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Kalzip Metal Roofing Assemblies

Kalzip's History:  When a couple of resourceful US engineers designed an innovative roofing system more than four decades ago, they had hopes that their new aluminum standing seam roof was going to be a success.  Since then more than 1.0 billion square feet of Kalzip aluminum standing seam roofing has been installed around the world. Kalzip sells its standing seam roofing and wall siding product range worldwide through its many sales offices, and five manufacturing facilities which are based in China, Germany, Singapore, United Kingdom and United States.

Customer Service, Worldwide:  We pride ourselves on combining international expertise with local service, providing total solutions for the external envelope of the building encompassing roofs, façades, sustainable solutions and all necessary accessories. We offer exceptionally high standards of manufacture, performance and technical advice at every stage of every project. Kalzip’s mission statement is:  "To be the customers' preferred international supplier of tailored metal solutions for building envelopes." Our international portfolio of signature architectural projects speaks for itself.

Kalzip Architectural Standing Seam Metal Roofing:  Kalzip's metal roofing product line includes standing seam metal roof assemblies in virtually any geometric shape, with advanced thermal and acoustical control capabilities, including roof liners, structural decks, insulation solutions, and patented thermal isolating clip systems. Kalzip's "factory on site" roll forming process enables the high speed production of custom continuous tapered and curved metal roof panels in a variety of architectural finishes including high performance fluoropolymer coatings, color anodized and zinc-fused aluminum, and patinated aluminum; panels are also available in stainless steel and copper substrates. Kalzip roof assemblies can also integrate fall arrest, walkway, handrail, and snow guard  systems.

Kalzip full-length continuous metal roof panel profiles can be formed to the following shapes:

• Straight



• Convex curved




• Concave curved

• Tapered



• Tapered convex curved


• Tapered convex curved

Kalzip XT profiled panels may be formed into ellipses, cones, semi-spheres, prisms, pyramids, as well as classic geometrical shapes – both horizontal and vertical – using tight radii possible through Kalzip's patented computer-controlled roll forming technology.
Kalzip and the Environment:  Kalzip standing seam materials consist of recycled aluminum which can also be recycled, providing clients, planners and architects with ecologically sound and safe system solutions. Furthermore, Kalzip Nature Roof and Kalzip's two photovoltaic solar solutions offer advanced sustainable project strategies. Full LEED-required documentation is available for all Kalzip products.
For more information, contact your Kalzip representative who can be contacted through:  Kalzip Inc., Michigan City, IN 46360 (219)879-2793; email: kalzip.americas@kalzip.com; www.kalzip.com. Kalzip's products are specified in the following CSI MasterFormat specifications sections:

• Section 07 41 13 Standing-Seam Metal Roof Panels

• Section 07 41 63 Fabricated Roof Panel Assemblies
• Section 07 42 13 Formed Metal Wall Panels

• Section 07 42 63 Fabricated Wall Panel Assemblies

Kalzip® is a registered trademark of Kalzip, Inc. This document is Copyright© 2011 by Kalzip, Inc.  All rights reserved.

SECTION 07 41 63 – FABRICATED ROOF PANEL ASSEMBLIES
PART 1 -  GENERAL

1.1 SECTION INCLUDES
A. Fabricated roof panel assemblies including architectural standing seam metal roof panels and the following assembly components:

Specifier:  Edit list below to correspond to project requirements.

1. Thermal insulation.

2. Air/vapor retarder sheet.

3. Liner deck.

4. Structural deck.

5. Associated trim and accessories.

1.2 RELATED REQUIREMENTS

Specifier:  If retaining this optional article, edit list below to correspond to project once section has been edited.

A. Division 01 Section "Sustainable Design Requirements" for related LEED general requirements.

B. Section 05 12 00 "Structural Steel Framing" for steel framing supporting metal roof panels.

C. Section 05 31 00 "Steel Decking" for steel deck supporting metal roof panels.

D. Division 07 Section "Metal Wall Panels" for factory-formed metal wall [and soffit] panels.

E. Division 07 air/vapor barrier section for compatible transition materials between air/vapor barrier specified in this Section and adjacent air/vapor barrier.

F. Section 07 62 00 "Sheet Metal Flashing and Trim" for shop-fabricated sheet metal copings, flashings, reglets, and roof drainage items not specified in this Section.
G. Section 07 71 00 "Roof Specialties" for manufactured copings, reglets, and roof drainage items.

H. Section 07 72 00 "Roof Accessories" for roof hatches, smoke vents, equipment curbs, and equipment supports. Provide roof accessories approved for use by metal roof panel manufacturer.
I. Section 07 72 46 "Roof Walkways" for roof walkways and guardrails installed integrally with fabricated roof panel assemblies.
J. Section 07 72 53 "Snow Guards" for requirements for snow guards attached to metal roof panels. Provide snow guards approved for use by metal roof panel manufacturer.

K. Section 07 92 00 "Joint Sealants" for field-applied joint sealants.
L. Section 11 24 29 "Facility Fall Protection" for fall protection equipment installed integrally with fabricated roof panel assemblies.

M. Division 26 Section "Photovoltaic Collectors" for photovoltaic collector array supported by roof panel seam clips specified in this section.
1.3 REFERENCES
Specifier:  If retaining this optional article, edit list below to correspond to Project once section has been edited.

A. American Society of Civil Engineers (ASCE):  www.asce.org/codes-standards: 
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures.
B. American Architectural Manufacturers Association (AAMA):  www.aamanet.org: 

1. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.

2. AAMA 620 - Voluntary Specification for High Performance Organic Coatings on Coil Coated Architectural Aluminum.

C. ASTM International (ASTM):  www.astm.org: 
1. ASTM A 240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.

2. ASTM A 653/A 653M - Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
3. ASTM A 755/A 755M - Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building Products.

4. ASTM A 792/A 792M - Standard Specification for Steel Sheet, 55 % Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.

5. ASTM A 1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.
6. ASTM B 209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

7. ASTM B 370 - Standard Specification for Copper Sheet and Strip for Building Construction.

8. ASTM C 423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.

9. ASTM C 553 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.

10. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.

11. ASTM C 645 - Specification for Nonstructural Steel Framing Members.

12. ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products.

13. ASTM C 991 - Standard Specification for Flexible Fibrous Glass Insulation for Metal Buildings.

14. ASTM C 1104 - Standard Test Method for Determining the Water Vapor Sorption of Unfaced Mineral Fiber Insulation.

15. ASTM C 1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board.
16. ASTM C 1311 - Standard Specification for Solvent Release Sealants.

17. ASTM C 1363 - Standard Test Method for Thermal Performance of Building Materials and Envelope Assemblies by Means of a Hot Box Apparatus.

18. ASTM D 523 - Standard Test Method for Specular Gloss.

19. ASTM D 2244 - Test Method for Calculation of Color Differences from Instrumentally Measured Color Coordinates.

20. ASTM D 4214 - Test Methods for Evaluating Degree of Chalking of Exterior Paint Films.

21. ASTM D 5116 - Standard Guide for Small-Scale Environmental Chamber Determinations of Organic Emissions From Indoor Materials/Products.

22. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
23. ASTM E 136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C.
24. ASTM E 1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure Difference

25. ASTM E 1637 - Standard Specification for Structural Standing Seam Aluminum Roof Panel Systems.
26. ASTM E 1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel Systems by Uniform Static Air Pressure Difference.

27. ASTM E 1680 - Standard Test Method for Rate of Air Leakage Through Exterior Metal Roof Panel Systems.
28. ASTM E 1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces.

29. ASTM E 2140 - Standard Test Method for Water Penetration of Metal Roof Panel Systems by Static Water Pressure Head.

D. American Welding Society (AWS):  www.aws.org: 

1. AWS D1.1/D1.1M - Structural Welding Code - Steel.

2. AWS D1.2/D1.2M - Structural Welding Code - Aluminum.

3. AWS D1.6 - Structural Welding Code - Stainless Steel.

E. Factory Mutual Global (FMG):  www.fmglobal.com:
1. ANSI/FMG 4471 - Class 1 Panel Roofs.

F. Steel Deck Institute (SDI):  www.sdi.org: 

1. SDI Publication No. 31 - Design Manual for Composite Decks, Form Decks and Roof Decks.

G. Underwriters Laboratories, Inc. (UL):  www.ul.com:
1. UL 580 - Tests for Uplift Resistance of Roof Assemblies.
H. US Green Building Council (USGBC):  www.usgbc.org:
1. Leadership in Energy and Environmental Design (LEED) Green Building Rating System.

1.4 QUALITY ASSURANCE

A. Manufacturer/Source:  Provide fabricated roof panel assembly and accessories provided by a single manufacturer.

B. Manufacturer Qualifications:  Approved manufacturer listed in this Section with minimum 10 years experience in manufacture of similar products in successful use in similar applications, with products and systems meeting requirements, and employing the following qualified personnel:
1. Manufacturer's On-Site Roll Former Operators:  Experienced full-time employees of metal roof panel manufacturer.

2. Manufacturer's Roof Inspector:   An authorized representative of metal roof panel manufacturer who is trained and approved to observe and inspect installation of manufacturer's products that are similar to those specified.

3. Manufacturer's Professional Engineer:  Experienced engineer legally qualified to practice in jurisdiction where project is located and who is experienced in providing engineering services of the kind indicated, employed by the metal roof panel manufacturer.
C. Installer Qualifications:  Experienced Installer trained and certified by manufacturer, including a full-time on-site supervisor with minimum of 5 years experience with successfully completed projects of a similar nature and scope, and approved by manufacturer for warranty requirements specified.

D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, AWS D1.2/D1.2M, and AWS D1.6.
E. Roofing Inspector Qualifications:  A technical representative of fabricated roof panel assembly manufacturer not engaged in the sale of products and experienced in the installation and maintenance of the specified roofing system, qualified to perform roofing observation and inspection specified in Field Quality Control Article, to determine Installer’s compliance with the requirements of this project, and approved by the manufacturer to issue warranty certification. The Roofing Inspector shall be one of the following:

Specifier:  Retain one or both subparagraphs below. Kalzip requires inspection by Kalzip's technical representative when weathertight warranty is specified.
1. A qualified technical employee of the manufacturer.

2. An independent party certified as a Registered Roof Observer by the Roof Consultants Institute, retained by the Contractor or the Manufacturer and approved by the Manufacturer.

F. Roll-Forming Equipment:  UL-certified, portable roll-forming equipment capable of producing metal panels warranted by manufacturer that comply with UL 580 for Class 90 wind-uplift resistance.  Maintain UL certification of portable roll-forming equipment for duration of fabricated roof panel assembly work.
G. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to actual project joint substrates using methods specified in Section 07 92 00 "Joint Sealants."
H. Mockups:  Build mockups to demonstrate aesthetic effects and to set quality standards for fabrication and installation.

Specifier:  Indicate portion of roof represented by mockup on Drawings.

1. Build mockup of typical roof area and eave as shown on Drawings, including attachments, and accessories.

2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

1.5 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate fabricated roof panel assembly manufacturer's required tolerances for structural steel and steel deck with steel suppliers and erectors.

2. Coordinate fabricated roof panel assembly layout and seams with sizes and locations of roof curbs, equipment supports, equipment provided, and roof penetrations.

3. Coordinate fabricated roof panel assembly installation with rain drainage work, flashing, trim, and construction of roofing substrate, parapets, walls, and other adjoining work to provide leakproof, secure, and noncorrosive installation.

B. Preinstallation Meeting:  Prior to erection of framing, conduct preinstallation meeting at site attended by Owner, Architect, manufacturer's technical representative, inspection agency and installers of related or adjacent work.
1. Coordinate building framing in relation to fabricated roof panel assembly substrate tolerances.
2. Coordinate openings and penetrations of fabricated roof panel assemblies.

3. Coordinate work of Division 07 Sections "Roof Specialties" and "Roof Accessories" and manufacturer's accessories with installation of fabricated roof panel assemblies.

4. Coordinate work of Division 07 Section "Roof Walkways" [and Division 11 Section "Facility Fall Protection"] including penetrations and fastening with installation of fabricated roof panel assemblies.

1.6 ACTION SUBMITTALS

A. Product Data:  Manufacturer’s technical data sheets for specified products indicated specified selections and options.

Specifier:  Retain and edit below to comply with Project requirements for LEED-NC or other sustainable design requirements.

B. LEED Submittals:

1. Credit SS 7.2 Heat Island Effect - Roof:  Product data indicating compliance with solar reflectance index requirement.

2. Credit MR 4 Recycled Content: Product data indicating the following:

a. Percentages by weight of post-consumer and pre-consumer recycled content.

b. Total weight of products provided.

c. Include statement indicating costs for each product having recycled content.

3. Credit IEQ 4.1 VOC Content:  Product data for adhesives and sealants used inside the weatherproofing system indicating VOC content of each product used.

C. Shop Drawings:  Prepared by manufacturer. Show layouts of metal roof panels and other components. Include details of each condition of installation, panel profiles, and attachment to building. Provide details at a minimum scale 1-1/2-inch per foot of edge conditions, joints, fastener and sealant placement, flashings, penetrations, and special details. Make distinctions between factory and field assembled work.

1. Indicate points of supporting structure that must coordinate with fabricated roof panel assembly installation.
2. Include structural data indicating compliance with performance requirements and requirements of local authorities having jurisdiction, including the following:
a. Clip type, spacing by zones, and fastener requirements.

b. Uplift loads on clip fasteners, indicating prying forces and eccentric clip loading.

c. Pullout/shear strength of fasteners in accordance with fastener manufacturer's published test data and utilizing applicable material safety factors.

d. Expansion and contraction forces due to total surface temperature differential specified.

e. Panel fixed point attachment forces and required fasteners.

f. In-plane clip forces and required attachment fasteners.

Specifier:  Retain paragraph below and coordinating paragraph under Quality Assurance when manufacturer is required to provide professional engineering analysis for fabricated roof panel assemblies.

3. Provide delegated design analysis indicating compliance with performance requirements and design criteria, prepared by qualified professional engineer  responsible for their preparation.

D. Samples for Verification:  Provide 12-inch- (305 mm-) long section of metal panels showing finishes, vertical joint return, liner panel, clips, insulation, and anchoring details.  Provide 12-inch- (305-mm-) long pieces of each typical trim.
1.7 INFORMATIONAL SUBMITTALS

A. Product Test Reports:  Indicating compliance of products with requirements, from a qualified independent testing agency.
1. Include data indicating compliance with performance requirements, including [radiative property performance,] wind uplift, air and water infiltration, hydrostatic head resistance, thermal performance, and fire performance characteristics.

a. Submit evidence of FM Approvals listing when required for project.
B. Qualification Information:  For metal roof panel manufacturer, [manufacturer's qualified professional engineer,] manufacturer's onsite roll former operators, and manufacturer's roofing inspector, and .

1. Submit certificate of professional liability insurance covering delegated design services.

C. Qualification Information:  For Installer firm and Installer’s field supervisor in the form of an original letter on manufacturer’s letterhead signed by authorized manufacturer representative.

Specifier:  Retain requirement for coordination drawings in addition to show drawing requirements above when project complexity requires separate drawing set to coordinate work results across several specifications sections or trades.
D. Coordination Drawings:  Roof plans drawn to scale with coordinated details for penetrations and roof-mounted items.  Show fabricated roof panel assemblies and roof-mounted items including roof hatches, equipment supports, pipe supports and penetrations, lighting fixtures, snow guards, and items mounted on roof curbs.

E. On-Site Roll-Forming Equipment Certificate:  Issued by UL for equipment manufacturer's on-site roll-forming equipment capable of producing panels complying with UL requirements.  Show expiration date no earlier than two months after scheduled completion of metal roof panels.

1. Submit certificates indicating recertification of equipment whose certification has expired during the construction period.

F. Manufacturer's warranty:  Submit unexecuted sample warranty meeting requirements of this Section.

1.8 CLOSEOUT SUBMITTALS

A. Maintenance data.
B. Warranties:  Executed copies of manufacturer and installer special warranties.

1.9 COORDINATION

A. Coordinate metal roof panel installation with rain drainage work, flashing, trim, and construction of metal deck, parapets, walls, and other adjoining work to provide a leak-proof, secure, and noncorrosive installation.

B. Coordinate installation of roof curbs, equipment supports, and other roof penetration elements specified in other Sections.

1.10 DELIVERY, STORAGE, AND HANDLING

A. Protect products during shipping, handling, and storage to prevent staining, denting, deterioration of components or other damage.  Protect metal roof panel exposed surfaces with a strippable protective covering before shipping.
B. Deliver, unload, store, and erect fabricated roof panel assemblies and accessory items without misshaping panels or exposing panels to surface damage from weather or construction operations.
1. Exercise care in unloading, storing, and erecting metal roof panels to prevent bending, warping, twisting, and surface damage.

C. Store in accordance with Manufacturer's written instruction.  Provide wood collars for stacking and handling in the field.
1.11 WARRANTY

A. Manufacturer’s Warranty:  On manufacturer’s standard form, in which manufacturer agrees to repair or replace fabricated roof panel assemblies that fail in materials and workmanship within [five] years from date of Substantial Completion.
1. Failures include, but are not limited to, the following:

a. Structural failures within fabricated roof panel assemblies, including but not limited to rupturing, cracking, or puncturing.

b. Wrinkling or buckling of metal roof panels.

c. Exterior components not properly fixed.

d. Deterioration of metals, and other materials beyond normal weathering.

e. Galvanic action between metal roof panels and dissimilar materials.

B. Manufacturer's Weathertight Warranty:  On manufacturer’s standard form, in which manufacturer agrees to repair or replace fabricated roof panel assemblies that fail to remain weathertight, including leaks, within [20] years from date of Substantial Completion.

C. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace metal roof panels that shows evidence of deterioration of exposed surface finishes beyond normal weathering within specified warranty period.

1. Finish Warranty Period:  [20] years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURER
A. Basis of Design Manufacturer:  Kalzip, Inc.; Michigan City IN. Tel: (219)879-2793; Email: kalzip_americas@kalzip.com; Web: www.kalzip.com.
2.2 PERFORMANCE REQUIREMENTS

A. General:  Provide fabricated roof panel assemblies meeting performance requirements as determined by application of specified tests by a qualified testing agency on manufacturer's standard assemblies.

Specifier:  Retain one or more energy performance subparagraphs below based on project requirements.  Retain Solar Reflectance Index for LEED projects. Retain Energy Star reference for projects seeking Energy Star rating; products must be listed on EPA Energy Star website.  Retain CEC compliance for projects required to comply with CEC requirements. Verify values with manufacturer for selected panel finishes.

B. Radiative Property Performance:  

1. Solar Reflectance Index:  Minimum 78 for roof slopes of 2:12 or less and 29 for roof slopes greater than 2:12 per ASTM E 1980.

2. Energy Star Qualified:  Listed on USDoE ENERGY STAR Roof Products Qualified Product List www.energystar.com. 

3. California Energy Commission Compliance:  Minimum initial solar reflectance of [0.70] and emissivity [0.75] per CRRC-1, www.coolroofs.org. 

C. Structural Performance:  Provide fabricated roof panel assemblies capable of withstanding the effects of indicated loads and stresses within limits and under conditions indicated, per ASTM E 1592:

Specifier: Consult structural engineer and edit below as required by local codes.  Insert structural data below if not indicated on drawings. Select applicable deflection limit.
1. Wind Loads:  Determine loads based on uniform pressure, importance factor, exposure category, and basic wind speed indicated on Drawings.

a. Wind Uplift Testing:  Certify capacity of fabricated roof panel assembly by actual testing of proposed assembly per ASTM E 1592.

2. Snow Loads:  [25 lbf/sq. ft. (1197 Pa)] [As indicated on drawings].

3. Deflection Limits:  Withstand test pressures of 150 percent of inward and outward wind-load design pressures with maximum deflection of [1/180] [1/240] of the span with no evidence of failure.
Specifier:  Verify seismic performance requirements of authorities having jurisdiction where applicable.

4. Seismic Performance:  Comply with ASCE 7 Sections 9, "Earthquake Loads."

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

1. Uplift Rating:  UL [90].

E. Air Infiltration, ASTM E 1680:  Maximum 0.024 cfm/sq. ft. (0.02 L/s per sq. m) at static-air-pressure difference of 6.24 lbf/sq. ft. (300 Pa).
F. Water Penetration Static Pressure, ASTM E 1646:  No uncontrolled water penetration at a static pressure of 12 lbf/sq. ft. (575 Pa).
G. Hydrostatic-Head Resistance:  No water penetration when tested according to ASTM E 2140.

Specifier:  Typically delete FM Global Listing paragraph below. Retain listing requirement when required by owner for FM Global-insured projects. Select required windstorm classification based upon calculation method in FM Global Loss Prevention Sheet 1-28; note that FM Global windstorm classification does not correlate directly to design wind speed nor design wind uplift pressure.

H. FM Global Listing:  Comply with FM Global 4471. Provide metal roof panel assembly listed in FM Global’s "Approval Guide."

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

2. Hail Resistance:  SH.

I. Fire Performance Characteristics: Provide metal roof systems with the following fire-test characteristics determined by indicated test standard as applied by UL or other testing and inspection agency acceptable to authorities having jurisdiction.
1. Fire Performance of Insulated Roof:  Class 1 roof panel per ANSI/FM 4471.

J. Thermal Movements:  Allow for thermal movements from variations in both ambient and internal temperatures.  Accommodate movement of support structure caused by thermal expansion and contraction.

1. Temperature Change Range:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

K. Thermal Performance:  Thermal-resistance (R) value indicated, per ASTM C 1363, corrected to 15 mph (6.7 m/s) wind outside and still air inside.
Specifier:  Retain and edit requirements below when specific acoustical performance is required for fabricated roof panel assemblies. Kalzip roof constructions can be modified to accommodate various acoustic performance requirements, by incorporating other layers such as high density insulation, acoustic boards and flexible membranes to provide increased sound reduction performance and by perforating the liner to provide improved sound absorption performance
Consult Kalzip representative for available acoustical engineering support.

L. Acoustical Performance:  Provide fabricated roof panel assemblies with the following roof-ceiling assembly acoustical ratings:

1. Airborne Sound Reduction:  Noise reduction class of NRC [insert requirement].

2. Sound Transmission:  Sound transmission class of STC [insert requirement].

3. Impact Noise Transmission:  Impact Insulation Class of IIC [insert requirement].

2.3 STRUCTURAL ROOF PANEL ASSEMBLY
A. Panel Assembly, General:  Comply with ASTM E 1637.
Specifier:  Insert required assembly thickness and thermal performance value below; consult Kalzip representative.
1. Overall Assembly Thickness and Thermal Performance Value:  ___ inch U-___ (__ mm, U-___ W/m²K).

Specifier:  Edit basis of design product below based upon project requirements. Select seam height based on visual and structural requirements. 

The following model profiled sheets are available from Kalzip (based upon seam height and straight panel width, in mm):

50/333; 50/429 pencil rib pans

65/305; 65/333; 65/400; 65/500 pencil rib pans

AF 65/333; AF 65/434 flat pans

Panels are available in 0.031, 0.035, 0.039, and 0.047 inch (0.8, 0.9, 1.0, and 1.2 mm) thick aluminum sheet. Panels are also available in US standard sizes of 0.030, 0.040, and 0.050 inch (0.76, 1.02, and 1.27 mm) thick aluminum sheet. Consult Kalzip regarding panel thickness required to meet performance requirements.
B. Vertical-Rib, Seamed-Joint, Structural Standing Seam Metal Roof Panels: Site-formed structural roof panel consisting of vertical ribs at panel edges, designed for sequential installation by mechanically attaching panels to supports using concealed seam clips, and mechanically seaming panels together, and configured to allow for individual panel removal without disturbing adjacent panels.

1. Basis of Design:  Kalzip, Inc., [insert selected profile product from Specifier note above].
Specifier:  Select one of following material paragraphs below and edit to suit project requirements.

2. Aluminum Sheet:  ASTM B 209, 3004 H34 alloy.

a. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [50] percent.

b. Material Thickness:  [0.040 inch (1.02 mm)] [insert thickness].
c. Surface:  [Embossed] [Smooth].

d. Finish:  [Mill finish] [Fluoropolymer two-coat system] [Fluoropolymer three-coat system] [Clear anodized Class I] [Clear anodized Class II] ] [Color anodized Class I] [Color anodized Class II].
Specifier:  Modify Color subparagraph below to identify specific properties of selected color; identify if mica, metallics, or exotic colors are required, which will affect project pricing.

1) Color:  Match Architect's custom sample.

Kalzip's AluPlusPatina sheet offers a specialty electrolytic surface treatment providing a pre-weathered patina.

3. Aluminum Sheet, Pre-Patinated:  ASTM B 209, 3004 H34 alloy.

a. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [50] percent.

b. Material Thickness:  [0.040 inch (1.02 mm)] [insert thickness].
c. Surface:  [Embossed] [Smooth].

d. Finish:  Pre-weathered patinated finish consisting of electrolytically-passivated and pigmented metal surface with clear electrolytic surface seal consisting of 0.0001 inch- (0.0025 mm-) thick anodic film, with specular gloss of 15 at 60 deg. when measured per ASTM D 523.
1) Basis of Design Finish:  Kalzip, AluPlusPatina.
Kalzip's AluPlusZinc zinc-patinated sheet provides extra corrosion resistance in aggressive environments along with greater depth and shades of zinc patina over time. This maintenance free panel is especially suited for maritime and industrial exposures.

4. Aluminum Sheet, Zinc-Patinated:  Saline-resistant aluminum alloy sheet electroplated both sides with zinc and phosphate treated.

a. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [50] percent.

b. Material Thickness:  [0.040 inch (1.02 mm)] [insert thickness].
c. Surface:  [Embossed] [Smooth].

1) Basis of Design Finish:  Kalzip, AluPlusZinc.
5. Stainless-Steel Sheet:  ASTM A 240/A 240M, [Type 304] [Type 316], fully annealed.

a. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [25] percent.

b. Material Thickness:  [0.031 inch/22 gage (0.79 mm)] [0.025 inch/24 gage (0.64 mm)].
c. Surface:  [Smooth] [insert surface description].

d. Exterior Finish:  [Bright, non-directional polish, No. 2B] [Brushed, directional finish No. 4].
6. Copper Sheet:  ASTM B 370, cold-rolled copper sheet, H00 temper.

a. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [25] percent.

b. Material Thickness:  24 oz.

c. Surface:  Smooth.

d. Exposed Finish:  [Mill] [Prepatinated].

e. Prepatinated Color:  [Dark brown] [Verdigris].

7. Panel Width:  [12 inches (305 mm)] [13 inches (333 mm)] [15-3/4 inches (400 mm)] [16-7/8 inches (429 mm)] [17-1/16 inches (434 mm)] [19-11/16 inches (500 mm)], [varies with taper,] [as indicated on Drawings].

8. Panel Seam Height:  [2.0 inch (50 mm)] [2.5 inch (65 mm)].
9. Panel Pan:  [2] [3] [4] pencil ribs.

10. Panel Pan:  Flat, with tapered plank at seam.

11. Panel Length:  Full length with no lateral seams.

Specifier:  Select one of the following three paragraphs based upon project requirements. Metal liner panel is used with Kalzip roof assembly over structural purlin framing to provide finished interior side of assembly. Kalzip components may be attached to structural deck assembly provided under work of another section. Kalzip also offers an engineered steel profile structural deck as part of a complete Kalzip roof assembly.

C. Metal Liner Panels:  Factory-formed panels for interior side of metal roof assembly, field assembled by lapping and interconnecting side edges of adjacent panels and mechanically attaching through panel to supports using concealed fasteners in side laps.

1. Metal Liner Panels Configuration:  [Solid] [Perforated] panels formed with [intermediate stiffening ribs symmetrically spaced] [a flat pan] between panel edges.

2. Metallic-Coated Steel Sheet:  Zinc-coated (galvanized) steel sheet, ASTM A 653/A 653M, G90 (Z275), or aluminum-zinc alloy-coated steel sheet, ASTM A 792/A 792M, Class AZ50 (Class AZM150); structural quality; coil-coated per ASTM A 755/A 755M.

a. Nominal Thickness:  [0.028 inch (0.71 mm)] [0.034 inch (0.86 mm)] [0.040 inch (1.02 mm)].

b. Exposed Finish:  [Two-coat fluoropolymer] [Siliconized polyester].

c. Color:  [Match Architect's custom samples].

3. Aluminum Sheet:  Coil-coated sheet, ASTM B 209 (ASTM B 209M), with temper as required to meet structural performance requirements.

a. Thickness:  [0.032 inch (0.81 mm)] [0.040 inch (1.02 mm)].

b. Surface:  [Smooth, flat] [Embossed] finish.

c. Exposed Finish:  [Two-coat fluoropolymer] [Siliconized polyester] [Clear anodized] [Color anodized].

d. Color:  [Match Architect's custom samples].

4. Stainless-Steel Sheet:  ASTM A 240/A 240M, Type 304, fully annealed.

a. Nominal Thickness:  [0.025 inch (0.64 mm)] [0.031 inch (0.79 mm)].

b. Exposed Finish:  [4] [2B].

5. Panel Coverage:  [12 inches (305 mm)] [16 inches (406 mm)] [24 inches (610 mm)] [36 inches (914 mm)].

6. Seam Profile:  [Flush] [Tapered] [Striated].

7. Seam Height:  [1.5 inches (38 mm)] [2.0 inches (51 mm)] [3.0 inches (76 mm)].

Retain "Acoustical Performance" Subparagraph below for perforated panels when required for project.  Coordinate with selection of field-installed insulation.

8. Acoustical Performance:  Fabricate interior liner panels with 1/8-inch- (3-mm-) diameter holes uniformly spaced approximately 1000 holes/sq. ft. (10 750 holes/sq. m).

a. NRC of not less than [0.65] [0.85] [1.00] per ASTM C 423.

D. Structural Decking:  Refer to Division 05 Section "Steel Decking" for requirements.

E. Structural Decking:  Comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:

1. Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), [Grade 33 (230)] minimum, shop primed with rust-inhibitive primer, and painted with white polyester coating.

2. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), [Grade 33 (230)], [G60 (Z180)] zinc coating.

3. Deck Profile:  [Type NR, narrow rib] [Type IR, intermediate rib] [Type WR, wide rib] [Type 3DR, deep rib] [Long span].

4. Profile Depth:  [As indicated].

5. Configuration:  [Solid] [Acoustically perforated].

6. Design Uncoated-Steel Thickness:  [As indicated] [0.0295 inch (0.75 mm)] [0.0358 inch (0.91 mm)] [0.0474 inch (1.20 mm)].

F. Miscellaneous Metal Framing:  ASTM C 645, cold-formed metallic-coated steel sheet, ASTM A 653/A 653M, G90 (Z275) hot-dip galvanized.

1. Hat-Shaped, Rigid Furring Channels: Thickness required to meet performance requirements; depth as indicated.

Specifier:  Select one of two panel clip types described below based upon project requirements.

G. Panel Clips:  Metal panel manufacturer's one-piece, aluminum clips of varied heights indicated on approved shop drawings with 0.6-inch- (15.2 mm-) thick polyamide thermal barrier pad, configured for concealment in panel joints and designed to enable anticipated metal panel thermal movement, meeting structural performance requirements.

1. Basis of Design:  Kalzip, ST Aluminum Clips.

H. Panel Clips:  Metal panel manufacturer's one-piece, steel reinforced, non-thermally-conductive polymer clips of varied heights indicated on approved shop drawings configured for concealment in panel joints and designed to enable anticipated metal panel thermal movement, meeting structural performance requirements.

1. Basis of Design:  Kalzip, Reinforced Polyamide E Clip.

Specifier:  Locate vapor retarder sheet in roof assembly based upon site-specific water vapor transmission analysis. Indicate location on drawings.

I. Air/Vapor Retarder Sheet:  Manufacturer's standard multi-layer reinforced virgin polyethylene sheet, compatible with adjacent materials, with recommended seam seal tape, and adhesive meeting project VOC limitations.

1. Basis of Design Product:  Kalzip, VCL.
2. Cross Section:  [3-layer sheet, minimum 0.010-inch- (0.25 mm-)] [5-layer, foil-encapsulated, minimum 0.014-inch- (0.35 mm-) ] thick.

3. Vapor Resistance:  Minimum 530 MNs/g.

Specifier:  Select one or more of the following four insulation types as required for project.

First selection below is standard; second paragraph (mineral wool) typically used where required due to fire performance characteristics. Other options are available. Consult Kalzip representative for recommendations for appropriate insulation material and thickness.
J. Blanket Insulation:  Unfaced, semi-rigid mineral-wool blanket insulation:  ASTM C 553, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 0 and 5, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics, in thickness indicated, and the following:

1. Basis of Design Product:  Kalzip MW.
2. Thermal Resistance:  R-value/inch at 75 deg. F: 4.0 hr x sq. ft. x deg. F/Btu (RSI value/25.4 mm at 24 deg. C:  0.71 m2 K/W).

3. Water Vapor Absorption:  Less than 0.03 percent per ASTM C 1104.

4. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [30] percent.

5. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde. CFC- and HCFC- free.

K. Blanket Insulation:  Unfaced, semi-rigid glass fiber blanket insulation:  ASTM C 665, Type I (blankets without membrane facing), Class A; consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics, in thickness indicated, and the following:
1. Basis of Design Product:  Kalzip GF.
2. Thermal Resistance:  R-value per inch at 75 deg. F: 4.0 hr x sq. ft. x deg. F/Btu (RSI value per 25.4 mm at 24 deg. C:  0.71 m2 K/W).

3. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [30] percent.

4. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde. CFC- and HCFC- free.

L. Blanket Insulation:  Faced metal building insulation: ASTM C 991, Type II, glass-fiber-blanket insulation; 0.5-lb/cu. ft. (8-kg/cu. m) density; 2-inch- (51-mm-) wide, continuous, vapor-tight edge tabs; with a flame-spread index of 25 or less.

M. Rigid Board Insulation:  Foil-Faced, Polyisocyanurate Board Insulation (PIR):  ASTM C 1289, Type I, Class 1 or Class 2, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.

N. Acoustical Board Insulation:  [Glass fiber] [Mineral fiber] board.
1. Core Thickness:  [3/4 inch (19 mm)] [1 inch (25 mm)] [1-1/2 inches (38 mm)] [2 inches (51 mm)].

2. Acoustical Performance:  
a. Sound Absorption: Sound absorption NRC of [0.60 to 0.70] [0.65 to 0.75] according to ASTM C 423 when installed in conjunction with [perforated metal liner panel] [acoustically-perforated structural deck].

b. Sound Transmission:  Refer to Performance Requirements article.
3. Thermal Resistance:  R-value/inch at 75 deg. F: 4.0 hr x sq. ft. x deg. F/Btu (RSI value/25.4 mm at 24 deg. C:  0.71 m2 K/W).

4. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than [30] percent.

5. Low Emitting:  Insulation tested according to ASTM D 5116 and shown to emit less than 0.05-ppm formaldehyde. CFC- and HCFC- free.

2.4 ROOF PANEL ASSEMBLY ACCESSORIES

A. General:  Provide complete weathertight fabricated roof panel assembly over structural metal deck specified elsewhere, including miscellaneous metal framing, air/vapor retarder sheet, and insulation, and incorporating trim, [copings,] [fasciae,] [gutters and downspouts,] and miscellaneous flashings and counterflashings. Provide required clips, fasteners, gaskets, closure strips, and sealants.
B. Flashing and Trim:  Match material, thickness, and finish of metal roof panels unless otherwise indicated.

C. Fasteners:  Self-tapping screws, bolts, nuts, and other acceptable fasteners recommended by roof panel manufacturer for specific application.  Where exposed fasteners cannot be avoided, provide Type 304 fasteners. Furnish fasteners with EPDM washers when in contact with sheet metal.
D. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.

1. For aluminum substrates, provide type and alloy as recommended by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated items.

E. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.

F. Pipe Flashing:  Manufacturer's standard accessories with welded bases.

G. Roof Curbs:  Fabricated from same material and finish as sheet metal roofing, minimum thickness matching the sheet metal roofing; with bottom of skirt profiled to match roof panel and seam profiles; with weatherproof top box and integral full-length cricket, configured for welded attachment to metal roof panels.

Specifier:  Retain and edit model paragraph language below if fabricated roof panel assembly will support applied PV array utilizing seam clips attached to metal roof panel seams.

H. Photovoltaic Array Seam Clips:  Corrosion-resistant clips engineered and furnished by fabricated roof panel assembly manufacturer, configured to attach to panel seams without penetrations and to support photovoltaic panel support system specified in another section.

2.5 FABRICATION

A. General:  Factory fabricate panels and accessories to profile indicated using manufacturer's standard methods resulting in products identical to products independently tested to meet performance requirements.
B. Metal Roof Panel Fabrication:  Fabricate work with lines and corners of exposed units true and accurate.  Form exposed faces flat and free of buckles, excessive waves, and avoidable tool marks, considering temper and reflectivity of metal.  Provide uniform, neat seams with minimum exposure of welds, and sealant.  Fold back sheet metal to form a hem on concealed side of exposed edges unless otherwise indicated on approved shop drawings.

1. Provide continuous full-length panels without transverse joints in layout indicated.
2. Fabrication Tolerances:  Fabricate metal roof panels to meet installed tolerances of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3. Expansion Provisions:  Fabricate metal roof panels to allow for expansion in running work sufficient to prevent leakage, damage, and deterioration of the Work.

4. Sealant Joints:  Where movable, non-expansion type joints are indicated or required to produce weathertight seams, form metal to provide for proper installation of sealant.

Specifier:  Retain paragraph below when metal roof panels will be site-rolled.
C. On-Site Fabrication:  Fabricate metal roof panels on-site using UL-certified, portable roll-forming equipment.  Fabricate according to equipment manufacturer's written instructions and to comply with details shown. Utilize roll-forming equipment configured to form panels accurately with single pass.
1. Curved Panels:  Form machine-curved panels based upon manufacturer's approved tolerances.
D. Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic action by painting contact surfaces with bituminous coating, by applying self-adhering sheet underlayment to each contact surface, or by other permanent separation as recommended by metal roof panel manufacturer.

E. Sheet Metal Accessories:  Fabricate flashings and trim to comply with approved shop drawings and manufacturer's written instructions.  Obtain field measurements for accurate fit before fabrication.

1. Form exposed sheet metal accessories without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.

2. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with butyl sealant. Weld joints where indicated. 

3. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate butyl sealant.

4. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of accessories exposed to view.

5. Fabricate cleats and attachment devices as required to meet performance requirements, consistent with manufacturer's written recommendations, but not less than thickness of metal being secured.

2.6 FINISHES

A. General: NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for preparing metal finishes.

B. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

Specifier:  Retain one of two paragraphs below for paint-finished or anodized metal roof panels and select exterior face sheet finish system.

D. Exterior Face Sheet Coil-Coated Finish System:  Prepare and pretreat exposed metal surfaces, and apply the following coating in compliance with coating manufacturer's written instructions:
1. Modified Silicone-Polyester Two-Coat System:  Minimum 0.2 mil primer with 0.7 mil color coat.

2. Fluoropolymer Two-Coat System:  0.2 mil primer with 0.8-mil 70 percent PVDF fluoropolymer color coat, AAMA 620[, meeting solar reflectance index requirements].

Specifier:  Three-coat system is required for metallic colors and certain exotic colors; otherwise, its use is not recommended.

3. Fluoropolymer Three-Coat System:  0.2 mil primer with 0.8 mil 70 percent PVDF fluoropolymer color coat, and a 0.5 mil 70 percent PVDF fluoropolymer clear coat,  AAMA  620[, meeting solar reflectance index requirements].

E. Exterior Face Sheet Anodized Finish:  Prepare and pretreat exposed metal surfaces, and apply the following coating at minimum thickness indicated:

1. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm.

2. Clear Anodic Finish:  AAMA 611, AA-M12C22A31, Class II, 0.010 mm.

3. Color Anodic Finish:  AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm.

4. Color Anodic Finish:  AAMA 611, AA-M12C22A32/A34, Class II, 0.010 mm.

Specifier:  Select interior face sheet paint finish from options below where interior sheet will be exposed.

F. Interior Face Sheet Coil-Coated Finish System:  

1. Silicone Polyester Two-Coat System:  0.2 mil primer with 0.7 mil color coat.

2. Fluoropolymer Two-Coat System:  0.2-mil primer with 0.7 mil 70 percent PVDF fluoropolymer color coat.

PART 3 -  EXECUTION

3.1 EXAMINATION
A. Examine assembly substrate with Installer present.  Inspect for erection tolerances and other conditions that would adversely affect installation of fabricated roof panel assemblies.
B. Inspect panel substrate that will support fabricated roof panel assemblies to determine if support components are installed as indicated on approved shop drawings and are within tolerances acceptable to fabricated roof panel manufacturer and installer.  Confirm presence of acceptable framing members at recommended spacing and elevation to match installation requirements.

C. Panel Support Tolerances:  Confirm that panel supports are within tolerances acceptable to fabricated roof panel assemblies manufacturer.

D. Penetrations:  Confirm roughing-in for components penetrating fabricated roof panel assemblies to verify locations coordinate with locations of metal panel seams.

E. Correct out-of-tolerance work and other deficient conditions prior to proceeding with fabricated roof panel assembly installation.

3.2 ASSEMBLY INSTALLATION

A. General:  Install fabricated roof panel assemblies in accordance with approved shop drawings and manufacturer's recommendations.  Install fabricated roof panel assemblies in orientation, sizes, and locations indicated.  Anchor panels and other components securely in place. Provide for thermal and structural movement.
B. Metal Liner Panel:  Secure metal liner panels to structural members using [welds] [mechanical  fasteners] of size and spacing indicated on approved shop drawings. Set panels perpendicular to supports with panel joints tight and aligned.
C. Structural Decking:  Fasten roof-deck panels to steel supporting members by arc spot welds of the surface diameter indicated, and as follows:

1. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals indicated.

2. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1‑1/2 inches (38 mm), with end joints supported as indicated.
D. Air/Vapor Retarder Sheet:  Install vapor retarder sheet continuously over assembly substrate and secure as recommended by metal roof panel manufacturer.  Seal sheet seams using recommended seam tape.  Seal vapor retarder sheet at fastener and component penetrations using recommended seam tape and mastics. Protect sheet from damage during subsequent construction.
1. Coordinate transition to adjacent air barrier at perimeter of fabricated roof panel assembly.

E. Miscellaneous Framing:  Install roof panel support members and anchorage in accordance with ASTM C 754, approved shop drawings, and metal roof panel manufacturer's written instructions.

Specifier:  Edit Thermal Insulation paragraph to correspond to insulation types required for project; coordinate with product selections in Part 2.
F. Thermal Insulation, General: Comply with insulation manufacturer's written instructions applicable to products and application indicated. 
1. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at any time to ice, rain, and snow. 
2. Coordinate installing roofing system components so insulation is not exposed to precipitation or left exposed at the end of the workday. 
3. Extend insulation in thickness indicated to cover entire roof. Install as roofing work proceeds. 

4. Provide sizes to fit applications indicated on approved shop drawings and selected from manufacturer's standard thicknesses, widths, and lengths. Joints between layers of insulation are to be staggered and shall have no gaps.  
5. Extend insulation in thickness indicated to cover entire roof. Install as roofing work proceeds. 

6. Provide sizes to fit applications indicated on approved shop drawings and selected from manufacturer's standard thicknesses, widths, and lengths. Joints between layers of insulation are to be staggered and shall have no gaps.  

G. Roof Insulation:  Comply with the following installation method:

1. Blanket Installation:  Extend blanket insulation in thickness indicated to continuously cover entire roof substrate without gaps.

a. Over-Framing Installation:  Extend insulation [and air/vapor retarder] over and perpendicular to top flange of secondary framing covering entire substrate without gaps.  Hold in place by metal roof panels fastened to clips. [Seal seams of air/vapor retarder using tape recommended by insulation manufacturer].
b. Over-Purlin Installation:  Extend insulation [and air/vapor retarder] over and perpendicular to top flange of secondary framing covering entire substrate without gaps.  Install filler insulation to fill space formed by metal roof panel clips.  Hold in place by panels fastened to clips. [Seal seams of air/vapor retarder using tape recommended by insulation manufacturer].
c. Over-Deck Installation:  Extend unfaced blanket insulation in thickness indicated to continuously cover entire roof substrate without gaps.

2. Board Roof Insulation:  Extend board insulation in thickness indicated to continuously cover entire roof substrate without gaps. Install filler insulation to fill space formed by metal roof panel clips.  Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.

3.3 METAL ROOF PANEL INSTALLATION

A. Panel Clips:  Attach clips to metal roof panel supports at locations indicated on approved shop drawings, using metal roof panel manufacturer's recommended self-tapping fasteners.

B. Thermal Movement.  Rigidly fasten metal roof panels to structure at single indicated location for each panel.  Allow remainder of panel to move freely to accommodate thermal expansion and contraction.  Predrill metal roof panels for fasteners.

1. Point of Fixity:  Fasten each metal roof panel along a single line of fixing located at locations indicated on Drawings.

2. Do not attach through-roof accessories or build to penetrating components in a manner that will inhibit thermal movement of metal roof panels.

C. Standing Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each joint location at spacing, and with fasteners recommended by manufacturer.
1. Field cutting of metal panels by torch is not permitted.

2. Install panels perpendicular to miscellaneous structural supports.

3. Locate and space fastenings in uniform vertical and horizontal alignment at spacing indicated.

4. Seamed Joint:  Crimp standing seams with manufacturer-approved, motorized seamer tool so that clip and metal roof panel are completely engaged.

5. Provide metal closures at assembly perimeter.

6. Flash and seal metal roof panels with weather closures at eaves, rakes, and perimeter of all openings.

7. Install flashing and sealants as metal roof panel work proceeds.

8. Install metal flashing to allow moisture to run over and off metal roof panels.

9. Do not use graphite pencils to mark metal surfaces.

D. Fasteners:  Use stainless-steel fasteners supplied by metal roof panel manufacturer for surfaces exposed to the exterior and aluminum or stainless steel fasteners for surfaces exposed to interior.
E. Anchor Clips:  Anchor metal roof panels and other components of the Work securely in place, using manufacturer's approved fasteners according to manufacturers' written instructions.

F. Welded Connections:  Cope components at connections to provide close fit. Weld in profile indicated on approved shop drawings.

1. Use materials and methods that minimize distortion and develop corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

G. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal roof panel assemblies.

1. Prepare joints and apply sealants per requirements of Section 07 92 00 "Joint Sealants."

H. Provide weatherproof escutcheons for pipe and conduit penetrating roof.

I. Dissimilar Materials:  Where elements of fabricated roof panel assemblies will come into contact with dissimilar materials, treat faces and edges in contact with dissimilar materials as recommended by manufacturer.

3.4 ACCESSORY INSTALLATION

A. General:  Install metal roof panel accessories with positive anchorage to building and weather tight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.

1. Install related flashings and sheet metal trim per requirements of Section 07 62 00 "Sheet Metal Flashing and Trim."

2. Install components required for a complete metal roof panel assembly, including trim, copings, flashings, sealants, gaskets, fillers, closure strips, and similar items.

3. Comply with performance requirements, approved shop drawings, and manufacturer's written installation instructions.  

4. Provide concealed fasteners except where noted on approved shop drawings.

5. Set units true to line and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather resistant.

6. Provide for thermal expansion of exposed flashing and trim.

B. Roof Curbs:  Install flashing around bases of curbs, hatches, and smoke vents where they meet metal roof panels. Weld to metal roof panels as recommended by metal panel manufacturer.

C. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels. Weld to metal roof panels as recommended by metal panel manufacturer.

3.5 ERECTION TOLERANCES

A. Installation Tolerances:  Align metal roof panel units within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.

3.6 FIELD QUALITY CONTROL

A. [Owner may retain] [Contractor shall retain] qualified testing agency to perform tests and inspection of roofing installation. 

1. Provide for equivalent of one full day of installation inspection for each [10,000 sq. ft. (900 sq. m)] of installed area. Submit written reports. Correct deficiencies noted in report.
B. Manufacturer's Field Service:  Engage a service representative authorized by metal wall panel manufacturer to inspect commencement, ongoing, and completed installation. Provide for equivalent of one full day of installation inspection for each [10,000 sq. ft. (900 sq. m)] of installed area. Submit written reports. Correct deficiencies noted in report.

3.7 CLEANING AND PROTECTION

A. Remove temporary protective films.  Clean and protect finished surfaces as recommended by metal roof panel manufacturer.
B. Replace damaged panels and accessories that cannot be repaired to the satisfaction of the Architect.

END OF SECTION
Kalzip, Inc.

FABRICATED ROOF PANEL ASSEMBLIES
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