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SHEET METAL ROOFING
GENERAL
SUMMARY
Section includes the following [custom-fabricated] [on-site, roll-formed] sheet metal roofing:
Adjust list below to suit Project.
Flat-seam metal roofing.
Standing-seam metal roofing.
Batten-seam metal roofing.
PERFORMANCE REQUIREMENTS
General:  Provide complete sheet metal roofing system, including, and not limited to, [custom-fabricated metal roof pans,] [on-site, roll-formed metal roof panels,] cleats, clips, anchors and fasteners, sheet metal flashing and drainage components related to sheet metal roofing, fascia panels, trim underlayment, and accessories as indicated and as required for a weathertight installation.
Retain one of first two paragraphs and associated subparagraph below.  First is for custom-fabricated sheet metal roofing; second is for on-site, roll-formed sheet metal roofing.
Wind-Uplift Resistance:  Provide custom-fabricated sheet metal roofing capable of resisting the following design negative uplift pressure.  Provide clips, fasteners, and clip spacings of type indicated and with capability to sustain, without failure, a load equal to [3] <Insert safety factor> times the design negative uplift pressure.
Design Negative Uplift Pressure:  <Insert value in lbf/ft²> [As indicated on Drawings].
Delete first paragraph below if UL Class 90 wind-uplift resistance for roll-formed sheet metal roofing is not required.  Verify that portable roll-forming equipment manufacturers retained in Part 2 are listed in UL's "Roofing Materials & Systems Directory."
Wind-Uplift Resistance:  Provide portable roll-forming equipment capable of producing sheet metal roofing assemblies that comply with UL 580 for Class 90 wind-uplift resistance.
Maintain UL certification of portable roll-forming equipment for duration of sheet metal roofing work.
Thermal Movements:  Provide sheet metal roofing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result of sheet metal roofing thermal movements.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
Temperature Change (Range):  120°F, ambient; 180°F, material surfaces.
Water Infiltration:  Provide sheet metal roofing that does not allow water infiltration to building interior, with metal flashing and connections of sheet metal roofing lapped to allow moisture to run over and off the material.
ACTION SUBMITTALS
Retain first paragraph below only for underlayment materials  and miscellaneous materials.
Product Data:  For each product indicated.  Include details of construction relative to materials, dimensions of individual components and profiles, and finishes.
Shop Drawings:  Show fabrication and installation layouts of sheet metal roofing, including plans, elevations, and keyed references to termination points.  Distinguish between shop work and field-assembled work.  Include the following:
Details for forming sheet metal roofing, including seams and dimensions.
Details for joining and securing sheet metal roofing, including layout of fasteners, clips, and other attachments.  Include pattern of seams.
Details of termination points and assemblies, including fixed points.
Details of expansion joints, including showing direction of expansion and contraction.
Details of roof penetrations.
Details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counterflashings.
Details of special conditions.
Details of connections to adjoining work.
Revise subparagraph and associated subparagraphs below to suit Project.  Delete requirement for large-scale details if manufacturer's product data are adequate.  Sheet metal roofing fabricators do not manufacture all types of accessories.
Details of the following accessory items, at a scale of not less than 1½ inches per 12 inches:
Flashing and trim.
Roof curbs.
Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below:
Delete first subparagraph below if sheet metal roofing is field painted or if appearance is of no visual importance or is well known.  If custom color is specified, Sample in first subparagraph may be nearly impossible to obtain.
Sheet Metal Roofing:  12 inches long by actual [pan] [panel] width, including finished seam.  Include fasteners, [cleats,] [clips,] [battens,] closures, and other attachments.
Trim and Closures:  12 inches long.  Include fasteners and other exposed accessories.
Accessories:  12-inch-long Samples for each type of accessory.
INFORMATIONAL SUBMITTALS
Retain first paragraph and subparagraphs below if Drawings do not include detailed roof plans or if Project involves unusual coordination requirements.
Coordination Drawings:  Roof plans drawn to scale and coordinating penetrations and roof-mounted items.  Show the following:
Edit subparagraphs below to suit Project.
Sheet metal roofing and attachments.
Purlins and rafters.
Roof-mounted items including roof hatches, equipment supports, pipe supports and penetrations, lighting fixtures, and items mounted on roof curbs.
Delete paragraph below if no on-site, roll-formed sheet metal roofing is required.
Roll-Forming Equipment Certificate:  Issued by UL for manufacturer's portable roll-forming equipment designed for producing sheet metal roofing.  Show expiration date no earlier than two months after scheduled end of sheet metal roofing.
Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.
Qualification Data:  For [Installer] [fabricator].
Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for sheet metal roofing portable roll-forming equipment.  Include reports for structural performance.
CLOSEOUT SUBMITTALS
Maintenance Data: For roofing sheet metals and accessories to include in maintenance manuals.
Warranties:  Special warranties specified in this Section.
QUALITY ASSURANCE
Installer Qualifications:  Fabricator of sheet metal roofing.
Custom-Fabricated Sheet Metal Roofing Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate sheet metal roofing similar to that required for this Project and whose products have a record of successful in-service performance.
Roll-Formed Sheet Metal Roofing Fabricator Qualifications:  An authorized representative of roll-formed sheet metal roofing manufacturer for fabrication and installation of units required for this Project.
Sheet Metal Roofing Standard:  Comply with the SMACNA "Architectural Sheet Metal Manual."  Conform to dimensions and profiles shown unless more stringent requirements are indicated.
Retain paragraph above or below, or both, if more than one sheet metal roofing material is used on Project.
Copper Roofing Standard:  Comply with the CDA "Copper in Architecture Handbook."  Conform to dimensions and profiles shown unless more stringent requirements are indicated.
Coordinate mockup requirements with University’s Representative for each Project..
Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and qualities of materials and execution.
Refer to Division 01 Section “Quality Control” for mockup description and requirements.
Approval of mockups is for other material and construction qualities specifically approved by University’s Representative in writing.
Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless such deviations are specifically approved by University’s Representative in writing.
Preliminary Roofing Conference:  Before starting roof [deck] [sheathing] [purlin and rafter] construction, conduct conference at Project site.  Comply with requirements for preinstallation conferences in Division 01 Section "Administrative Requirements."  Review methods and procedures related to roof [deck] [sheathing] [purlin and rafter] construction and sheet metal roofing including, and not limited to, the following:
Revise to include Project-specific requirements.  Insert additional requirements to suit Project.
Meet with University’s Representative, sheet metal roofing Installer[, manufacturer's representative for sheet metal roofing portable roll-forming equipment], [metal deck] [sheathing] [purlin and rafter] Installer, and installers whose work interfaces with or affects sheet metal roofing including installers of roof accessories and roof-mounted equipment.
Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
Review methods and procedures related to sheet metal roofing installation[, including portable roll-forming equipment manufacturer's written instructions].
Examine [metal deck] [sheathing] [purlin and rafter] conditions for compliance with requirements, including flatness and attachment to structural members.
Review structural loading limitations of [metal deck] [sheathing] [purlins and rafters] during and after roofing.
Review flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect sheet metal roofing.
Review governing regulations and requirements for insurance, certificates, and testing and inspecting if applicable.
Review temporary protection requirements for sheet metal roofing during and after installation.
Review roof observation and repair procedures after sheet metal roofing installation.
Preinstallation Conference:  Conduct conference at Project site.  Comply with requirements in Division 01 Section "Administrative Requirements."  Review methods and procedures related to sheet metal roofing including, and not limited to, the following:
Delete subparagraphs below not applicable to Project.  Insert additional requirements to suit Project.
Meet with University’s Representative, sheet metal roofing Installer[, manufacturer's representative for sheet metal roofing portable roll-forming equipment], [metal deck] [sheathing] [purlin and rafter] Installer, and installers whose work interfaces with or affects sheet metal roofing including installers of roof accessories and roof-mounted equipment.
Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
Review methods and procedures related to sheet metal roofing installation[, including portable roll-forming equipment manufacturer's written instructions].
Examine [metal deck] [sheathing] [purlin and rafter] conditions for compliance with requirements, including flatness and attachment to structural members.
Review structural loading limitations of [metal deck] [sheathing] [purlins and rafters] during and after roofing.
Review flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect sheet metal roofing.
Review governing regulations and requirements for insurance, certificates, and testing and inspecting if applicable.
Review temporary protection requirements for sheet metal roofing during and after installation.
Review roof observation and repair procedures after sheet metal roofing installation.
Document proceedings, including corrective measures and actions required, and furnish copy of record to each participant.
DELIVERY, STORAGE, AND HANDLING
For roll-formed sheet metal roofing, retain options for metal coils in this Article.
Deliver [metal coils,] [sheet metal roofing pans,] components, and other sheet metal roofing materials so as not to be damaged or deformed.  Package sheet metal roofing materials for protection during transportation and handling.
Unload, store, and erect sheet metal roofing materials in a manner to prevent bending, warping, twisting, and surface damage.
Stack materials on platforms or pallets, covered with suitable weathertight and ventilated covering.  Store [metal coils and] sheet metal roofing materials to ensure dryness.  Do not store [metal coils or] sheet metal roofing materials in contact with other materials that might cause staining, denting, or other surface damage.
Store [aluminum] [and] [copper] away from uncured concrete and masonry.
Protect strippable protective covering on sheet metal roofing from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal roofing installation.
COORDINATION
Coordinate installation of roof curbs, equipment supports, and roof penetrations, which are specified in Division 07 Section "Roof Accessories."
Coordinate sheet metal roofing with rain drainage work, flashing, trim, and construction of [metal decks,] [sheathing,] [purlins and rafters,] parapets, walls, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
WARRANTY
When warranties are required, verify with University’s Representative that special warranties stated in this Article are not less than remedies available to University under prevailing local laws.  Coordinate with Division 01 Section "Product Requirements."
Delete paragraph and subparagraphs below if sheet metal roofing is left unfinished.
Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied finishes within specified warranty period.
Fluoropolymer Finish:  Deterioration includes, and is not limited to, the following:
Color fading more than 5 Hunter units when tested in accordance with ASTM D2244.
Chalking in excess of a No. 8 rating when tested in accordance with ASTM D4214.
Cracking, checking, peeling, or failure of paint to adhere to bare metal.
Finish Warranty Period:  20 years from date of Substantial Completion.
SMACNA recommends warranty below for custom-fabricated sheet metal roofing.  If retaining, use or modify sample warranty form at end of this Section.  Alternatively, insert copy of local roofing contractor association's warranty form or use another form as advised by University's counsel.  Revise below to reflect scope of special Installer's warranty.
Special Installer's Warranty:  Roofing Installer's warranty, on warranty form at end of this Section, signed by Roofing Installer, in which Roofing Installer agrees to repair or replace components of custom-fabricated sheet metal roofing that fail in materials or workmanship within specified warranty period.
Failures include, and are not limited to, the following:
Structural failures.
Loose parts.
Wrinkling or buckling.
Failure to remain weathertight, including uncontrolled water leakage.
Deterioration of metals, metal finishes, and other materials beyond normal weathering, including nonuniformity of color or finish.
Galvanic action between sheet metal roofing and dissimilar materials.
Verify available warranties and insert number below.
Warranty Period:  [Two] <Insert number> years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
Products:  Subject to compliance with requirements, provide one of the products specified.
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Section  “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before use of an unnamed product or manufacturer.
ROOFING SHEET METALS
Finishes for roofing sheet metals in this Article are specified with materials below rather than in "Finishes, General" Article because "Finishes, General" Article is primarily for finishes applied after fabrication.  Coil-coated materials are already finished before they arrive at fabricator's facility or at the site for roll forming.
Insert concealed finish for roll-formed sheet metal roofing that is factory finished for interior surfaces.
Retain one or both of first two options in paragraph below, or delete both and retain third option.  Third option is only for roll-formed sheet metal roofing.  Revise type of sheet if spray coating after fabrication is allowed; coil coating is performed before fabrication.
Aluminum Sheet:  Coil-coated sheet, ASTM B209, [alclad alloy 3003, 3004, or 3105 for painted finishes] [and] [alloy 5005 for anodic finishes] [alloy as standard with manufacturer], with temper as required to suit forming operations and structural performance required.
Retain subparagraph and associated subparagraphs below for further restrictions on alloys and temper.
Alternative alloys include the following:
Alclad Alloy 3003:  H14, H16, H24, or H26 temper.
Alclad Alloy 3004:  H22, H24, H32, or H34 temper.
Alloy 3105:  H14 or H16 temper.
Alloy 5005:  H14, H16, H24, H26, H34, or H36 temper.
Second option in first subparagraph below may diminish oil-canning effect; coating thickness or warranty may be affected.  
Surface:  [Smooth, flat] [Embossed] finish.
Thickness:  [0.032 inch] [0.040 inch], unless otherwise indicated.
Retain first subparagraph below for batten-seam sheet metal roofing.
Batten Caps:  0.050 inch thick.
Exposed Finishes:  Apply the following coating, as specified or indicated on Drawings:
High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
Fluoropolymer Three-Coat System:  Manufacturer's standard three-coat, thermocured system consisting of specially formulated inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight, with a minimum total dry film thickness of 1.5 mil; complying with AAMA 2605.
Color:  As selected by University’s Representative from manufacturer's full range.
Copper Sheet:  ASTM B370, cold-rolled copper sheet, H00 temper, unless otherwise indicated.
Manufacturers:
Hussey Copper Ltd.
Outokumpu American Brass.
Revere Copper Products, Inc.
Or equal.
See manufacturers' literature for selecting thickness for applications indicated.
Weight:  [16 oz./ft²] [20 oz./ft²], unless otherwise indicated.
Retain subparagraph below for batten-seam sheet metal roofing.
Batten Caps:  20 oz./ft².
Stainless-Steel Sheet:  ASTM A666, Type 304, dead soft, fully annealed.
Retain one of first two subparagraphs below.  Second option in first subparagraph may diminish oil-canning effect.
Surface:  [Smooth, flat] [Embossed] finish.
Finish:  [2D (dull, cold rolled)] [2B (bright, reflective)] [3 (reflective, polished directional satin)] [4 (fine reflective, polished directional satin)].
Thickness:  [0.015 inch] [0.018 inch], unless otherwise indicated.
Retain subparagraph below for batten-seam sheet metal roofing.
Batten Caps:  0.018 inch thick.
Product below is replacement for terne-coated stainless-steel sheet.  Terne, a lead-tin alloy, is no longer manufactured.
Zinc-Tin Alloy-Coated Stainless-Steel Sheet:  ASTM A240/A 240M, Type 304, dead-soft, fully annealed stainless-steel sheet, coated on both sides with a zinc-tin alloy (50 percent zinc, 50 percent tin).
Product:  Subject to compliance with requirements, provide "TCS II" by Follansbee Steel.
Thickness and Weight:  0.015-inch-thick sheet weighing approximately 0.67 lb/ft² including coating, unless otherwise indicated.
Delete subparagraph above or below.  Follansbee Steel recommends 0.015-inch thickness for sheet metal roofing and 0.018-inch thickness for fasciae.
Thickness and Weight:  0.018-inch-thick sheet weighing approximately 0.77 lb/ft² including coating, unless otherwise indicated.
Sheet below is only available in 36-inch width.
Thickness and Weight:  0.024-inch-thick sheet weighing approximately 1.02 lb/ft² including coating, unless otherwise indicated.
Retain first subparagraph below with any of three subparagraphs above for batten-seam sheet metal roofing.
Batten Caps:  0.018-inch-thick sheet weighing approximately 0.77 lb/ft² including coating, unless otherwise indicated.
Coating Test:  Confirm coating weight and composition by the triple-spot test in accordance with ASTM A309.
Retain subparagraph below if manufacturer's nondestructive test for coating weight is acceptable in lieu of destructive test required by ASTM A309.
In lieu of spot tests to determine coating weight, manufacturer may submit nondestructive radiographic test results and certification showing that zinc-tin alloy-coating weight of sheets furnished for Project complies with requirements.
Lead Sheet:  ASTM B749, Type L51121, copper-bearing lead sheet.
Thickness:  0.0625 inch, and not less than 0.0937 inch for applications where burning (welding) is involved.
Zinc Sheet:  Electrolytic, 99 percent pure zinc alloyed with 1 percent titanium and copper.
 Manufacturers:
Rheinzink Canada Ltd.
VM ZINC North America - Sogem USA.
Or equal.
Finish:  [Bright rolled] [Preweathered].
Thickness:  [0.028 inch] [0.031 inch], unless otherwise indicated.
Retain below for batten-seam sheet metal roofing.
Batten Caps:  0.031 inch thick.
UNDERLAYMENT MATERIALS
Retain appropriate paragraphs and subparagraphs in this Article for sheet metal roofing applied directly over metal deck or solid sheathing.  SMACNA recommends No. 30 felt or self-adhering sheet underlayment.  The new zinc-tin alloy-coated stainless steel can be applied over any of the following underlayment materials.  The new zinc-tin alloy-coated steel and the original terne metal can only be installed over rosin-sized building paper, which should be used as a slip sheet over other types of underlayment.
Polyethylene Sheet:  6-mil-thick polyethylene sheet complying with ASTM D4397.
Felts:  ASTM D226, Type  II (No. 30), asphalt-saturated organic felts.
Self-adhering, polymer-modified underlayments in three paragraphs below are used to resist leaks from roof areas where ice dams form and other roof areas vulnerable to leakage.  Slopes receiving self-adhering sheet underlayments are typically limited to not less than 2:12 in accordance with manufacturers' published literature.
Self-Adhering, Granular-Faced Sheet:  ASTM D1970, 55 mils thick minimum, consisting of glass-fiber-mat reinforcing and SBS-modified asphalt, granule faced, with release- paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer.
 Products:
Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-Start "G."
CertainTeed Corporation; WinterGuard.
GAF Materials Corporation; Weather Watch.
Johns Manville International, Inc.; Roof Defender.
Owens Corning; WeatherLock G.
Or equal.
Retain paragraph and subparagraphs below if polyethylene-faced sheet is required.  Polyester-fabric-faced SBS-modified asphalt sheet, reinforced internally with polyester or glass-fiber mats, is also produced that may comply with ASTM D1970.  Products include "Rainproof II" and "Rainproof-40" by Protecto Wrap and "Ice and Water Gard" by Royston Laboratories.
Self-Adhering, Polyethylene-Faced Sheet: ASTM D1970, 40 mils thick minimum, consisting of slip-resisting polyethylene-film reinforcing and top surface laminated to SBS-modified asphalt adhesive, with release-paper backing; cold applied.
Coordinate subparagraph and associated subparagraphs below with Part 2 "Manufacturers" Article if multiple products are specified.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.
Products:
Carlisle Coatings & Waterproofing, Div. of Carlisle Companies Inc.; Dri-Start "A."
Grace, W. R. & Co.; Grace Ice and Water Shield.
Johns Manville International, Inc.; Roof Defender.
Owens Corning; WeatherLock.
Polyguard Products, Inc.; Polyguard Deck Guard.
Protecto Wrap Company; Rainproof TM.
Or equal.
Sheet below is used to separate sheet metal roofing from underlayment.
Slip Sheet:  Building paper, minimum 5 lb/100 square feet, and rosin sized.
MISCELLANEOUS MATERIALS
General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for a complete roofing system and as recommended by fabricator for sheet metal roofing.
Fasteners:  Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.
Nails for Copper Roofing:  Copper or hardware bronze, 0.109 inch minimum and not less than 7/8 inch long, barbed with large head.
Exposed Fasteners:  Heads matching color of sheet metal roofing by means of plastic caps or factory-applied coating.
Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws with hex washer head.
Blind Fasteners:  High-strength aluminum or stainless-steel rivets.
Solder for Copper:  ASTM B32, Grade Sn50, 50 percent tin and 50 percent lead.
Solder for Lead-Coated Copper:  ASTM B32, Grade Sn60, 60 percent tin, and 40 percent lead.
Solder for Stainless Steel:  ASTM B32, Grade Sn60, with an acid flux of type recommended by stainless-steel sheet manufacturer.
Solder for Zinc-Tin Alloy-Coated Stainless Steel:  ASTM B32, 100 percent tin.
Solder for Lead:  ASTM B32, Grade Sn50, 50 percent tin and 50 percent lead.
Solder for Zinc:  ASTM B32, 60 percent lead and 40 percent tin with low antimony, as recommended by manufacturer.
Before retaining first paragraph below and designing a burned-joint (welded) lead-sheet system, confirm availability of lead burners to perform work at the site.
Burning Rod for Lead:  Same composition as lead sheet.
Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape.
Revise paragraph below if a sealant of a specific base polymer, type, grade, class, and use is required.
Elastomeric Joint Sealant:  ASTM C920, of base polymer, type, grade, class, and use classifications required to produce joints in sheet metal roofing that will remain weathertight and as recommended by roll-formed sheet metal roofing manufacturer for installation indicated.
Delete first paragraph below if no expansion joints.
Expansion-Joint Sealant:  For hooked-type expansion joints, which must be free to move, provide nonsetting, nonhardening, nonmigrating, heavy-bodied polyisobutylene sealant.
Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
ACCESSORIES
Delete accessories not required.  Coordinate accessories retained with those specified in Division 07 Section "Sheet Metal Flashing and Trim."
Revise first paragraph and subparagraphs below with specific requirements if necessary.
Sheet Metal Roofing Accessories:  Provide components required for a complete sheet metal roofing assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish of sheet metal roofing, unless otherwise indicated.
Closures:  Provide closures at eaves and ridges, fabricated of same metal as sheet metal roofing.
Retain subparagraph below with standing-seam or batten-seam, roll-formed sheet metal roofing.
Clips:  Minimum 0.0625-inch-thick, stainless-steel panel clips designed to withstand negative-load requirements.
Retain first subparagraph and associated subparagraphs below with custom-fabricated sheet metal roofing.
Cleats:  Mechanically seamed cleats formed from the following material:
Copper Roofing:  16-oz./ft² thick copper sheet.
Aluminum Roofing:  0.0250-inch-thick, stainless-steel or nylon-coated aluminum sheet.
Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material recommended by manufacturer.
Closures:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam, or closed-cell laminated polyethylene; minimum 1-inch-thick, flexible closure strips; cut or premolded to match sheet metal roofing profile.  Provide closure strips where indicated or necessary to ensure weathertight construction.
Flashing and Trim:  Formed from 0.0179-inch-thick, zinc-coated (galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  Provide flashing and trim as required to seal against weather and to provide finished appearance.  Locations include, and are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with same finish system as adjacent sheet metal roofing.
If required, insert special requirements for ridge closures, corner units, copings, fasciae, and fillers.
Gutters:  Formed from 0.0179-inch-thick, zinc-coated (galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating.  Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required.  Fabricate in minimum 96-inch-long sections, sized in accordance with SMACNA's "Architectural Sheet Metal Manual."  Furnish gutter supports spaced 36 inches, on center, fabricated from same metal as gutters.  Provide bronze, copper, or aluminum wire ball strainers at outlets.  Finish gutters to match [sheet metal roofing] [roof fascia and rake trim].
Downspouts:  Formed from 0.0179-inch-thick, zinc-coated (galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; in 10-foot-long sections, complete with formed elbows and offsets.  Finish downspouts to match sheet metal roofing.
Roof Curbs:  Fabricated from 0.0478-inch-thick, zinc-coated (galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; with welded top box and bottom skirt, and integral full-length cricket.  Fabricate curb subframing of minimum 0.0598-inch-thick, angle-, C-, or Z-shaped steel sheet.  Fabricate curb and subframing to withstand indicated loads, of size and height indicated.  Finish roof curbs to match sheet metal roofing.
Retain subparagraph below if required.
Insulate roof curb with 1-inch-thick, rigid insulation.
Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.
EQUIPMENT
Portable Roll-Forming Equipment:  Manufacturer's standard UL-certified equipment capable of forming sheet metal roofing in profiles indicated.
 Manufacturers:
Berridge Manufacturing Company.
Fabral, Inc.
Flexospan Steel Buildings, Inc.
Metal-Fab Manufacturing, LLC.
Morin Corporation; a Metecno Group Company.
Or equal.
FABRICATION
General:  Custom fabricate sheet metal roofing to comply with details shown and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions (pan width and seam height), geometry, metal thickness, and other characteristics of installation indicated.  Fabricate sheet metal roofing and accessories at the shop to greatest extent possible.
Flat-Seam Roofing:  Form flat-seam pans from metal sheets 20 by 28 inches with 1/2-inch notched and folded edges.
Standing-Seam Roofing:  Form standing-seam pans with finished seam height as indicated.
Batten-Seam Roofing:  Form batten-seam pans with sides turned up as indicated with ½-inch flange turned toward center of pan.
Retain paragraph and subparagraphs above or paragraph below.  Above is for custom-fabricated sheet metal roofing; below is for on-site, roll-formed sheet metal roofing.
General:  Fabricate roll-formed sheet metal roofing panels to comply with details shown and roll-formed sheet metal roofing manufacturer's written instructions.
If needed, insert fabrication tolerances from MCA's "Guide Specification for Residential Metal Roofing."
Fabricate sheet metal roofing to allow for expansion in running work sufficient to prevent leakage, damage, and deterioration of the Work.  Form exposed sheet metal work to fit substrates without excessive oil canning, buckling, and tool marks, true to line and levels indicated, and with exposed edges folded back to form hems.
Lay out sheet metal roofing so cross seams, when required, are made in direction of flow with higher pans overlapping lower pans.  Stagger cross seams.
Fold and cleat eaves and transverse seams in the shop.
Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral flashings, and other components of metal roofing to profiles, patterns, and drainage arrangements shown and as required for leakproof construction.
Expansion Provisions:  Where lapped or bayonet-type expansion provisions in the Work cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with sealant (concealed within joints).
Sealant Joints:  Where movable, nonexpansion-type joints are indicated or required to produce weathertight seams, form metal to provide for proper installation of elastomeric sealant, in compliance with SMACNA standards.
Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by manufacturers of dissimilar metals or by fabricator.
Insert specific list of metals to be separated and protected for work as detailed.
Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Obtain field measurements for accurate fit before shop fabrication.
Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool marks and that are true to line and levels indicated, with exposed edges folded back to form hems.
Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with epoxy seam sealer.  Rivet joints for additional strength.
Seams for Other Than Aluminum:  Fabricate nonmoving seams in accessories with flat-lock seams.  Tin edges to be seamed, form seams, and solder.
Sealed Joints:  Form nonexpansion and movable joints in metal to accommodate elastomeric sealant to comply with SMACNA standards.
Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces of accessories exposed to view.
Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
Size:  As recommended by SMACNA's "Architectural Sheet Metal Manual" for application and not less than thickness of metal being secured.
FINISHES, GENERAL
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
Aluminum Sheet Finishes:  Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
Copper Sheet Finishes:
Exposed Finish:  Mill.
Delete subparagraph above or subparagraph and associated subparagraphs below.
Exposed Finishes:  Finish designations prefixed by CDA comply with the system established by the Copper Development Association for designating copper-alloy finish systems.
Brushed Satin:  CDA M32-06x (Mechanical Finish:  directionally textured, medium satin; Coating:  clear organic, air drying, as specified below):
Mirror Polished:  CDA M22-06x (Mechanical Finish:  buffed, specular; Coating:  clear organic, air drying, as specified below):
Retain subparagraph and associated subparagraph below with either finish selected above.
Clear, Organic Coating:  Clear, air-drying, acrylic lacquer specially developed for coating copper-alloy products, applied by air spray in two coats in accordance with manufacturer's written instructions, with interim drying, to a total thickness of 1 mil.
Product:  Subject to compliance with requirements, provide "Incralac" developed by International Copper Research Corporation.
Stainless-Steel Sheet Finishes:  Remove tool and die marks and stretch lines or blend into finish.
Delete first subparagraph below if no directionally textured finishes are retained.
Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross scratches.  Run grain with long dimension of each piece.
When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave surfaces chemically clean.
Zinc-Tin Alloy-Coated Steel Sheet Finishes:  Zinc-tin alloy-coated steel manufacturer's standard [modified linseed oil paint in an aliphatic solvent] [waterborne acrylic emulsion paint] primer and finish coat.
EXECUTION
EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, sheet metal roofing supports, and other conditions affecting performance of work.
Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, and other structural panel support members and anchorages have been installed.
Retain subparagraph above or first subparagraph below.  Retain both if both conditions occur on Project.
Examine solid roof sheathing to verify that sheathing joints are supported by framing or blocking and that installation is within flatness tolerances.
Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and completely anchored, and that provision has been made for [roof drains,] [scuppers,] flashings, and penetrations through sheet metal roofing.
For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
Examine roughing-in for components and systems penetrating sheet metal roofing to verify actual locations of penetrations relative to seam locations of sheet metal roofing before sheet metal roofing installation.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Lay out and [nail wood battens to wood sheathing] [screw wood battens to wood sheathing] [screw wood battens to metal deck] before installation of sheet metal roofing.  Space fasteners as required to resist design uplift, and not more than 18 inches, on center.
Install flashings and other sheet metal to comply with requirements specified in Division 07 Section "Sheet Metal Flashing and Trim."
Install fasciae and copings to comply with requirements specified in Division 07 Section "[Sheet Metal Flashing and Trim] [Roof Specialties]."
Zinc-Tin Alloy-Coated Steel Roofing:  Before installation, paint underside of zinc-tin alloy-coated steel as follows.  Comply with manufacturer's written instructions.
Roofing with Slopes 3:12 and Steeper:  Prime with zinc-tin alloy-coated steel primer, applied at a dry film thickness of not less than 2.5 mils, or with mill-applied shop coat.
Roofing with Slopes Less Than 3:12:  Prime with zinc-tin alloy-coated steel primer, applied at a dry film thickness of not less than 2.5 mils.
UNDERLAYMENT INSTALLATION
Retain this Article for sheet metal roofing applied over solid roof sheathing.
Polyethylene Sheet Underlayment:  Install polyethylene sheet on roof sheathing under sheet metal roofing.  Use adhesive for anchorage to minimize use of mechanical fasteners under sheet metal roofing.  Apply at locations indicated on Drawings, in shingle fashion to shed water, with lapped and taped joints of not less than 2 inches.
Felt Underlayment:  Install felt underlayment and building-paper slip sheet on roof sheathing under sheet metal roofing.  Use adhesive for temporary anchorage, where possible, to minimize use of mechanical fasteners under sheet metal roofing.  Apply at locations indicated [below] [on Drawings], in shingle fashion to shed water, with lapped joints of not less than 2 inches.
Retain one of two subparagraphs below or delete if indicated on Drawings.
Apply from eave to ridge.
Apply on roof not covered by self-adhering sheet underlayment.  Lap edges of self-adhering sheet underlayment not less than 3 inches, in shingle fashion to shed water.
Self-Adhering Sheet Underlayment:  Install self-adhering sheet underlayment, wrinkle free, on roof sheathing under sheet metal roofing.  Apply primer if required by underlayment manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation; use primer instead of nails for installing underlayment at low temperatures.  Apply [over entire roof] [at locations indicated below] [at locations indicated on Drawings], in shingle fashion to shed water, with end laps of not less than 6 inches staggered 24 inches between courses.  Overlap side edges not less than 3½ inches.[ Extend underlayment into gutter trough.] Roll laps with roller.  Cover underlayment within 14 days.
Adjust list below to suit Project or delete if indicated on Drawings.  If inserting dimensions, note that many self-adhering sheet underlayments are manufactured in 36-inch- wide rolls.
Roof perimeter for a distance up from eaves of [24 inches] [36 inches] <Insert dimension> beyond interior wall line.
Valleys, from lowest point to highest point, for a distance on each side of [18 inches] <Insert dimension>.  Overlap ends of sheets not less than 6 inches.
Rake edges for a distance of [18 inches] <Insert dimension>.
Hips and ridges for a distance on each side of [12 inches] <Insert dimension>.
Roof to wall intersections for a distance from wall of [18 inches] <Insert dimension>.
Around dormers, chimneys, skylights, and other penetrating elements for a distance from element of [18 inches] <Insert dimension>.
Install flashings to cover underlayment to comply with requirements specified in Division 07 Section "Sheet Metal Flashing and Trim."
Apply slip sheet over underlayment before installing sheet metal roofing.
INSTALLATION, GENERAL
General:  Install sheet metal roofing perpendicular to purlins or supports.  Anchor sheet metal roofing and other components of the Work securely in place, with provisions for thermal and structural movement.  Install fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for a complete roofing system and as recommended by fabricator for sheet metal roofing.
Field cutting of sheet metal roofing by torch is not permitted.
Rigidly fasten eave end of sheet metal roofing and allow ridge end free movement due to thermal expansion and contraction.  Predrill roofing.
Provide metal closures at [peaks] [rake edges] [rake walls] [and] each side of ridge[ and hip] caps.
Flash and seal sheet metal roofing with weather closures at eaves, rakes, and at perimeter of all openings.  Fasten with self-tapping screws.
Locate and space fastenings in uniform vertical and horizontal alignment.
Install ridge[ and hip] caps as sheet metal roofing work proceeds.
Locate roofing splices over, and not attached to, structural supports.  Stagger roofing splices and end laps to avoid a four-panel lap splice condition.
Lap metal flashing over sheet metal roofing to allow moisture to run over and off the material.
Fasteners:  Use fasteners of sizes that will not penetrate completely through substrate.
Aluminum Roofing:  Use aluminum or stainless-steel fasteners.
Copper Roofing:  Use copper or stainless-steel fasteners.
Stainless-Steel Roofing:  Use stainless-steel fasteners.
Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by fabricator of sheet metal roofing or manufacturers of dissimilar metals.
Coat back side of [uncoated aluminum] [stainless-steel] [and] [lead] sheet metal roofing with bituminous coating where roofing will contact wood, ferrous metal, or cementitious construction.
Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight installation.
Fascia:  Align bottom of sheet metal roofing and fasten with blind rivets, bolts, or self-tapping screws.  Flash and seal sheet metal roofing with weather closures where fasciae meet soffits, along lower panel edges, and at perimeter of all openings.
CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION
Fabricate and install 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 solder, welds, and sealant.  Fold back sheet metal to form a hem on concealed side of exposed edges, unless otherwise indicated.
Install cleats to hold sheet metal panels in position.  Attach each cleat with two fasteners to prevent rotation.
Nail cleats not more than 12 inches, on center.  Bend tabs over nails.
Seal joints as shown and as required for leakproof construction.  Provide low-slope transverse seams using cleats where backup of moisture may occur.
Where sealant-filled joints are used, embed hooked flanges of joint members not less than 1 inch into sealant.  Form joints to completely conceal sealant.  When ambient temperature at time of installation is moderate, between 40 and 70°F, set joint members for 50 percent movement either way.  Adjust setting proportionately for installation at higher ambient temperatures.  Do not install sealant-type joints at temperatures below 40°F.
Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."
Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pretin edges of sheets to be soldered to a width of 1½ inches, except where pretinned surface would show in finished Work.
Delete metals in first two subparagraphs below that are not specified in Part 2.
Pretinning is not required for [lead-coated copper] [zinc-tin alloy-coated stainless steel] [and] [lead].
Do not use torches for soldering.  Heat surfaces to receive solder and flow solder into joint.  Fill joint completely.  Completely remove flux and spatter from exposed surfaces.
Provide expansion cleats in roof panels that exceed 30 feet in length.
Stainless-Steel Roofing:  Tin edges of uncoated sheets to be soldered to a width of 1½ inches, using solder recommended for stainless steel and acid flux.  Promptly remove every trace of acid flux residue from metal after tinning.  Comply with manufacturer's recommended methods for cleaning and neutralization.
Copper Roofing:  Tin uncoated copper surfaces at edges of sheets to be soldered to a width of 1½ inches, using solder recommended for copper work.
Where surfaces to be soldered are lead coated, do not tin edges, and wire brush lead coating before soldering.
Aluminum Roofing:  Rivet joints in uncoated aluminum where necessary for strength.
Zinc-Tin Alloy-Coated Steel Roofing:  Paint exposed surfaces of zinc-tin alloy-coated steel with one coat of zinc-tin alloy-coated steel primer and one coat of zinc-tin alloy-coated steel finish coat as soon as possible after installation, each coat applied at a dry film thickness of not less than 2.5 mils.  Comply with manufacturer's written instructions.
Flat-Seam Roofing:  Attach flat-seam metal pans to substrate with cleats, starting at eave and working upward toward ridge.  After pans are in place, mallet seams and [solder] [apply sealant].
Attach metal base flashing with cleats spaced not more than 24 inches on center.  Lock and solder pans to base flashing.
Attach edge flashing to face of roof edge with continuous cleat nailed at 12 inches, on center, and attach to roof substrate with cleats.  Lock pans to edge flashing and [solder] [apply sealant].
Standing-Seam Roofing:  Attach standing-seam metal pans to substrate with cleats, double-nailed at 12 inches, on center.  Install pans reaching from eave to ridge before moving to adjacent pans.  Lock each pan to pan below with transverse seam.  Before pans are locked, apply continuous bead of sealant to top flange of lower pan.  Crimp standing seams by folding over twice so cleat and pan edges are completely engaged.
Loose-lock pans at eave edges to continuous cleats and flanges on back edges of gutters.
[Leave seams upright] [Fold over seams] after crimping at ridges and hips.
Batten-Seam Roofing:  Attach batten-seam metal pans to substrate with cleats, starting at eave and working upward toward ridge.  Hold cleats in place with wood battens and fold edges of cleats over to hold pans.  Hook each pan to pan below with transverse seam.  After pans are in place and before batten cap is installed, apply continuous bead of sealant to top flange of each pan.  Install batten cap covering wood batten and pan edges and fold batten cap and pan together.
Delete first subparagraph below if wood battens are tapered inward toward roof substrate to provide expansion capability.
Splay upturned edges of pans away from base of wood battens to provide expansion capability.
Close batten ends with metal closure.  Fold together with pan edges and end of batten cap.
Horizontal-Seam (Bermuda-Type) Roofing:  Attach horizontal-seam metal pans to substrate with cleats by starting at eave and working upward toward ridge.  Attach cleats to wood battens, spaced at 8 inches, on center.  Lock lower edge of each pan to upper edge of pan below, folding seam over to engage cleat and pan edges.  After first fold, mallet seams against batten leaving joint slightly angled to form drip.
Hook pan at eave edge to continuous cleat.
Join ridges and hips with a standing seam and [leave seams upright] [fold over seams] after crimping.
ON-SITE, ROLL-FORMED SHEET METAL ROOFING INSTALLATION
General:  Install on-site, roll-formed sheet metal roofing to comply with sheet metal roofing manufacturer's written instructions for UL wind-uplift class indicated.  Provide sheet metal roofing of full length from eave to ridge unless otherwise restricted by shipping limitations.
Standing-Seam Sheet Metal Roofing:  Fasten sheet metal roofing to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended by manufacturer.
Install clips to supports with self-tapping fasteners.
Install pressure plates at locations indicated in manufacturer's written installation instructions.
Before panels are joined, apply continuous bead of sealant to top flange of lower panel.
Snap Joint:  Nest standing seams and fasten together by interlocking and completely engaging field-applied sealant.
Retain subparagraph above or below; coordinate with products selected in Part 2.
Seamed Joint:  Crimp standing seams with manufacturer-approved motorized seamer tool so cleat, sheet metal roofing, and field-applied sealant are completely engaged.
Batten-Seam Sheet Metal Roofing:  Fasten sheet metal roofing to supports with concealed clips at each batten-seam joint at location, spacing, and with fasteners recommended by manufacturer.
Install clips to supports with self-drilling fasteners.
After panels are in place and before batten cap is installed, apply continuous bead of sealant to top flange of each panel.
Apply battens to sheet metal roofing seams, fully engaged to provide weathertight joints.
ACCESSORY INSTALLATION
Revise first paragraph and subparagraph below to suit Project.  Delete items not required.
General:  Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.
Install components required for a complete sheet metal roofing assembly including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
Install exposed flashing and trim that is without excessive oil canning, buckling, and tool marks and that is true to line and levels indicated, with exposed edges folded back to form hems.  Install sheet metal flashing and trim to fit substrates and to result in waterproof and weather-resistant performance.
Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would not be sufficiently weather resistant and waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed within joints).
Gutters:  Join sections with riveted and soldered or lapped and sealed joints.  Attach gutters to eave with gutter hangers spaced not more than 4 feet, on center, using manufacturer's standard fasteners.  Provide end closures and seal watertight with sealant.  Provide for thermal expansion.
Downspouts:  Join sections with 1½-inch telescoping joints.  Provide fasteners designed to hold downspouts securely 1 inch away from walls; locate fasteners at top and bottom and at approximately 60 inches, on center, in between.
Retain one of two subparagraphs below.
Provide elbows at base of downspout to direct water away from building.
Tie downspouts to underground drainage system indicated.
Roof Curbs:  Install curbs at locations indicated on Drawings.  Install flashing around bases where they meet sheet metal roofing.
Pipe Flashing:  Form flashing around pipe penetration and sheet metal roofing.  Fasten and seal to sheet metal roofing as recommended by manufacturer.
ERECTION TOLERANCES
Generally retain paragraph below only for sophisticated or highly finished sheet metal roofing assemblies.
Installation Tolerances:  Shim and align sheet metal roofing within installed tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.
If needed, insert installation tolerances from MCA's "Guide Specification for Residential Metal Roofing."
CLEANING AND PROTECTION
First paragraph below is not applicable to stainless steel and painted or coated steel and aluminum.
Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
Clean and neutralize flux materials.  Clean off excess solder and sealants.
Remove temporary protective coverings and strippable films, if any, as sheet metal roofing is installed.  On completion of sheet metal roofing installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a clean condition during construction.
Replace panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.
END OF SECTION
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