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Revisions made to the original MasterSpec text are made solely by the Licensee and are not endorsed by, or representative of the opinions of, Deltek or The American Institute of Architects (AIA). Neither AIA nor Deltek are liable in any way for such revisions or for the use of this Section by any end user. A qualified design professional should review and edit the document to suit project requirements.
SECTION 133419 - METAL BUILDING SYSTEMS
PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Thermal insulation.

2. Accessories.

1.2 COORDINATION

A. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

1.3 PREINSTALLATION MEETINGS

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.

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

1.4 ACTION SUBMITTALS

Action submittals are submittals requiring responsive action and return of reviewed documents to Contractor.
A. Product Data: For each type of metal building system component.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:

a. Thermal insulation and vapor-retarder facings.

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, details, and the following:

1. Metal [Roof] [and] [Wall] Panel Layout Drawings: Show layouts of panels including methods of support. Include details of edge conditions, joints, panel profiles, corners, anchorages, clip spacing, trim, flashings, closures, and special details. Distinguish between factory- and field-assembled work; show locations of exposed fasteners.

2. Accessory Drawings: Include details of the following items, at a scale of not less than [1-1/2 inches per 12 inches (1:8)] <Insert scale>:

a. Flashing and trim.

Retain "Samples for Initial Selection" and "Samples for Verification" paragraphs below for two-stage Samples.

C. Samples for Initial Selection: For units with factory-applied finishes.

D. Samples for Verification: For the following products:

1. Vapor-Retarder Facings: Nominal 6-inch- (150-mm-) square Samples.

2. Accessories: Nominal 12-inch- (300-mm-) long Samples for each type of accessory.

1.5 INFORMATIONAL SUBMITTALS

Informational submittals are submittals that require review by Architect, but they do not require Architect's responsive action and return of reviewed documents to Contractor, provided submittals comply with requirements. If rejected, submittals with responsive action must be returned to Contractor.

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For [erector] [manufacturer].

Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.

B. Field quality-control reports.

C. Sample Warranties: For special warranties.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation: Manufacturer's facility accredited in accordance with IAS AC472, "Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building Systems."

B. Erector Qualifications: An experienced erector who specializes in erecting and installing work similar in material, design, and extent to that indicated for this Project and who is acceptable to manufacturer.

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.

Retain first subparagraph below for large-scale mockup. Indicate portion of wall represented by mockup on Drawings or draw mockup as separate element.

1. Build mockup of typical wall area as indicated on Drawings.

Retain first subparagraph below for limited mockups.

2. Build mockups for typical wall metal panel including accessories.

a. Size: [48 inches (1200 mm) long by 48 inches (1200 mm)] <Insert dimensions>.

Retain subparagraph below if mockups are not only for establishing appearance factors.

3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or deformed. Package metal panels for protection during transportation and handling.

B. 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 foam-plastic materials as rapidly as possible in each area of construction.

1.8 FIELD CONDITIONS

A. Weather Limitations: Proceed with panel installation only when weather conditions permit metal panels to be installed in accordance with manufacturers' written instructions and warranty requirements.

PART 2 -  PRODUCTS

Manufacturers and products listed in this Section are neither recommended nor endorsed by the AIA or Deltek. Before selecting manufacturers and products, verify availability, suitability for intended applications, and compliance with minimum performance requirements. Product options commonly available from manufacturers are included in square brackets throughout the Section Text. Not every manufacturer listed can provide every option offered; verify availability with manufacturers. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."
2.1 MANUFACTURERS

Retain "Manufacturers" Paragraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

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

1. <Insert manufacturer's name>.

Retaining "Source Limitations" Paragraph below may limit the number of manufacturers who can bid on Projects; metal building system manufacturers frequently obtain secondary components and accessories from other manufacturers.

B. Source Limitations: Obtain metal building system components, including primary and secondary framing and metal panel assemblies, from single source from single manufacturer.

2.2 SYSTEM DESCRIPTION

Retain this article if a description of the building is required. Delete if information is adequately indicated on Drawings.

A. Provide a complete, integrated set of mutually dependent components and assemblies that form a metal building system capable of withstanding structural and other loads, thermally induced movement, and exposure to weather without failure or infiltration of water into building interior.

2.3 PERFORMANCE REQUIREMENTS

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design metal building system.

B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

Differential values in "Temperature Change" Subparagraph below (for aluminum in particular) are suitable for most of the United States; revise to suit Project.

1. Temperature Change: [120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces] <Insert temperature change>.

Retain "Fire-Resistance Ratings" Paragraph below if fire-resistance-rated assemblies are included in Project. Indicate rating, testing agency, and testing agency's design designation on Drawings.

C. Fire-Resistance Ratings: Where assemblies are indicated to have a fire-resistance rating, provide metal panel assemblies identical to those of assemblies tested for fire resistance per ASTM E119 or ASTM E108 by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory," FM Approvals' "Approval Guide," or from the listings of another qualified testing agency.

Retain "Fire Propagation Characteristics" Subparagraph below if required for wall assemblies containing foam-plastic insulation or foamed-insulation-core panels. Tested products are not available from all manufacturers.

D. Fire Propagation Characteristics: Exterior wall assemblies containing foam plastics pass NFPA 285 fire test.

ASTM E1680 in "Air Filtration for Metal Roof Panels" Paragraph below has replaced ASTM E283 for testing metal roof panels; retain option to allow products to be tested in accordance with ASTM E283.

E. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested in accordance with ASTM E1680[ or ASTM E283] at the following test-pressure difference:

Value in first option in "Test-Pressure Difference" Subparagraph below is equivalent to a 25-mph (40-km/h) wind and is ASTM E1680 default. Products tested to value in second option below, equivalent to a 50-mph (80-km/h) wind, are widely available. Revise to suit Project.

1. Test-Pressure Difference: [1.57 lbf/sq. ft. (75 Pa)] [6.24 lbf/sq. ft. (300 Pa)].

F. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when tested in accordance with ASTM E283 at the following test-pressure difference:

Value in first option in "Test-Pressure Difference" Subparagraph below is equivalent to a 25-mph (40-km/h) wind and is ASTM E283 default. Products tested to value in second option below, equivalent to a 50-mph (80-km/h) wind, are widely available.

1. Test-Pressure Difference: [1.57 lbf/sq. ft. (75 Pa)] [6.24 lbf/sq. ft. (300 Pa)].

ASTM E1646 in "Water Penetration for Metal Roof Panels" Paragraph below has replaced ASTM E331 for testing metal roof panels; retain option to allow products to be tested in accordance with ASTM E331.

G. Water Penetration for Metal Roof Panels: No water penetration when tested in accordance with ASTM E1646[ or ASTM E331] at the following test-pressure difference:

Value in first option in "Test-Pressure Difference" Subparagraph below is equivalent to a 34-mph (55-km/h) wind and is ASTM E1646 default. Products tested to value in second option below, equivalent to a 50-mph wind (80-km/h), are widely available. Revise to suit Project.

1. Test-Pressure Difference: [2.86 lbf/sq. ft. (137 Pa)] [6.24 lbf/sq. ft. (300 Pa)].

ASTM E331 in "Water Penetration for Metal Wall Panels" Paragraph below indicates that "water contained within drainage flashings, gutters, and sills is not considered failure."

H. Water Penetration for Metal Wall Panels: No water penetration when tested in accordance with ASTM E331 at the following test-pressure difference:

Value in first option in "Test-Pressure Difference" Subparagraph below is equivalent to a 34-mph (55-km/h) wind and is ASTM E331 default. Products tested to value in second option below, equivalent to a 50-mph wind (80-km/h), are widely available.

1. Test-Pressure Difference: [2.86 lbf/sq. ft. (137 Pa)] [6.24 lbf/sq. ft. (300 Pa)].

I. FM Global Listing: Provide metal roof panels and component materials that comply with requirements in FM Global 4471 as part of a panel roofing system and that are listed in FM Approvals' "Approval Guide" for Class 1 or noncombustible construction, as applicable. Identify materials with FM Global markings.

Retain "ENERGY STAR Listing" 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.

J. ENERGY STAR Listing: Roof panels that are listed on the DOE's ENERGY STAR "Roof Products Qualified Product List" for [low] [steep]-slope roof products.

ASHRAE/IESNA 90.1, 2010 edition, includes maximum U-factors for opaque elements of overall assemblies and minimum R-values for insulation of metal buildings, depending on the climate where Project is located.

K. Thermal Performance for Opaque Elements: Provide the following maximum U-factors and minimum R-values when tested in accordance with ASTM C1363 or ASTM C518:

1. Roof:

a. U-Factor: <Insert value>.

b. R-Value: <Insert value>.

2. Walls:

a. U-Factor: <Insert value>.

b. R-Value: <Insert value>.

If required, insert requirements for crane runway beams, supports, and bracing; mezzanine framing and decking; and floor framing for multistory applications.

2.4 THERMAL INSULATION

Reflective Bubble Insulation: Multi-layer, double-bubble, reflective bubble insulation [and Class I vapor barrier] complying with ASTM C1224 and ICC-ES AC 02. Retain "Basis-of-Design Product" Subparagraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Fi-Foil Company, Inc. RetroShield® System (Metal Building Insulation System) or comparable product by one of the following:

a. Innovative Energy, Inc.

b. Reflectix, Inc.

c. <Insert manufacturer's name>.
2. Thickness: 5/16 inch (8 mm).

3. Sheet Width: [16 inches (406 mm)] [24 inches (610 mm)] [48 inches (1219 mm)] [66 inches (1676 mm)] [72 inches (1829 mm)].
4. Facings: Metalized film on [both sides] [one side and white polyethylene on other].

5. Edges: Integrated tape tab.

6. Antioxidants: Antioxidants added to reduce impact of ultraviolet radiation and oxidation.

7. Properties:

a. Surface-Burning Characteristics: Class A with maximum flame-spread and smoke-developed indexes 0 and 50 when tested in accordance with ASTM E84 and ASTM E2599
b. Flammability Characteristics: Class A when tested in accordance with NFPA 286.
c. Thermal Emittance: Emissivity of 0.06 in accordance with ASTM  C1371.

d. R-values in the table below were calculated by R & D Services, Inc. in accordance with ASTM C1224. Report: RD25911-R1 Sept 19, 2025, R-values include the Air Film:
	Enclosed Air Space Required
	Typical Installation Location
	RRDB Reflective/Reflective Double Bubble
	RWDB Reflective/White Double Bubble

	6”
	Attached to Bottom of Purlin
	R-13.5 Down

R-4.5 Up
	R-9.7 Down

R-3.6 Up

	7”
	Attached to Bottom of Purlin
	R-13.7 Down

R-4.5 Up
	R-10.1 Down

R-3.7 Up

	8”
	Attached to Bottom of Purlin
	R-13.7 Down

R-4.5 Up
	R-10.0 Down

R-3.7 Up

	6”
	Attached to Interior Side of Girts
	R-5.4 Horiz
	R-4.2 Horiz

	7”
	Attached to Interior Side of Girts 
	R-5.5 Horiz
	R-4.4 Horiz

	8”
	Attached to Interior Side of Girts
	R-5.5 Horiz
	R-4.4 Horiz


e. Fungi Resistance: Pass; when tested in accordance with ASTM C1338.
f. Water Vapor Permeance: less than or equal to 1.0 perms; when tested in accordance with ASTM E96.
2.5 ACCESSORIES

A. Clip-and-Pin Components: For use with tape tab, reflective bubble insulation for metal building and framing applications to provide secure mechanical connections.
1. Beam/Bar Joist Clips: For beams, bar joists, or Z-type purlins.

2. C-Purlin Clips: For C-type purlins.

3. Angle Clips: For sidewalls and floors.

4. Tube Clips: For wood beams or metal tubular framing.

5. Locking Washers: 0.03-inch- (0.762-mm-) thick, 1/4-hard tempered, electro-galvanized steel with 30T60 hardness.

a. Finish: Aluminum or white to match reflective bubble insulation facing color.
B. Polyester PET Tape: 1.89 inches (48 mm) wide by 3.38 mils (0.086 mm) of overall thickness of white, polyester PET film coated with cold weather acrylic adhesive.
Retain "Basis-of-Design Product" Subparagraph below to require a specific product or a comparable product.

1. Basis-of-Design Product: Subject to compliance with requirements, provide ECHOtape; PE-M4535 [Silver] [White] or comparable product.
2. Adhesion: 60 oz/inch (70 g/mm) width.

3. Tensile Strength: 20 lb/inch (357 kg/m) width.

4. Service Temperature: Minus 40 to plus 148 deg F (Minus 20 to plus 40 deg C).

PART 3 -  EXECUTION

3.1 EXAMINATION

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

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

3.2 METAL PANEL INSTALLATION, GENERAL

A. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and sealants indicated; or, if not indicated, provide types recommended by metal panel manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. Seal side joints where recommended by metal 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 Section 079200 "Joint Sealants."

3.3 THERMAL INSULATION INSTALLATION

A. General: Install insulation concurrently with metal panel installation, in thickness indicated to cover entire surface, in accordance with manufacturer's written instructions.

1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction unless otherwise indicated. Do not obstruct ventilation spaces except for firestopping.

2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to the surrounding construction to ensure airtight installation.

B. Install reflective bubble insulation in accordance with ASTM C727, manufacturer's written instructions, and at locations indicated on the Drawings.
1. Seal joints in reflective bubble insulation with integrated tape tab or with manufacture-approved foil or poly tape.
2. Replace damaged reflective bubble insulation.

3. Protect installed reflective bubble insulation from damage during construction.
3.4 FIELD QUALITY CONTROL

Retain "Special Inspections" Paragraph below if required. Even if special inspection of shop fabrication is not required for approved fabricators, a special inspection may still be required for verification of field-bolted connections.

Insert additional special inspections for wind- and seismic-resistance requirements.

A. Special Inspections: Owner will engage a qualified special inspector to perform field quality control special inspections and to submit reports.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

B. Product will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 133419
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