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SECTION 07 4113

METAL ROOF PANELS 

*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Architectural POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
*************************************************************************************************************

PART 1 GENERAL

1.1 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. Architectural batten seam metal roofing.

5. Base material corrosion resistant finish.

6. Underlayments and substrates.

7. Associated flashings, gaskets and sealant.
B. Related Sections
1. Section 05 3000, Metal decking for steel roof deck supporting metal roof panels. 

2. Section 05 4000, Cold-Formed Metal Framing for cold-formed metal framing supporting metal roof panels.
3. Section 07 6200 Sheet Metal Flashing and Trim.  For field formed [Fascia] [Copings] [Flashings,] [Roof Drainage Systems,] and other sheet metal work not part of metal roof panel assemblies.
4. Section 07 7100 Roof Specialties for Manufactured [Fascia] [Copings] [Roof Drainage Systems] and other roof specialties not part of roof panel assemblies.

5. Section 07 9200 Joint Sealants for field-applied sealants not otherwise specified in this section.
1.2 References
A. Definitions

1. Metal Roof Panel Assembly:  Metal roof panels, attachment system components, miscellaneous metal framing, thermal insulation, and accessories necessary for a complete weathertight roofing system.

*************************************************************************************************************Complicated or high risk conditions of installation require a pre-installation conference at the job site.  Add paragraph 1.3 as required.
*************************************************************************************************************

[1.3
ADMINISTRATIVE REQUIREMENTS
B. Preinstallation Conference:  Conduct conference at [Project site] <Insert location>
1. Meet with LANL STR, Architect of Record, testing and inspecting agency representative, metal roof panel installer, metal roof panel manufacturer’s representative, [deck] [purlin and rafter] Installer, and installers whose work interfaces with or affects metal roof panels including installers of roof accessories and roof-mounted equipment.
2. Review and finalize construction schedule and verify availability of materials, Installer’s personnel, equipment, and facilities needed to make progress and avoid delays.
3. Review methods and procedures related to metal roof panel installation, including manufacturer’s written instructions.
4. Examine [deck substrate] [purlin and rafter] conditions for compliance with requirements, including flatness and attachment to structural members.
5. Review structural loading limitations of [deck] [purlins and rafters] during and after roofing.
6. Review flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect metal roof panels.
7. Review governing regulations and requirements for insurance, certificates, and testing and inspecting if applicable.
8. Review temporary protection requirements for metal roof panel assembly during and after installation.
9. Review roof observation and repair procedures after metal roof panel installation.
10. Document proceedings, including corrective measures and actions required, and furnish copy of record to each participant.]
1.3 action submittals/informational submittals
A. Product Data: For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of roof panel and accessory.
B. Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details of edge conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashing closures, and accessories; and special details. Distinguish between factory-and field-assemble work.

C. Samples:  For each type of exposed finish required.

D. Manufacturer Certificates:  Signed by manufacturer certifying that roof panels comply with energy performance requirements specified in “Performance Requirements” Article.
1. Submit evidence of meeting performance requirements.
E. Product Test Reports
F. Field quality-control reports.
1.4 sustainable design submittals
A. Product Test Reports for roof panels, indicating that panels comply with solar reflectance index requirement.
B. Product Data; indicating percentages by weight of postconsumer and preconsumer recycled content for products having recycled content.
1. Include statement indicating costs for each product having recycled content.

1.5 close out submittals
A. Maintenance Data.
B. Warranty:  As specified herein.
1.6 quality assurance
A. Qualifications
1. Metal Roof Manufacturer

a. Company specializing in manufacturing products specified in this section.
b. Supply a list of projects, completed in Southwest, where specified material has been in place and performing successfully for a period of not less than 5 years.

2. Applicator

a. Company specializing in performing the Work of this section with documented experience and “certified” by material manufacturer as an applicator and maintenance company.  As a minimum, Applicator must have successfully completed 5 projects using the specified or similar materials.  Applicator must provide LANL’s Subcontract Technical Representative (STR) with a written record identifying these projects with the name and address of purchasers of the service and location of work performed, if requested.
*************************************************************************************************************Provide paragraph B if foamed-insulation core metal roof panels are specified.
*************************************************************************************************************
B. [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] <Insert value> or less.  

2. Smoke-Developed Index:  [450] <Insert value> or less.]

C. 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.

2. Combustion Characteristics:  ASTM E 136.

1.7 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.
1.8 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.
1.9 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.
1.10 warranty 
A. Furnish [20] [     ] year manufacturer warranty for sheet metal roofing against structural failure, fastener seal loss, corrosion and water penetration.
B. Furnish [20] [     ] year manufacturer warranty for metal finish against fading, chipping, chalking, and blistering.
PART 2 PRODUCTS
*************************************************************************************************************Select and edit following specifications for appropriate substrate, underlayment, insulation and metal roof panels as required for design conditions.
*************************************************************************************************************
2.11 description
A. Regulatory Requirements.
1. FM Global:  Provide metal roof panels evaluated by FM Global and listed in its “Approval Guide, Building Materials”.
2. International Building Code
B. Sustainability Characteristics 

1. Energy Performance:  Provide roof panels with solar reflectance index not less than [78] [29] when calculated according to ASTM E 1980 based on testing identical products by a qualified testing agency.

2. Energy Performance:  Provide roof panels that are listed on the U.S. Department of Energy’s ENERGY STAR Roof Products Qualified Product List for [low-slope] [steep-slope] roof products.

3. Energy Performance:  Provide roof panels with initial solar reflectance not less than [0.70] <insert value> and emissivity not less than [0.75] <Insert value> when tested according to CRRC-1.
2.12 performance requirements
A. Perform Work per SMACNA Architectural Sheet Metal Manual and NRCA Roofing and Waterproofing Manual where details are not provided or identified in the Subcontract documents.
B. Air Infiltration:  Air leakage through assembly of not more than [0.06 cfm/sq. ft.] <Insert rate> of roof area when tested according to ASTM E 1680 at the following test-pressure difference: 
1. Test-Pressure Difference: Negative [1.57 lbf/sq.ft.] <Insert Pressure>.
2. Test-Pressure Difference:  Positive and Negative [1.57 lbf/sq.ft.] <Insert Pressure>.
3. Positive Preload Test-Pressure Difference: [Greater than or equal to 15.0 lbf/sq.ft. and the greater of 75 percent of building live load or 50 percent of building design positive wind-pressure difference] <Insert pressure>.
4. Negative Preload Test-Pressure Difference: [50 percent of design wind-uplift-pressure difference] <Insert pressure>.
C. Water Penetration:  No water penetration when tested according to ASTM E 1646 at the following test-pressure difference:

1. Test-Pressure Difference: [2.86 lbf/sq.ft.] <Insert Pressure>.
2. Test-Pressure Difference: [20 percent of positive design wind pressure, but not less than 6.24 lbf/sq.ft. and not more than 12.0 lbf/sq.ft. <Insert pressure>.
3. Positive Preload Test-Pressure Difference: [Greater than or equal to 15.0 lbf/sq.ft. and the greater of 75 percent of building live load or 50 percent of building design positive wind-pressure difference] <Insert pressure>.
4. Negative Preload Test-Pressure Difference: [50 percent of design wind-uplift-pressure difference] <Insert pressure>.
D. Hydrostatic-Head Resistance:  No water penetration when tested according to ASTM E 2140.

E. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.

1. Uplift Rating: UL90.

F. FMG Listing:  Provide metal roof panels and component materials that comply with requirements in FMG 4471 as part of a panel roofing system and that are listed in FMG’s “Approval Guide” for Class 1 or noncombustible construction, as applicable.  Identify materials with FMG markings.

1. Fire/Windstorm Classification: [Class 1A-90]

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

Metal Roof Panel structural performance criteria below are examples only.  Insert design loads applicable to Project.  Consult structural engineer experienced in engineering metal room panel assemblies of type indicated to quantify design loads.  Verify compliance with LANL ESM Chapter 5, Structural.

 ASTM E 1592 in first paragraph below is for roof panels spanning structural support that are of single-skin construction (no composite panels or panels with multiple-layer construction).

****************************************************************************************************
G. Structural Performance: Provide metal roof panel assemblies capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated, based on testing according to ASTM E 1592.

1. Wind Loads: Determine loads based on the following minimum design wind pressures:
****************************************************************************************************

Retain one of the two subparagraphs below.  If retaining second paragraph, indicate pressures on appropriate elevation Drawings.

****************************************************************************************************

a. Uniform pressure of [20 lbf/sq.ft.] [30 lbf/sq.ft.] <Insert design wind pressure>, acting inward or outward.

b. Uniform pressure as indicated on Drawings.
2. Snow loads: [30 lbf/sq.ft.] <Insert load>.
3. Deflection Limits:  Metal roof panel assemblies shall withstand wind and snow loads with vertical deflections no greater than [1/180] [1/240] of the span.
H. Thermal Movements:  Allow for thermal movements resulting from ambient and surface temperature changes.  Base calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
1. Temperature Change (Range):  [120 deg F (67 deg C), ambient; 180 deg F (100 deg C)] <Insert temperature range>, material surfaces.
I. Thermal Performance:  Provide insulated metal roof panel assemblies with thermal-resistance value (R-value) indicated when tested according to ASTM C 518.
2.13 PaneL MATERIALS

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. 
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.
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:
a. 2-Coat Fluoropolymer:  AAMA 621. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.

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.

c. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.
6. Concealed Finish:  Manufacturer’s standard white or light-colored acrylic or polyester backer finish.
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:  
a. 2-Coat Fluoropolymer:  AAMA 620. Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.

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.

c. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.
3. Concealed Finish:  White or light-colored acrylic or polyester backer finish.
C. Panel Sealants: 
1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing; ½ inch wide and 1/8 inch thick.

2. Joint Sealant:  ASTM C 920; as recommended in writing by metal roof panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311.
2.14 field-installed thermal insulation
A. Polyethylene Vapor Retarders:  ASTM D 4397, 6 mils thick, with maximum permeance rating of 0.13 perm.
B. Unfaced, Polyisocyanurate Board Insulation:  ASTM C 591, Type II, compressive strength of 35 psi, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed.
C. Faced, Polyisocyanurate Board Insulation:  ASTM C 1289, Type I, Class I aluminum foil] [Type II, Class I 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.
D. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, 1.60-lb/cu.ft. minimum density unless otherwise indicated; with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively.
E. Molded-Polystyrene Board Insulation:  ASTM C 578, [Type I, 0.9 lb/cu.ft.] [Type II, 1.35 lb/cu.ft.], with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively. 
F. 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 I (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).
G. Metal Building Insulation:  [ASTM C 991, Type I, NAIMA 202] [ASTM C 991, Type II], glass-fiber-blanket insulation; 0.5-lb/cu.ft. density; 2-inch wide, continuous, vapor-tight edge tabs; and with a flame-spread index of 25 or less.
1. Vapor-Retarder Facing:  ASTM C 1136, with permeance not greater than 0.02 perm when tested according to ASTM E 96, Desiccant Method:
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] <Insert facing>.
2. Insulation Retainer Strips:  0.019-inch thick, formed, galvanized-steel or PVC retainer clips colored to match insulation facing.
3. Thermal Spacer Blocks:  Fabricated from extruded polystyrene, 1 inch thick.
2.15 underlayment materials
A. Self-Adhering, High-Temperature Sheet: 30 to 40 mils thick minimum, consisting of slip-resisting, polytheylene-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; ASTM D 1970.
2. Low Temperature Flexibility: Passes after testing at minus 20 deg F; ASTM D 1970.
3. Products: Subject to compliance with requirements, [provide the following] [provide one the following] [available products that may be incorporated into the work include, but are not limited to, the following]:
a. Carlisle Coatings & Waterproofing Inc., div of Carlisle Companies Inc.; CCW WIP 300HT.

b. Grace Construction Products; a unit of Grace, W.R. & Co.; Ultra.

c. Henry Company, Blueskin PE200 HT.

d. Metal-Fab Manufacturing, LLC; MetShield.

e. Owens Corning; WeatherLock Metal High Temperature Underlayment.

f. <Insert Manufacturer’s name; product name or designation>.

B. Felts:  ASTM D 226, [Type II (No. 30)] [Type I (No. 15)], asphalt-saturated organic felts.

C. Slip Sheet:  Manufacturers recommended slip sheet, of type required for application.
2.16 substrate boards
A. Gypsum Board: Type X, of thickness indicated.  ASTM C 1396/C 1396M.

B. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M; [Regular, ½ inch] [Type X, 5/8 inch].

C. Perlite Board: ASTM C 728, 1 inch 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.
2.17 miscellaneous metal framing

****************************************************************************************************

Retain following paragraphs fro board insulation installed between Z-shaped furring and for metal soffit panels installed over furring.  Ensure that cold-formed framing, such as purlins, specified herein does not conflict with Section 05 4000 “Cold-Formed Metal Framing”.  Additional framing materials may also be inserted below for slope conversion, sometimes called “retrofit” systems.

****************************************************************************************************
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] [0.040 inch] <Insert thickness>.
2. Depth: [As indicated] [7/8 inch] [1-1/2 inches] <Insert depth>.
C. Cold-Rolled Furring Channels:  Minimum ½-inch wide flange.
1. Nominal Thickness: [As indicated] [As required to meet performance requirements] [0.064 inch] <Insert thickness>.

2. Depth: [As indicated] [3/4 inch] <Insert depth>.

3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with nominal thickness of 0.040 inch.

4. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch diameter wire, or double stand of 0.048-inch diameter wire.

D. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, and depth required to fit insulation thickness indicated.

1. Nominal Thickness:  [As indicated] [As required to meet performance requirements] [0.025 inch] <Insert thickness>.
2.18 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 dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
2.19 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.
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]
a. AEP-Span.
b. Alcoa Inc. 
c. Architectural Metal Systems
d. Berridge Manufacturing Company.
e. Butler Manufacturing; a BlueScope Steel Company.
f. CENTRIA Architectural Systems.
g. MBCI; a division of NCI Building Systems, L.P.
h. Metal Sales Manufacturing Corporation.
i. Peterson Aluminum Corporation.
j. <Insert manufacturers name>.
2. Profile: [Corrugated] [Tapered rib] [Vee rib] [Box rib] [Deep-box rib] as indicated on Drawings.
3. Material: Zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] [0.040-inch] [0.052-inch] [0.064-inch] nominal thickness.
a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: [As selected from manufacturer’s full range] <Insert color>.
4. Material: Aluminum-zinc alloy-coated steel sheet, [0.022-inch]  [0.028-inch] [0.034-inch] [0.040-inch] [0.052-inch] [0.064-inch] nominal thickness.
a. Exterior Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: [As selected from manufacturer’s full range] <Insert color>.
5. Material: Aluminum sheet, [0.032 inch] [0.040 inch] [0.050 inch] thick.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
6. Major-Rib Spacing: <Insert dimension> o.c.
7. Panel Coverage: <Insert dimension>.
8. Panel Height: <Insert dimension>.
2.20 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.
1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following]:
a. AEP-Span.
b. Alcoa Inc. 
c. Berridge Manufacturing Company.
d. Merchant & Evans
e. Metal Sales Manufacturing Corporation.
f. <Insert manufacturer’s name>.
2. Profile: [Tapered rib] [Standing seam] [Batten seam] as indicated on Drawings.
3. Material:  Zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.
4. Material: Aluminum-zinc alloy-coated steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.
5. Material: Aluminum sheet, [0.032-inch] [0.040-inch] thick.
6. Panel Coverage: <Insert dimension>.
7. Panel Height: <Insert dimension>.
8. Batten Width: <Insert dimension>.
2.21 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.
3. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]:

a. AEP-Span.
b. Architectural Metal Systems.
c. Berridge Manufacturing Company.
d. Butler Manufacturing; a BlueScope Steel Company.
e. CENTRIA Architectural Systems.
f. MBCI; a division of NCI Building Systems, L.P.
g. Merchant & Evans
h. Metal Sales Manufacturing Corporation
i. Peterson Aluminum Corporation
j. <Insert manufacturer’s name>.
4. Profile: [Vertical-rib, snap] [Vertical-rib, seamed] [Trapezoidal-rib, snap] [Trapezoidal-rib, seamed]-joint, as indicated on Drawings.
5. Material: Zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] [0.040-inch] [0.052-inch] nominal thickness.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
6. Material: Aluminum-zinc alloy-coated sheet steel, [0.022-inch] [0.028-inch] [0.034-inch] [0.040-inch] [0.052-inch] nominal thickness.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
7. Material: Aluminum sheet, [0.032-inch] [0.040-inch] thick.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
8. Clips: [Fixed] [Floating to accommodate thermal movement].
a. Material: [Metallic coated steel] [Stainless steel].
9. Joint Type: [Single folded] [Double folded] [As standard with manufacturer].
10. Panel Coverage: <Insert dimension>.
11. Panel Height: <Insert dimension>.
2.22 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.
1. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]:
a. AEP-Span.
b. Architectural Metal Systems.
c. CENTRIA Architectural Systems.
d. MBCI; a division of NCI Building Systems, L.P.
e. Merchant & Evans
f. Metal Sales Manufacturing Corporation
g. Peterson Aluminum Corporation
h. <Insert manufacturer’s name>.
2. Profile: [Narrow, snap-on batten seam] [wide, snap-on batten seam] [Seamed batten] as indicated on Drawings.
3. Panel Material: Zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.

a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
4. Panel Material: Aluminum-zinc alloy-coated steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] minimal thickness.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.
b. Color: As selected from manufacturer’s full range. <Insert color>.
5. Panel Material: Aluminum sheet, [0.024-inch] [0.032-inch] [0.040-inch] [0.050-inch] thick.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <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>.
6. Batten Material: [Same material, finish, and color as roof panels] <Insert material and finish requirements>.
7. Clips: [One] [Two] piece.
a. Material: [Metallic-coated-steel] [Stainless-steel] sheet.
8. Sealant: Factory applied [in top] [on each side] of battens.
9. Panel Coverage: <Insert dimension>.
10. Batten Height: <Insert dimension>.
2.23 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 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 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 according to ASTM D 2126.

d. Cold Aging: Volume decrease not more than 1.0 percent and no delamination, surface blistering, or permanent blowing when tested for 7 days at minus 20 deg F according to ASTM D 2126.

e. Fatigue: No evidence of delamination, core cracking, or permanent bowing when tested to a 20-lbf/sq. ft. positive and negative wind load wand with deflection of L/180 for 2 million cycles.

f. Autoclave: No delamination when exposed to 2-psi pressure at a temperature of 212 deg F 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 when tested according to ASTM D 1622.
c. Compressive Strength: Minimum 20 psi when tested according to ASTM D 1621.
d. Shear Strength: 26 psi when tested according to ASTM C 273. 
B. Lap-Seam Profile, Foamed-Insulation-Core Metal Roof Panels <Insert drawing designation>: Formed for lapping side edges of adjacent panels and mechanically attaching to supports using exposed fasteners in side laps.
1. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]:
a. Architectural Metal Systems.
b. Coldmatic Building Systems.
c. Galvamet; Galvacer Building Systems.
d. Insulated Panel Systems; a division of NCI Building Systems, L.P.
e. Metecno-Aluma Shield; Division of Metecno Inc.
f. Metl-Span.
g. <Insert manufacturer’s name>.
2. Facings: Fabricate panel with exterior and interior facings of same material and thickness.

a. Material: Zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.

b. Material: Aluminum-zinc alloy-coated steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.

c. Exterior Facing Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert Finish>.

1) Color: As selected 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] <Insert Finish>.
1) Color: As selected from manufacturer’s full range. <Insert color>.
3. Batten: Same material, finish, and color as exterior facings of roof panels.

4. Panel Coverage: [24 inches] [30 inches] [36 inches] [39.6 inches] [40 inches] [44.5 inches] <Insert dimension>.

5. Panel Thickness: [1.0 inch] [1.5 inches] [2.0 inches] [2.5 inches] [3.0 inches] [4.0 inches] [5.0 inches] [6.0 inches]<Insert dimension>.

6. Thermal-Resistance Value (R-Value): <Insert R-value>.

C. Standing-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels <Insert drawing designation>; 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 tonge-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.

1. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]:

a. Architectural Metal Systems.

b. Butler Manufacturing; a BlueScope Steel Company.

c. Insulated Panel Systems; a division of NCI Building Systems, L.P.

d. Metl-Span.

e. <Insert manufacturer’s name>.
2. Facings: Fabricate panel with exterior and interior facings of same material and thickness.
a. Material: zinc-coated (galvanized) steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.

b. Material: Aluminum-zinc alloy-coated steel sheet, [0.022-inch] [0.028-inch] [0.034-inch] nominal thickness.

c. Exterior Facing Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert Finish>.

1) Color: As selected 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] <Insert Finish>.

1) Color: As selected from manufacturer’s full range. <Insert color>.
3. Joint Type: [Single folded] [Double folded] [As standard with manufacturer].
4. Panel Coverage: [36 inches] [42 inches] <Insert dimension>.

5. Panel Thickness: [2 inches] [2.5 inches] [3.0 inches] [4.0 inches] [5.0 inches] [6 inches] <Insert dimension>.

6. Thermal-Resistance Value (R-Value): <Insert R-value).

D. Batten-Seam-Profile, Foamed-Insulation-Core Metal Roof Panels <Insert drawing designation>: 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 panles to supports using concealed clips located between and engaging edges of adjacent panels, and installing snap-on battens over panel joints.

1. Manufacturers: Subject t compliance with requirements, [provide products by one the following]:
a. CENTRIA Architectural Systems.

b. Metl-Span.

c. <Insert manufacturer’s name>.

2. Facings: Fabricate panel with exterior and interior facings of same material and thickness.
a. Material: Zinc-coated (galvanized) steel sheet, 0.022 inch nominal thickness.

b. Material: Aluminum-zinc alloy-coated steel sheet, 0.022 inch nominal thickness.

c. Exterior Facing Finish:  [2-coat fluoropolymer] [3-coat fluoropolymer] [4-coat fluoropolymer] [Mica fluoropolymer] [Metallic fluoropolymer] [FEVE fluoropolymer] [Siliconized polyester] [Plastisol] <Insert Finish>.
1) Color: As selected 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] <Insert Finish>.

1) Color: As selected from manufacturer’s full range. <Insert color>.

3. Batten:  Same material, finish, and color as exterior facings of roof panels.

4. Clips:  One piece, [0.064 inch] [0.097 inch] nominal thickness, [zinc-coated (galvanized)] [or] [aluminum-zinc alloy-coated] steel sheet.

5. Panel Coverage:  [36 inches] [39.6 inches] <Insert dimension>.

6. Panel Thickness: [1.75 inches] [2.0 inches] [2.5 inches] [3.0 inches] [4.0 inches] [5.0 inches] [6.0 inches] <Insert dimension>.

7. Thermal-Resistance Value (R-value): <Insert R-value>.
2.24 metal soffit panels
A. General: Provide factory-formed [perforated] 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 all panels] [As indicated on Drawings].

2. Sealant: Factory applied within interlocking joint.
3. Manufacturers: Subject to compliance with requirements, [provide products by one of the following]:
a. AEP-Span.
b. Architectural Building Components.

c. Berridge Manufacturing Company.

d. CENTRIA  Architectural Systems.

e. Cheney Flashing Company.

f. MBCI; a division of NCI Building Systems, L.P.

g. Merchant & Evans

h. Metal Sales Manufacturing Corporation.

i. Petersen Aluminum Corporation

j. <Insert manufacturer’s name>.

4. Profile: [Flush] [Reveal joint] [V groove] as indicated on Drawings.
5. Material: Same material, finish, and color as metal roof panels.
6. Material: Zinc-coated (galvanized) steel sheet, [0.022 inch] [0.028 inch] [0.034 inch] [0.040 inch] [0.052 inch] nominal thickness.
a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.

b. Color: [As selected from manufacturer’s full range]. <Insert color>.
7. Material: aluminum-zinc alloy-coated steel sheet, [0.022 inch] [0.028 inch] [0.034 inch] [0.040 inch] [0.052 inch] nominal thickness.

a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.

b. Color: [As selected from manufacturer’s full range]. <Insert color>.
8. Material: Aluminum sheet, [0.024 inch] [0.032 inch] [0.040 inch] thick.

a. Exterior Finish: [2-coat fluoropolymer] [3-coat fluoropolymer] [Siliconized polyester] <Insert finish>.

b. Color: [As selected from manufacturer’s full range]. <Insert color>.
9. Panel Coverage: [8 inches] [12 inches] [16 inches] [20 inches] <Insert dimension>.
10. Panel Height: [0.875 inch] [1.0 inch] [1.5 inches] [3.0 inches] <Insert dimension>.
11. Sealant: Factory applied within interlocking joint. 
2.25 accessories
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 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] <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.
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 long sections, of size and metal thickness according t SMACNA’s “Architectural Sheet Metal Manual.” Furnish gutter supports spaced a minimum of 36 inches 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- 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] <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 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.
1. Insulate roof curb with 1-inch thick, rigid insulation.
2.26 snow guards
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.
1. 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.
a. Products: Subject t 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]:
1) Berger Bros. Co.; <Insert product name or designation>.
2) Mullane, M.J. Company, Inc.; <Insert product name or designation>.
3) Precision Molding Co. Inc.; <Insert product name or designation>.
4) Sno-Gem, Inc.; <Insert product name or designation>.
5) Zaleski Snow-Guards & Roofing Specialties; <Insert product name or designation>.
6) <Insert manufacturer’s name; product name or designation>.
2. 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.
a. 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]:

1) Alpine Snow Guards, Div. of Vermont Slate & Copper Services, Inc.; <Insert product name or designation>.

2) Berger Bros. Co.; <Insert product name or designation>.

3) Polar Blox; <Insert product name or designation>.

4) <Insert manufacturer’s name; product name or designation>.
2.27 fabrication

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.

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.
PART 3 EXECUTION

3.28 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.
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 of 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.
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.
3.29 PREPARATION
A. Clean substrates of substances harmful to insulation, including removing projections capable of interfering with insulation attachment. 
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.
1. Soffit Framing: Wire tie [or clip] furring channels to supports, [as required to comply with requirements for assemblies indicated].
3.30 underlayment INSTALLATION

A. Self-Adhering Sheet Underlayment:  Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation.  Apply at locations indicated on Drawings, wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 inches. [Extend underlayment into gutter trough.] Roll laps with roller. Cover underlayment within 14 days. 
B. Felt Underlayment: Apply at locations indicated on Drawings, in shingle fashion to shed water, and with lapped joints of not less than 2 inches.

C. Apply slip sheet over underlayment before installing metal roof panels.

D. Install flashings to cover underlayment t comply with requirements specified in Section 07 6200 Sheet Metal Flashing and Trim.
3.31 thermal insulation INSTALLATION

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. 
B. Board Insulation: Extend insulation in thickness indicated to cover entire roof.

1. Erect insulation and hold in place with Z-shaped furring members spaced [24 inches] o.c.  Securely attach narrow flanges of furring members to roof deck with screws spaced 24 inches o.c.
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 areas 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: 

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.
b. 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.
4. Retainer Strips:  Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.
5. Thermal Spacer Blocks:  Where metal roof panels attach directly to purlins, install thermal spacer blocks.
3.32 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 joint 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 t make panels weatherproof to driving rains.

8. At panel end splices, nest panels with minimum 6-inch 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.
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. Foamed-Insulation-Core Metal Roof Panel Installation:
1. 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.
2. 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.
a. 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.
b. Provide metal-backed washers under heads of exposed fasteners bearing on weather side of insulated metal roof panels.
c. 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.
d. Provide sealant tape at lapped joints of insulated metal roof panels and between panels and protruding equipment, vents, and accessories.
e. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to make panels weatherproof to driving rains.
f. Apply snap-on battens to insulated metal roof panel seams to conceal fasteners.
3. 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.
a. Install clips to supports with self-tapping fasteners.
b. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seaming tool so cleat, insulated metal roof panel, and factory-applied side-lap sealant are completely engaged.
4. 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.
a. Apply battens to insulated metal roof panel seams, fully engaged to provide weathertight joints.
E. 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.
3.33 Accessory INSTALLATION
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.
2. 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. 
3. Provide elbows at base of downspouts to direct water away from building.
4. Snow Guard Installation

a. Stop-Type Snow Guards:  Attach snow guards to metal roof panels with adhesive, sealant, or adhesive tape, as recommended by manufacturer.  Do not use fasteners that will penetrate metal roof panels.
1) Provide <Insert number> rows of snow guards, at locations indicated on Drawings, spaced <Insert dimension> apart, beginning <Insert dimension> up from gutter, [with each snow guard centered between panel ribs].
3.34 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.
3.35 maintenance
A. Fall Protection
1. Ladder Stops: Provide [number] ladder stop/tie-off devices at eave/gutter area to prevent temporary ladders from sliding laterally until tied-off devices at eave/gutter area to prevent temporary ladders from sliding laterally until tied-off, and to provide a point for ladder tie-off. Device (e.g. bracket, strap) must be of material and construction visually and galvanically compatible with roof system, and nonrusting.  Roof access locations will be determined by LANL Facility Operations Manager.
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