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SPEC NOTE: This Master Specification Section includes NORBEC SPEC NOTES for information purposes and to assist the editor in making appropriate decisions. NORBEC SPEC NOTES always immediately precede the text to which it is referring. The Section serves as a guideline only and should be edited with deletions and additions to meet specific project requirements.
SPEC NOTE: This Specification Section follows the recommendations of the Construction Specifications Canada, Manual of Practice including MasterFormat, SectionFormat, and PageFormat. Optional text is indicated by square brackets [ ]; delete the optional text including the brackets in the final copy of the Specification. Delete all NORBEC SPEC NOTES in the final copy of the Specification.
NORBEC SPEC NOTE: This Specification includes materials and installation procedures for NORBEC’s Non-Rated Architectural Insulated Metal Panels for Sloped Roof (NORSEAM), consisting of preformed, steel-faced architectural roof panels complete with a polyisocyanurate foam core.  Non-rated architectural insulated metal panels are available in different textures and colours, allowing for creative design contrasts within the same building assembly.
NORBEC SPEC NOTE: Architectural insulated metal panels for sloped roofs are intended for exterior use, oriented parallelly to the slope direction, and complete with accessories and flashings.  This Specification should be adapted to suit the requirements of individual projects prior to issuing for Pricing/Tender.
NORBEC SPEC NOTE SUSTAINABILITY:  The NOREX Panel materials are produced from a minimum of 20% "Pre-Consumer" waste materials, and 32% of the post-industrial waste from the manufacturing of the panel is recycled back into the manufacturing process.
NORBEC SPEC NOTE SUSTAINABILITY:  NORBEC Panels contains a maximum of 49 g/L of VOCs, and can provide a product-specific EPD (Type III), which are valued as 1 whole product out of the 20 required for the purpose of achieving the Environmental Product Declaration Credit, offered in LEED v4 (BD+C) & (ID+C).
GENERAL
SUMMARY
Section Includes:
Prefabricated standing seam insulated metal roof panels.
RELATED REQUIREMENTS
NORBEC SPEC NOTE:  Edit the following paragraph to reflect related requirements for this Project.
Section [______]
Section 06 10 53 - Miscellaneous Rough Carpentry
Section 07 26 00 - Vapour Retarders
Section 07 27 00 - Air Barriers - Performance
Section 07 27 00.01 - Air Barriers - Descriptive or Proprietary
Section 07 62 00 - Sheet Metal Flashing and Trim
Section 07 92 00 – Joint Sealants
NORBEC SPEC NOTE:  Edit the following paragraph to reflect reference standards for this Project.
REFERENCE STANDARDS
ASTM International (ASTM):
ASTM A653/A653M-[18], Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process
ASTM A755/A755M-[18], Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building Products
ASTM A792/A792M-[10], Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process
ASTM C273: Standard Test Method for Shear Properties of Sandwich Core Materials.
ASTM C518: Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
ASTM D1621-[16], Standard Test Method for Compressive Properties of Rigid Cellular Plastics
ASTM D1622-[20], Standard Test Method for Apparent Density of Rigid Cellular Plastics
ASTM D1623-[17], Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics
ASTM D1929: Standard Test Method for Determining Ignition Temperature of Plastics
ASTM D2244-[23], Standard Practice for Calculation of Color Tolerances and Color Differences from Instrumentally Measured Color Coordinates
ASTM D4214-[07], Standard Test Methods for Evaluating the Degree of Chalking of Exterior Paint Films
ASTM D6226-[21], Standard Test Method for Open Cell Content of Rigid Cellular Plastics
ASTM E1592-[05], Standard Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure Difference
ASTM E1646-[95], Standard Test Method for Water Penetration of Exterior Metal Roof Panel Systems by Uniform Static Air Pressure Difference
ASTM E1680-[16], Standard Test Method for Rate of Air Leakage through Exterior Metal Roof Panel Systems
CSA Group (CSA):
CSA A123.21-[20], Standard Test Method for the Dynamic Wind Uplift Resistance of Mechanically Attached Membrane-Roofing Systems
Underwriters Laboratories (UL)
UL 580; Tests for Uplift Resistance of Roof Assemblies
ULC Standards (ULC):
CAN/ULC-S102-[10], Standard Method of Test for Surface Burning Characteristics of Building Materials and Assemblies
CAN/ULC-S107:[2019], Standard Methods of Fire Tests of Roof Coverings
CAN/ULC-S138-[06], Standard Method of Test for Fire Growth of Insulated Building Panels in a Full-Scale Room Configuration
Factory Mutual
FM 4880: Class 1 Fire Rating of Insulated Wall or Wall and Roof/Ceiling Panels, Interior Finish Materials or Coatings, and Exterior Wall Systems
FM 4471: Approval Standard for Class 1 Panel Roofs
ADMINISTRATIVE REQUIREMENTS
[bookmark: _Hlk138495738]NORBEC SPEC NOTE:  Edit the following paragraph to make the required selections and remove square brackets indicated below.
Coordination:
Coordinate supporting framing requirements in relation to insulated metal roof panels.
Coordinate work of Section [07 26 00 - Vapour Retarders] [07 27 00.01 - Air Barriers - Descriptive or Proprietary] [07 27 00 - Air Barriers - Performance] applied before installing insulated metal roof panels.
Coordinate location of [mechanical] [plumbing] [electrical] [and other similar] items penetrating insulated metal roof panels.
[______]
NORBEC SPEC NOTE:  Edit the following paragraph to make the required selections and remove square brackets indicated below.
Pre-Construction Meeting: Pre-Construction Meeting: Arrange a preconstruction meeting in accordance with [Division 01][Section 01 31 19 Project Meetings], attended by [Contractors][Construction Manager], Consultant, and the panel [Subcontractor][Trade Contractor] to discuss the following:
Installation requirements;
Coordination of structural support requirements in relation to insulated roof panel system;
Installation of any separate air/water barriers, and treatment of penetrations and other openings;
[bookmark: _Hlk138495683]Installation of specialty accessories offered by the panel manufacturer;
Coordination of work with adjacent finishes and wall assemblies;
Protection of finishes; and
Acceptability of substrates and quality of materials being used for the project.
ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00 - Submittal Procedures.
Action Submittals: Provide the following submittals before starting work of this Section:
Product Data: Manufacturer's data sheets on each product to be used, including:
Detailed technical data for materials, fabrication, and installation, including anchors, hardware, fasteners, and accessories.
Samples:
Submit 127 mm x 254 mm (5” x 10”) panel sample with the panel joint, supplied by the manufacturer
Submit sample box containing 127 mm x 127 mm (5” x 5”) swatches indicating profile and embossing options, as well as 76 mm x 152 mm (3” x 6”) swatches indicating paint and color details.
NORBEC SPEC NOTE:  Edit the following paragraph to make the required selections and remove square brackets indicated below.
Shop Drawings:
Drawings signed and sealed by professional engineer in accordance with delegated design requirements in this Section.
Indicate on Drawings:
Panel profile [s], thickness of interior and exterior sheets.
Thermal insulation core material and thickness, [[RSI] [R-value] [U-value]] of [panel] assembly.
Location, layout, and dimensions of panels, fastening and anchoring methods, and tolerance requirements for supporting framing. Indicate points of supporting structure required to be coordinated with insulated metal roof panel system.
Location and type of sealants
Provision for temperature-related movement.
Details, materials, thicknesses, and finishes for, and locations of joints [, penetrations] [, edge conditions] [, openings] [, roof hatches] [, flashings] [, curbs] [, vents] [, snow guards] [, fall protection equipment] [, special details], and interface with adjacent work. Distinguish between factory-and site-assembled work.
NORBEC SPEC NOTE:  Edit the following paragraph to make the required selections and remove square brackets indicated below.
NORBEC SPEC NOTE:  Refer to the Panel Results of Deflection Tests According to ASTM E72; Published by NORBEC, for load tables prior to determining span and thickness of the Panel Design. Norbec can also provide a full span and wind loads evaluation on demand.
Delegated Design Submittals:
Signed and sealed by a qualified professional in accordance with Section 01 43 00 - Quality Assurance.
Include [structural data] [, wind loads] [, snow loads] [, deflection limits] [, fall protection], indicating compliance with performance requirements.
Test and Evaluation Reports: 
Upon request, manufacturer shall provide a certified letter from a third-party testing agency, stating the system specified in this Section is in compliance with the specific testing requirements identified in the request.
Manufacturer’s Instructions:
Installation instructions for insulated metal roof panels, fasteners, perimeter trims, and treatment of penetrations.
Special storage and handling requirements and cleaning procedures [; keep a copy on site during installation].
NORBEC SPEC NOTE:  Edit the following paragraph to make the required selections and remove square brackets indicated below.
Source Quality Control Submittals:
Product Compatibility: Compatibility between components is essential; submit manufacturer's written declaration of compatibility between insulated metal roof panels and accessory materials not supplied by the same manufacturer.
Site Quality Control Submittals:
[______]
NORBEC SPEC NOTE:  Include the following if specifying manufacturer’s site services. Coordinate with SITE QUALITY CONTROL in this Section.
Manufacturer’s Reports:
Reports confirming work of this Section complies with manufacturer’s requirements for [handling] [installation] [and] [protection] [and], as specified in SITE QUALITY CONTROL in this Section; submit within [5] Working Days of site visit.
Sustainable Design Submittals: Information demonstrating sustainability characteristics [and in accordance with Section [01 33 29 - Sustainable Design Reporting] [01 35 21 - LEED Requirements]].
Environmental Product Declarations (EPDs): For the entire Project, submit a minimum of 20 Products from a minimum of 5 manufacturers with EPDs.
EPD Submittal: Industry-wide EPD for each Product, with at least cradle-to-gate scope, identifying these impact categories:
Global Warming Potential (GWP): In the form of kg CO2-eq.
Ozone Depletion Potential (ODP): In the form of kg CFC-11-eq.
Acidification Potential (AP): In the form of kg SO2-eq.
Eutrophication Potential (EP): In the form of kg N-eq.
Smog Formation Potential (SFP): In the form of kgO3-eq.
Sourcing of Raw Materials: For the entire Project, provide a minimum of 20 Products from a minimum of 5 manufacturers with responsible extraction practices as follows:
Submit evidence that a minimum of 25% of permanently installed Products by cost meet [LEED] [sustainability] program criteria (extended producer responsibility, bio-based materials, materials reuse, recycled content). Include location factor for all Products.
Building Product Disclosure and Optimization, Material Ingredients:
Provide a minimum of 20 different permanently installed Products from a minimum of 5 different manufacturers that use programs acceptable to [LEED] [sustainability] program to demonstrate the chemical inventory of the Product to at least 0.1% (1000 ppm).
Submit evidence using reporting criteria acceptable to LEED program.
NORBEC SPEC NOTE SUSTAINABILITY:  Include the following when reducing off-gassing for surrounding occupants is a concern or when required for sustainability.
Low Emitting Materials:
Submit manufacturer’s information indicating VOC emission limits in g/L [, and in compliance with VOC emission limits].
Sealant materials during application [and curing].
Insulation adhesives.
Isolation coatings.
CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00 - Closeout Submittals.
Operation and Maintenance Data:
Include, in the operation and maintenance manual, manufacturer’s maintenance instructions, recommended cleaning materials and methods, and cleaning methods that may damage finished surfaces for the following:
NORBEC SPEC NOTE: Review the following list and modify based on project requirements. In assemblies, consider whether the insulated metal roof panels will be left exposed and require cleaning on the interior side.
Insulated metal roof panels.
Accessory components.
Final Certificate: Certifying work of this Section complies with reviewed shop drawings and signed by the delegated design professional.
Manufacturer’s warranty.
QUALITY ASSURANCE
NORBEC SPEC NOTE: Include the following if the scope of Work is large or complex enough to warrant. Consider the costs associated with constructing a mock-up.
Mock-Ups:
Construct mock-ups to demonstrate constructability, coordination of trades, and sequencing of Work; and to ensure materials, components, subassemblies, assemblies, and interfaces integrate into a system complying with indicated performance and aesthetic requirements in accordance with Section 01 43 00 - Quality Assurance.
NORBEC SPEC NOTE: Describe the minimum requirements for each mock-up. Include materials, accessories, details to be shown, etc.
Construct a project integrated mock-up of [each type of] insulated metal roof panel assembly. Mock-up to show typical connections to supporting framing, panel joints [, jointing of standing seam] [, ridge detail] [, lap joints] [, penetration] [and roof edge] details] [, accessory installation], and flashings.
Minimum Size: [two] panels wide x [two] panels long if applicable, full-length panels [, including the joints along the longitudinal and transverse edges].
Location: [As indicated on Drawings] [Acceptable to the [Departmental Representative] [DCC Representative] [Consultant]].
NORBEC SPEC NOTE: Panels supplied for Mock-ups are “Project Panels”, and therefore should remain part of the Work once workmanship, quality control measures, and finishes have been approved.
NORBEC SPEC NOTE:  If Mock-ups are required on the Project, the following three subparagraphs shall remain.
Mock-up Review Meeting:
Schedule mock-up review meeting, attended by [Contractor][Construction Manager], [Subcontractor][Trade Contractor], Panel Manufacturer’s Representative and Consultant.
Review mock-up for quality of workmanship, detailing and fastening, adjacent materials tie-in, and accessories installation.  Do not proceed with remaining work until workmanship, colour, and texture are approved by Consultant.
Retain approved mock-ups constructed in place as part of the building assembly. Seamlessly incorporate approved mock-up panels into remaining Work.
DELIVERY, STORAGE, AND HANDLING

Delivery:
At the time of delivery, visually inspect all materials for damage. Note any damaged materials on the receiving bill of lading and immediately report to the material manufacturer.
Remove damaged materials from the site once agreed by the panel manufacturer.
Storage:
Store materials as recommended by manufacturer and conforming to applicable safety regulatory agencies. Refer to all applicable data including but not limited to Safe Use Instruction Sheets, Product Data sheets, product labels, and specific instructions for personal protection.
Store materials in original packaging, on a dry, level, firm, and clean surface.  Stack no more than two bundles high. Elevate one end of bundle to allow moisture run-off, cover and ventilate to allow air to circulate and moisture to escape.
Protect panels from accelerated weathering if stored beyond one (1) month by removing or venting sheet plastic shipping wrap; cover panels with woven fabric tarpaulins.
Store adhesives and sealants at temperatures of 5 deg C (41 deg F) and above to facilitate handling.
Store materials away from contaminating sources, fertilizers, chemical products or corrosive substances.
Stack and store flashings and metal trim to prevent creasing, twisting, scratching and other damage.
Handling:
Material shall be handled in accordance with sound material handling practices and in accordance with manufacturer's written instructions, and health and safety guidelines and regulation applicable for the location of the Project.
NORBEC SPEC NOTE: Include the following if an extended warranty is required that exceeds the standard warranty included in the Contract.
WARRANTY
NORBEC SPEC NOTE: Verify product warranty terms if specifying a basis-of-design product.
Manufacturer Warranty: Manufacturer's [standard] [[2] [5] [10] [15] [20]-year] warranty document, executed by authorized company official, for [[Departmental Representative] [DCC Representative] [Consultant]]'s acceptance. Manufacturer's warranty is in addition to, and not a limitation of, other rights the Owner may have under the Contract.
Warranty document includes insulated metal roof panels,-# fasteners, flashings, accessories, and other components incorporated into the complete roofing system.
Finish Warranty shall be addressed in the warranty document: Against defects in materials, including paint chalking, peeling, and fading.
PRODUCTS
SUSTAINABILITY CHARACTERISTICS
Provide products in accordance with Section [01 35 21 - LEED Requirements], and:
NORBEC SPEC NOTE SUSTAINABILITY: As of 2021, Environment and Climate Change Canada (ECCC) prohibited hydrofluorocarbon (HFC) blowing agents for plastic foam and rigid foam insulation. Although considered a low-GWP alternative, HFOs are linked to increased concentrations of highly toxic secondary breakdown products, such as trifluoroacetic acid (TFA) and hydrogen fluoride (HF). Choose insulation with low-GWP (maximum 150) blowing agents and low environmental impact whenever possible. Refer to the Ozone-depleting Substances and Halocarbon Alternatives Regulations (2016) for further information.
[______]
PERFORMANCE/DESIGN CRITERIA
Compatibility between components is essential. Provide components for insulated metal roof panel assemblies that are compatible with each other, not causing galvanic corrosion or other chemical incompatibility deterioration.
Engage a professional engineer to design the insulated metal roof panel system [to carry loads indicated [in Contract Documents] [and seismic forces]].
Structural Performance: Capable of withstanding positive and negative loads and stresses determined by ASTM E1592 or ASTM E72 with standard deflection criteria to be [L/240].
Wind Uplift Loads:
End Zone Width: [1] m.
Corner: [______] kPa.
Edge: [______] kPa.
Field: [______] kPa.
NORBEC SPEC NOTE: For Public Services and Procurement Canada (PSPC) Projects, include PSPC “Real Property Services Seismic Standard.” Access is available to PSPC employees only at Seismic Standard - Technical Guides - NPMS - Real Property - PSPC.
NORBEC SPEC NOTE: A seismic hazard calculator is available at 2020 National Building Code of Canada Seismic Hazard Tool - Open Government Portal.
Design and size components to withstand seismic loads and sway displacement as calculated in accordance with the building code specified in Section 01 41 00 – Regulatory Requirements.
End Zone Width: [1] m.
Fire Performance:
Roof Covering Classification: To CAN/ULC-S107, Class A et compliant to CAN/ULC-S126
Flame-Spread Tests: Provide materials with the following surface-burning characteristics in accordance with CAN/ULC-S102 when tested on panel with steel skins, and:
Flame-Spread Rating: [25] or less.
Smoke Developed Classification: [300] or less.
Fire Growth Test: Provide panels tested in accordance with CAN/ULC-S138.
Air Infiltration: Provide assemblies tested in accordance with ASTM E1680.
NORBEC SPEC NOTE: Manufacturers may use different air leakage rates for different products. Confirm what is available for the system specified or include a range to allow for different manufacturers. 
Air Leakage: Maximum [0.01] L/s × m2 at a static air pressure differential of [75] Pa.
Water Penetration: Provide assemblies tested in accordance with ASTM E1646.
Water Penetration: No water penetration observed at a static pressure differential of [1,000] Pa.
INSULATED METAL ROOF PANELS
Standing seam panels, with a sealed interior tongue and groove joint.
Exterior joint to allow interlocking of the panels while keeping the panel flat on the installation structure (no need to mate at an angle)
Exterior joint to be shaped in a way that allow seaming of the standing seam using a seamer
NORBEC SPEC NOTE: For certain roof configuration and long roof span, overlapping panels may be necessary. In these situations, Norbec propose to modify in factory the edges of the panels to ensure consistency and facilitate assembly on site. Following items covers these features (item .3 and .4). Consult manufacturer's literature and verify the corresponding terminology is used.
Panel ends laps are to be factory notched to facilitate the assembly with adjacent and overlapping panels.
Panels to be provided with a factory cleaned overlapping edge
NORBEC SPEC NOTE: Select or edit from one of the following two exterior sheet options. Consult manufacturer's literature and verify the corresponding terminology is used.

NORBEC SPEC NOTE: Z275 SI coating designation is equivalent to G90 coating designation.
Exterior Sheet: To ASTM A653/A653M, structural steel with minimum [Z275] galvanized coated steel, and pre-painted by the coil-coating process to ASTM A755/A755M.
NORBEC SPEC NOTE: SI Grade 380 is equivalent to Grade 55. AZM165 SI coating designation is equivalent to AZ55 coating designation.
Exterior Sheet: To [ASTM A792/A792M], structural steel, minimum grade [380], with coating class [AZM165] 55% aluminum-zinc alloy coating, unpainted Galvalume Plus coating.
NORBEC SPEC NOTE: Select or edit from one of the following exterior sheet thickness options. Consult manufacturer's span tables and review selection with panel thickness requirements, span conditions, and design wind pressure.
Thickness: [24 ga / 0.61 mm] [22 ga / 0.76 mm] nominal.
NORBEC SPEC NOTE: Only one texture is available. Norbec does not provide embossed texture option for the exterior sheet. Consult manufacturer's literature and verify the corresponding terminology is used.
Texture: Smooth.
NORBEC SPEC NOTE: Only one profile is available. This profile increases structural performances of the roof panel.
Profile: Grooved +.
NORBEC SPEC NOTE: Select or edit from one of the following exterior sheet finish colour options. Consult manufacturer's literature and verify the corresponding terminology is used.
Finish Colour:
NORBEC SPEC NOTE: Custom colours or selection from manufacturer's extended or complete ranges will result in increased costs and delays compared to standard colour options.
NORBEC SPEC NOTE SUSTAINABILITY: Roofs with high solar reflectance improve building performance, increase the comfort of occupants, aid in mitigating the urban heat island effect, and reduce greenhouse gas emissions by reducing the energy consumption required for mechanical cooling. Some Canadian project locations would yield annual energy benefits by using a high-reflectance and low thermal emittance roof for either the insulated metal roof panels or. Use projected annual temperature figures and anticipated energy rates for mechanical heating in winter and cooling in summer. If the aged SRI values are not available from a manufacturer, the initial SRI values are Green Globes and LEED credit requirements. Include one of the following two options:

[As scheduled] [As indicated on Drawings] [To be selected by the [Departmental Representative] [DCC Representative] [Consultant] from manufacturer's [standard] [extended] [complete] range] [with the following Solar Reflectance Index (SRI) values by roof slope].
Initial SRI: Minimum [39, for high roof slopes > 2:12] [82, for low roof slopes ≤ 2:12].
[Custom colour] [To match sample provided by the [Departmental Representative] [DCC Representative] [Consultant]] [with the following Solar Reflectance Index (SRI) values by roof slope].
Initial SRI: Minimum [39, for high roof slopes > 2:12] [82, for low roof slopes ≤ 2:12].
NORBEC SPEC NOTE: Select or edit the following exterior sheet finish coating option. Consult manufacturer's literature and verify the corresponding terminology is used.
Finish Coating:
Fluoropolymer [[Two] [Three]]-Coat System: [To manufacturer's standard].
NORBEC SPEC NOTE: The following are examples of additional performance criteria that may be specified. Delete if not required or consult manufacturer's literature and verify the corresponding terminology and values are used.
Colour Fading: To ASTM D2244, in excess of [5] [10] Hunter units for copper, silver metallic, and bright red.
Chalking: To ASTM D4214, in excess of [6] for copper, silver metallic, and bright red, or [8] for other colours.
NORBEC SPEC NOTE: Select or edit the following interior sheet options. Consult manufacturer's literature and verify the corresponding terminology is used.
NORBEC SPEC NOTE: ASTM A653/A653M, Z275 SI coating designation is equivalent to G90 coating designation.
Interior Sheet: To ASTM A653/A653M, structural steel with minimum [Z275] galvanized coating, and pre-painted by the coil-coating process to ASTM A755/A755M.
NORBEC SPEC NOTE: Select or edit from one of the following interior sheet thickness options. Consult manufacturer's span tables and review selection with panel thickness requirements, span conditions, and design wind pressure.
Thickness: [26 ga / 0.46 mm] [24 ga / 0.61 mm] [22 ga / 0.76 mm] nominal.
NORBEC SPEC NOTE: Select or edit from one of the following interior sheet texture options. Consult manufacturer's literature and verify the corresponding terminology is used.
Texture: [Silkline] [Grooved]
NORBEC SPEC NOTE: Select or edit from one of the following interior sheet finish colour options. Consult manufacturer's literature and verify the corresponding terminology is used.
NORBEC SPEC NOTE: Custom colours or selection from manufacturer's extended or complete ranges will result in increased costs compared to standard colour options.
Finish Colour:
[As scheduled] [As indicated on Drawings] [To be selected by the [Departmental Representative] [DCC Representative] [Consultant] from manufacturer's [standard] [extended] [complete] range].
[Custom colour] [To match sample provided by the [Departmental Representative] [DCC Representative] [Consultant]].
NORBEC SPEC NOTE: Select or edit from one of the following interior sheet finish coating options. Consult manufacturer's literature and verify the corresponding terminology is used.
Finish Coating:
Modified Silicone-Polyester Two-Coat System: [To manufacturer's standard].
NORBEC SPEC NOTE: The following are examples of additional performance criteria that may be specified. Delete if not required or consult manufacturer's literature and verify the corresponding terminology and values are used.
Colour Fading: To ASTM D2244, in excess of [5] [7] Hunter units for crimson red.
Chalking: To ASTM D4214, in excess of [6] for crimson red, or [8] for other colours.
Dry Film Thickness: [To manufacturer's standard,] minimum [0.0254] mm.
Thermal Insulation Core: Foamed in place [polyurethane] [or] [polyisocyanurate][______], blown with zero ozone depletion potential blowing agent [, and meeting the following:]
NORBEC SPEC NOTE: Different insulation types have different properties. Consult manufacturer's literature and verify the corresponding terminology and values are used or edit for alternate insulation types.
Shear Strength: To ASTM C273, minimum [110] kPa.
Compressive Strength: To ASTM D1621, [as required to meet structural performance requirements] [and] [minimum [85] kPa].
Density: To ASTM D1622, minimum [[32] kg/m3 to [40] kg/m3].
Tensile Strength: To ASTM D1623, [as required to meet structural performance requirements] [and] [minimum [150] kPa].
Closed Cell Composition: To ASTM D6226, minimum [90]%.
Panel Thickness:
NORBEC SPEC NOTE: Panel thickness is directly related to the thermal performance of the panel. Therefore, the required thermal performance may be incorporated into the specification by the panel thickness, or expressed as a specific minimum value resulting in a minimum panel thickness. If properly coordinated, both may be specified to verify the panel thickness will meet the minimum thermal performance requirements.
[102] [127] [152] [177] mm nominal.
As required to achieve minimum [[RSI] [R-value] [U-value]] [as indicated on Drawings].
[RSI] [R-value] [U-value]: To ASTM C518, [______] minimum [______].
Panel Width: [1067] mm nominal [, as indicated on Drawings].
Fabrication:
Factory fabricate and finish insulated metal roof panels, trim, and accessories to meet performance requirements, and as indicated on reviewed Shop Drawings.
Fabricate insulated metal roof panel joints to accept manufacturer's recommended joint sealant to provide weathertight seal and prevent metal-to-metal contact.
End laps: Provide panels with factory end laps, notching, swedging and backer plates where panel lengths permit.
Low Eave Treatment: Provide cutback for trim or gutter installation where panel lengths permit.
INSULATED METAL ROOF PANEL ACCESSORIES
NORBEC SPEC NOTE: Norbec can engineer and provide the following items to ensure compatibility between the components and ensure longevity of the assembly.
Provide components required for complete insulated metal roof panel system assembly, including trim, coping, fascia, corner units, ridge cap or closures, clips, flashings, sealants, gaskets, fillers, closure strips, gutters and downspouts, and similar items.
Flashings, Roof Curbs, [Gutters and Downspouts,] and Trim: Pre-finished materials [to match exterior sheet material of insulated metal roof panel] [in accordance with Section 07 62 00 - Sheet Metal Flashing and Trim].
NORBEC SPEC NOTE: Custom colours or selection from manufacturer's extended or complete ranges will result in increased costs compared to standard colour options.
Finish Colour:
[To match exterior sheet finish of insulated metal roof panel].
[As scheduled] [as indicated on Drawings] [To be selected by the [Departmental Representative] [DCC Representative] [Consultant] from manufacturer's [standard] [extended] [complete] range].
NORBEC SPEC NOTE: Norbec will void warranty if the fastening clip system used isn’t the Norbec Branded products that are used at the time of installation.
Fasteners: [Concealed].
NORBEC Seam-Fix and Norbec Seam-Clip: [As recommended by insulated metal roof panel manufacturer].
Where Exposed: Provide corrosion-resistant fasteners, heads with factory-applied coating to match colour of metal panels.
Washers: Weathertight and resilient.
Joint Sealers:
Liquid Sealants: Non-curing Sika 511, pressure-resistant type for use within internal panel joints, in accordance with [manufacturer's instructions] [and] [Section 07 92 00 – Joint Sealants].
Pre-formed Closing strips: Pre-formed polyethylene foams to manufacturer’s specification for use in transition joints between roof panel surfaces and adjacent construction, in accordance with [manufacturer's instructions] [and] [Section 07 92 00 – Joint Sealants].
Isolation Coating: Alkali-resistant bituminous paint.
NORBEC SPEC NOTE: Delete the option for “Compatible with and” if compatibility was included as a performance/design requirement. 
Snow Guards: [Compatible with and] approved by insulated metal roof panel manufacturer. [Continuous type, fabricated of corrosion-resistant prefinished metal as selected by the [Departmental Representative] [DCC Representative] [Consultant]].
Roof Curbs: [Compatible with and] approved by insulated metal roof panel manufacturer.
EXECUTION
EXAMINATION
Verification of Conditions: In accordance with Section 01 71 00 – Examination and Preparation, and:
Verify roof openings and penetrations are in place, set and braced
Review framing supporting insulated metal roof panels to determine if support components are installed and spaced as indicated on reviewed shop drawings and are within the panel manufacturer's and installer's tolerances. Confirm presence of reviewed framing members at spacing to match installation requirements of panels. All deviations from structural tolerances shall be corrected by the responsible party prior to installation of the panels. Panel support tolerances:
NORBEC SPEC NOTE: Different manufacturers have different tolerances depending on the panel being installed. The following are different ways of expressing these tolerances. Consult manufacturer's literature and verify the corresponding terminology and values are used or edit as required.
Steel Alignment: Within 0 to 4 mm from the control, with maximum of [3] mm change in deviation for any member of any [3050] mm panel run.
[6] mm in [6100] mm in any direction.
[9] mm over any single roof plane.
Locations where purlin spacing is maximum [2133] mm on-centre or less: Maximum [3] mm.
PREPARATION - INSULATED METAL ROOF PANELS
Apply an isolation coating to metal surfaces in contact with concrete, masonry, mortar, plaster, or other cementitious surfaces.
INSTALLATION - INSULATED METAL ROOF PANELS
Comply with manufacturer's written instructions, including product technical bulletins, product catalogue installation recommendations, product carton installation recommendations, and data sheets.
Install insulated metal roof panels in orientation, sizes, locations, and sequence indicated [on reviewed Shop Drawings].
Anchor panels and other components securely in place.
Accommodate thermal and structural movement.
Attach panels to metal framing using clips, fasteners, and sealants recommended for application by insulated metal roof panel manufacturer.
Fasten insulated metal roof panels to supports at spacing indicated on reviewed shop drawings, with fasteners recommended by manufacturer.
Where required, cut panels on site, in accordance with manufacturer's recommendations.
Install weatherproof jacks for pipe and conduit [fall arrest anchors] [, and similar items] penetrating insulated metal roof panels.
Attach panel flashing trim pieces to supports using recommended fasteners and joint sealers.
Joint Sealers: Install sealers as indicated and where required for weatherproof performance of assemblies.
Prepare joints and apply sealers in accordance with manufacturer’s instructions.
Seal panel side and perimeter joints using joint sealers indicated in manufacturer's instructions.
Seal roof panel joints with tape sealer and vapour seal bead of non-curing butyl.
Dissimilar Materials: Where elements of the insulated metal roof panel system will come into contact with bituminous paint, apply isolation coating to metal faces and edges in contact with bituminous paint in accordance with insulated metal roof panel manufacturer recommendations.
INSTALLATION - INSULATED METAL ROOF PANEL ACCESSORIES
Install accessories with positive anchorage to building and weathertight mounting, accommodating thermal expansion. Coordinate installation with flashings and other components.
Install components required for a complete insulated metal roof panel assembly, including caps, trims, copings, flashings, sealants, closure strips, and similar items.
Comply with details of assemblies used to establish compliance with performance requirements and manufacturer's instructions.
Set units true to line and level as indicated. Install work creating permanently weather-resistant laps, joints, and seams.
Install [snow guards] [roof curbs] [solar panels] [foot traffic alley] [anchoring points] in accordance with manufacturer's instructions. Space rows as recommended by manufacturer. Do not use fasteners that will penetrate insulated metal roof panels or fastening methods that void insulated metal roof panel finish warranty.
SITE QUALITY CONTROL
NORBEC SPEC NOTE: Include the following if site tests or inspections will be carried out by a third party who is not the manufacturer.
Site Tests and Inspections: [______]
NORBEC SPEC NOTE: Include the following if manufacturer's services are required to verify work of this Section conforms with manufacturer’s instructions. Coordinate with ADMINISTRATIVE REQUIREMENTS, ACTION AND INFORMATIONAL SUBMITTALS, and QUALITY ASSURANCE in this Section. Confirm availability of manufacturer services in the project location. 
Manufacturer Services: [Provide manufacturer's site services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.]
Schedule site visits to review work of this Section:
NORBEC SPEC NOTE: Review the following list and include, add, or delete based on the complexity of the project or installation.
after delivery and storage of products, and when preparatory Work is complete, but before installation begins;
[during] [after] mock-up construction;
during progress of Work at approximately [30%] [and] [60%] complete; and
upon completion of the work of this Section.
CLEANING
Cleaning: Perform in accordance with Section 01 74 00 - Cleaning.
Perform cleaning after installation to remove construction and accumulated environmental dirt.
Wash down exposed interior and exterior surfaces using solution of mild domestic detergent in warm water, applied with soft clean wiping cloths. Wipe interior surfaces clean as part of final clean-up.
Remove excess sealant with recommended solvent.
PROTECTION
Protection: Perform in accordance with Section 01 61 00 - Common Product Requirements.
Repair damage to adjacent materials caused by insulated metal roof panel installation.
END OF SECTION



