations:  Obtain waterproofing materials[, protection course,] [board insulation,] [and] [molded-sheet drainage panels] through one source from a single manufacturer.

Delete paragraph and subparagraphs below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.  If not using pavers, delete optional sentence in paragraph and option in subparagraph below.

31.3 DELIVERY, STORAGE, AND HANDLING

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

B. Store liquid materials in their original undamaged packages in a clean, dry, protected location and within temperature range required by waterproofing manufacturer.

C. Remove and replace liquid materials that cannot be applied within their stated shelf life.

D. Store rolls according to manufacturer's written instructions.

E. Protect stored materials from direct sunlight.

31.4 PROJECT CONDITIONS

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.

1. Do not apply waterproofing in snow, rain, fog, or mist.

B. Maintain adequate ventilation during preparation and application of waterproofing materials.

PART 32 -  PRODUCTS

32.1 SHEET WATERPROOFING

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two paragraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

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

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

1. Sarnafil US Division, Sarnafil, Inc.; System [1000] [2000] [3000] [4001] [4002] [4003] [4004] [4005] [4006].

2. <Insert manufacturer's name; product name or designation.>

Revise thickness in paragraph below to suit Project.  Minimum sheet thickness for vertical walls is 80 mils (2.0 mm).  Distinguish thicknesses for vertical wall and plaza deck applications if applicable.

C. PVC Sheet:  [80-mil- (2.0-mm-)] [96-mil- (2.4-mm-)] [120-mil- (3.0-mm-)] thick, flexible sheet compounded from PVC resin, plasticizers, stabilizers, fillers, and pigments and reinforced with nonwoven fiberglass with the following properties measured per standard test methods referenced:

1. Tensile Strength:  1600 psi (11 MPa) minimum; ASTM D 638.

2. Elongation at Break:  250 percent minimum, machine direction; ASTM D 638.

3. Seam Strength:  90 percent minimum of tensile strength; ASTM D 638.

4. Retention of Properties after Heat Aging:  95 percent minimum retention of tensile strength and elongation; ASTM D 638 after 168 hours at 194 deg F (90 deg C); ASTM D 3045.

5. Tear Resistance:  23 lbf (102 N) minimum; ASTM D 1004.

6. Low-Temperature Bend:  Pass at minus 40 deg F (minus 40 deg C); ASTM D 2136.

7. Linear Dimension Change:  0.01 percent maximum after 6 hours at 176 deg F (80 deg C); ASTM D 1204.

8. Water Absorption:  2 percent maximum weight gain after 168 hours' immersion at 158 deg F (70 deg C); ASTM D 570.

32.2 AUXILIARY MATERIALS

A. General:  Furnish auxiliary materials recommended by waterproofing manufacturer for intended use and compatible with sheet waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having jurisdiction.

B. Concealed Sheet Flashing:  Sheet flashing of same material, construction, and thickness as sheet waterproofing.

Retain paragraph below if sheet flashings are exposed.

C. Exposed Sheet Flashing:  [60-mil- (1.5-mm-)] [80-mil- (2.0-mm-)] [96-mil- (2.4-mm-)] thick, coated PVC; reinforced with nonwoven fiberglass.

Retain first paragraph below for sheets fully adhered, partially adhered, or loosely laid with adhered containment grids.

D. Bonding Adhesives:  Adhesive for bonding polymeric sheets and sheet flashings to substrates and projections.

E. Containment Strip:  Manufacturer's standard asphalt-resistant, 60-mil- (1.5-mm-) thick, PVC strip; reinforced with nonwoven fiberglass; 12 inches (300 mm) wide.

F. Geotextile Leveling Layer:  Manufacturer's standard nonwoven polypropylene.

G. Separation Layer:  0.160-inch- (4.06-mm-) thick, nonwoven polyester felt.

H. Control Test Drain:  Manufacturer's standard four-component pipe assembly.

I. Waterproofing and Sheet Flashing Accessories:  Provide PVC discs, sealants, pourable sealers, cone and vent flashings, inside and outside corner flashings, termination reglets, clamps, compression bars, tapes, and other accessories recommended by waterproofing manufacturer for intended use.

J. Metal Termination Bars:  Manufacturer's standard stainless-steel or aluminum bars, prepunched, with nylon anchors and stainless-steel pins.

Select type of protection course from two paragraphs below if required.  First describes Sarnafil's HDPE sheet for heavy-duty protection; second describes Sarnafil's PVC sheet for regular-duty protection.  Verify acceptability of type of protection course with waterproofing manufacturer.  Distinguish locations such as plaza deck and foundation walls if both types are required.

K. Protection Course:  39-mil- (1.0-mm-) thick, hot-air-weldable, HDPE sheet protection layer.

L. Protection Course:  51-mil- (1.3-mm-) thick, hot-air-weldable, PVC sheet protection layer.

32.3 MOLDED-SHEET DRAINAGE PANELS

Retain this Article if molded-sheet drainage panels are required.  Retain paragraph below if molded-sheet drainage panel products are specified in another Section.

A. Molded-Sheet Drainage Panel:  Comply with Division 33 Section "Subdrainage."

Retain one or both paragraphs below if specifying drainage panels in this Section.  Retain first paragraph if specifying nonwoven-geotextile-faced drainage panels, usually for foundation walls.  Examples of products described below include Sarnafil's "Drainage Panel 600" and "Drainage Panel 620" with a polymeric film backing.

B. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a nonwoven, needle-punched geotextile facing with an apparent opening size not exceeding No. 70 (0.21-mm) sieve laminated to 1 side [with] [or] [without] a polymeric film bonded to the other side of a 3-dimensional, nonbiodegradable, molded-plastic-sheet drainage core, with a vertical flow rate of at least 15 gpm per ft. (188 L/min. per m).

Retain paragraph below if specifying woven-geotextile-faced drainage panels with minimal description of features.  Example of product described below includes Sarnafil's "Drainage Panel 900."

C. Woven-Geotextile-Faced, Molded-Sheet Drainage Panel:  Manufactured composite subsurface drainage panels consisting of a woven-geotextile facing with an apparent opening size not exceeding No. 40 (0.425-mm) sieve laminated to 1 side of a 3-dimensional, nonbiodegradable, molded-plastic-sheet drainage core, with a horizontal flow rate not less than 4 gpm per ft. (49 L/min. per m).

32.4 INSULATION

Retain paragraph and subparagraphs below if board insulation is required over waterproofing and if board insulation forms the first layer beneath an insulation drainage panel.

A. Board Insulation:  Extruded-polystyrene board insulation complying with ASTM C 578, [square] [or] [shiplap] edged.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers below.  See Division 01 Section "Product Requirements."

Types IV and VI insulation below are usually limited to vertical applications.  Types VII and V insulation, with higher compressive strengths, are used on plaza decks.

1. Type IV, 25-psi (173-kPa) minimum compressive strength.

2. Type VI, 40-psi (276-kPa) minimum compressive strength.

3. Type VII, 60-psi (414-kPa) minimum compressive strength.

4. Type V, 100-psi (690-kPa) minimum compressive strength.

Retain paragraph and subparagraphs below for unfaced insulation drainage panels for foundation wall applications.  Diversifoam's "CertiFoam 25 Drainage Board," Dow's "Perimate," and Pactiv's "Green-Guard-DC" are Type IV.  Diversifoam's "CertiFoam 40 Drainage Board" is Type VI.

B. Unfaced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; unfaced; fabricated with shiplap or channel edges and with 1 side having grooved drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for geotextile-faced insulation drainage panels for foundation wall applications.  Owens Corning's "Insul-Drain" is Type IV; T. Clear's "Thermadry 1250" is Type VI.

C. Geotextile-Faced Wall Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type IV, 25-psi (173-kPa)] [or] [Type VI, 40-psi (276-kPa)] minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph and subparagraphs below for plaza deck applications if unfaced insulation drainage panels with ribbed drainage channels are required.  Retain Type VI insulation for limited, intermittent pedestrian traffic or Type VII for heavier pedestrian traffic.  Dow's "Styrofoam Ribbed Roofmate" and Owens Corning's "Foamular 404 RB" are Type VI; Diversifoam's "CertiFoam Plaza Deck" and Owens Corning's "Foamular 604 RB" are Type VII.

D. Unfaced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, [Type VI, 40-psi (276-kPa)] [Type VII, 60-psi (414-kPa)] minimum compressive strength; unfaced; fabricated with shiplapped or channel edges and with 1 side having ribbed drainage channels.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

Retain paragraph below if Type VII geotextile-faced insulation is required for heavy pedestrian traffic.

E. Geotextile-Faced Plaza Deck Insulation Drainage Panels:  Extruded-polystyrene board insulation complying with ASTM C 578, Type VII, 60-psi (414-kPa) minimum compressive strength; fabricated with tongue-and-groove edges and with 1 side having grooved drainage channels faced with manufacturer's standard, nonwoven geotextile filter fabric.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two subparagraphs and list of manufacturers and products below.  See Division 01 Section "Product Requirements."

PART 33 -  EXECUTION

33.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements and other conditions affecting performance.

1. Do not proceed with installation until after the minimum concrete curing period recommended by waterproofing manufacturer.

2. Verify that substrate is visibly dry and free of moisture.  Test for capillary moisture by plastic sheet method according to ASTM D 4263.

3. Notify Architect in writing of anticipated problems using waterproofing over substrate.

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

33.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application.

B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other penetrating contaminants or film-forming coatings from concrete.

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets, holes, and other voids.

E. Prepare, fill, prime, and treat joints and cracks in substrates.  Remove dust and dirt from joints and cracks according to ASTM D 4258.

F. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations through waterproofing and at drains and protrusions.

33.3 FULLY ADHERED SHEET INSTALLATION

Retain this Article for fully adhered horizontal sheet installation, Sarnafil's "System 2000."

A. Install fully adhered sheets over entire area to receive waterproofing according to manufacturer's written instructions.

B. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

C. Apply bonding adhesive to substrate at required rate and allow to partially dry.

D. Apply bonding adhesive to sheets and firmly adhere sheets to substrate.  Do not apply bonding adhesive to splice areas of sheets.

E. Secure terminations and perimeter of deck sheet waterproofing with PVC cord and metal termination bars anchored 12 inches (300 mm) o.c.

F. Apply sheet waterproofing with side laps shingled with slope of deck where possible.

G. Spread sealant bed over deck drain flange at deck drains and securely seal sheet waterproofing in place with clamping ring.

Retain first paragraph below if tie-ins to existing waterproofing are required.

H. Install fully adhered sheets and auxiliary materials to tie into existing waterproofing.

I. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

33.4 LOOSELY LAID SHEET INSTALLATION

Retain this Article for loosely laid horizontal or vertical installations.

A. General:  Install loosely laid sheets over entire area to receive waterproofing according to manufacturer's written instructions.

1. Install geotextile leveling layer directly over substrates and maintain minimum side and end laps.

2. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

Retain first subparagraph below if tie-ins to adjoining waterproofing are required.

3. Install loosely laid sheets and auxiliary materials to tie into adjoining waterproofing.

4. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

Horizontal applications in paragraph and subparagraphs below apply to Sarnafil's "System 1000" or split-slab portions of Sarnafil's "System 4000" series.

B. Horizontal Applications:  Secure terminations and perimeter of [deck] [mud-slab] sheet waterproofing with PVC cord and metal termination bars anchored 12 inches (300 mm) o.c.

1. Apply sheets with side laps shingled with slope of deck where possible.

2. Spread sealant bed over deck drain flange at deck drains and securely seal sheet in place with clamping ring.

Conventional vertical applications in paragraph and subparagraphs below apply to Sarnafil's "System 4001" and to vertical wall portion of Sarnafil's "System 4002."

C. Vertical Applications:  Mechanically attach leveling layer with 4-inch- (100-mm-) minimum diameter, reinforced PVC sheet discs and fasteners at required spacings.

1. Hot-air-weld sheet waterproofing to discs.

2. Secure top termination of waterproofing [with continuous, extruded-aluminum, surface-mounted, termination reglet anchored at spacings recommended by waterproofing manufacturer] [by hot-air welding to containment strips] [according to manufacturer's written instructions].

3. Terminate waterproofing on footing as follows:

a. Scarify concrete footing under containment strips to an amplitude of 1/16 inch (1.6 mm).  Apply bonding adhesive to substrate and containment strip at required rate and allow to partially dry.  Firmly adhere containment strip to substrate.

b. Hot-air-weld sheet waterproofing to containment strips.

Blind-side vertical applications in paragraph and subparagraphs below apply to vertical wall portions of Sarnafil's "Systems 4003, 4004, 4005, and 4006."  Inaccessible blind-side locations include excavation support systems such as soldier piles with wood lagging, shotcrete or slurry walls, steel sheet piles, and augered caissons waterproofed before permanent concrete foundation wall is formed.  If waterproofing is limited to blind-side vertical walls and is drained, delete "Molded-Sheet Drainage Panel Installation" Article and retain drainage panel in second subparagraph below.

D. Blind-Side Vertical Application:  As follows:

1. Install geotextile leveling layer over substrates and maintain minimum side and end laps.  Mechanically secure to substrate with 4-inch- (100-mm-) minimum diameter, reinforced PVC sheet discs and fasteners at required spacings.

Delete subparagraph above and retain first subparagraph below if drainage panels are needed in lieu of a leveling layer.

2. Place molded-sheet drainage panels over substrate and mechanically secure to substrate with 4-inch- (100-mm-) minimum diameter, reinforced PVC sheet discs and fasteners at required spacings.

3. Hot-air-weld sheet waterproofing to discs.

4. Secure top termination of waterproofing [with continuous, extruded-aluminum, surface-mounted, termination reglet anchored at spacings recommended by waterproofing manufacturer] [by hot-air welding to containment strips] [according to manufacturer's written instructions].

33.5 COMPARTMENTED, LOOSELY LAID SHEET INSTALLATION

Retain this Article for compartmented, loosely laid horizontal sheet installations.

A. Install compartmented, loosely laid sheets over entire area to receive waterproofing according to manufacturer's written instructions.

B. Accurately align sheets and maintain uniform side and end laps of minimum dimensions required.  Stagger end laps.

C. Scarify concrete deck under containment strips to an amplitude of 1/16 inch (1.6 mm).  Apply bonding adhesive to substrate and containment strip at required rate and allow to partially dry.

Grid size in subparagraph below is typical dimension offered by Sarnafil.  Revise to suit Project.

1. Firmly adhere containment strips to substrates to form grids 25 feet (7.6 m) square.

Delete first paragraph below if control test drains are not required.

D. Drill hole in decks and install control test drain within each grid.

E. Install geotextile leveling layer directly over substrate with edges lapped and extend onto containment strips.

F. Hot-air-weld sheet waterproofing to containment strips.

G. Secure terminations and perimeter of deck sheet waterproofing with PVC cord and metal termination bars anchored 12 inches (300 mm) o.c.

H. Apply sheets with side laps shingled with slope of deck where possible.

I. Spread sealant bed over deck drain flange at deck drains and securely seal sheets in place with clamping ring.

Retain first paragraph below if tie-ins to existing waterproofing are required.

J. Install compartmented, loosely laid sheet waterproofing and auxiliary materials to tie into existing waterproofing.

K. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.  Slit and flatten fishmouths and blisters.  Patch with sheet waterproofing extending beyond repaired areas in all directions.

33.6 SEAM INSTALLATION

Retain this Article for hot-air-welded, PVC sheet seams.

A. Hot-air-weld side and end laps of overlapping sheets according to manufacturer's written instructions to ensure a watertight seam installation.  Inspect outside edge of seams with pointed metal probe and ensure completed laps lay flat and are free of voids, fishmouths, or wrinkles.

33.7 SHEET FLASHING INSTALLATION

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

B. Form wall flashings using exposed sheet flashing.

C. Extend sheet flashings over deck sheet waterproofing.  Flash penetrations and field-formed inside and outside corner accessories with sheet flashing.

1. Hot-air-weld joints with deck sheet and end laps of overlapping sheet flashings and accessories to ensure a watertight seam installation.

Delete or revise first paragraph below if architectural joint systems are used.  Coordinate with Division 07 Section "Expansion Control."

D. Terminate sheet at expansion joints and discontinuous deck-to-wall or deck-to-deck joints.  Bridge and cover joints with sheet flashing.

E. Terminate and seal top of sheet flashings[ with mechanically anchored termination bars].

33.8 PROTECTION COURSE INSTALLATION

Usually retain separation layer in first paragraph below, in addition to protection course, in vertical or horizontal applications.  Sarnafil does not require separation layer if molded-sheet or fabric-faced insulation drainage panels are applied directly over HDPE protection course.

A. Install separation layer over sheet waterproofing before placing protection course.

B. Install protection course over [sheet waterproofing] [separation layer] according to manufacturer's written instructions and before beginning subsequent construction operations.  Minimize exposure of membrane.

Retain subparagraph below if required.  Sarnafil recommends welding laps if concrete is poured against protection course.

1. Hot-air-weld joint side and end laps of protection course.

33.9 MOLDED-SHEET DRAINAGE PANEL INSTALLATION

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall or deck substrate, according to manufacturer's written instructions.  Use adhesives or mechanical fasteners] that do not penetrate waterproofing.  Lap edges and ends of geotextile to maintain continuity.  Protect installed panels during subsequent construction.

33.10 INSULATION INSTALLATION

A. Install [one or more layers of board insulation to achieve required thickness] [and] [insulation drainage panels] over waterproofed surfaces.  Cut and fit to within 3/4 inch (19 mm) of projections and penetrations.

Delete first paragraph below if support is not required during backfilling.

B. On vertical surfaces, place and secure insulation units according to manufacturer's written instructions.

C. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.

33.11 PROTECTION AND CLEANING

Retain first paragraph below for horizontal applications.

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period.

Retain first paragraph below when board insulation or insulation drainage panels are required and may be exposed for a period on plaza decks.

C. Protect installed [board insulation] [insulation drainage panels] from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation will be subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.
D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

Exhibit M 
Building List
[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13.png]


