This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”) involving patch and repair of existing roofing.  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 076200 – SHEET METAL FLASHING AND TRIM
PART 1 -  GENERAL

1.1 DESCRIPTION
A. This section describes complete systems using proven details to exclude water from the building at copings, base flashings, parapet wall liners and other locations commonly closed by sheet metal.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 070152, Modified Bituminous Sheet Roofing System Modifications

B. Section 070153, Ballasted Elastic Sheet Roofing System Modifications
1.3 REFERENCES
A. FM:  FM Global
1. Factory Mutual Approval Guide

2. FMG Property Loss Prevention Data Sheets 1-28 – Wind Design

3. FMG Property Loss Prevention Data Sheets 1-29 – Roof Deck Securement and Above Deck Roof Components

4. FM Data Sheet 1-49: Perimeter Flashing
5. FM Class 1 Insulated Steel Deck Roofs
B. NAAMM:  National Association of Architectural Metal Manufacturers

1. Metal Finishes Handbook; Metal Finishes Manual for Architectural and Metal Products

C. NRCA:  National Roofing Contractors Association

1. NRCA Roofing Manual, Membrane Roof Systems

D. SMACNA:  Sheet Metal and Air Conditioning Contractors’ National Association, Inc.

1. SMACNA Architectural Sheet Metal Manual
1.4 COORDINATION

A. Coordinate installation of sheet metal flashing and trim with interfacing and adjoining construction to provide a leak-proof, secure, and noncorrosive installation.

1.5 SUBMITTALS

A. Submit the following.

1. Product Data:  Submit metal manufacturer’s specifications, installa​tion instructions and general recommendations for flashing and trim applications, with complete list of materials proposed for use.

2. Shop Drawings:

a. Show the manner of forming, jointing and securing the metal to form flashings and trim.  Show waterproof connections to adjoining work and at obstructions and penetrations.  Identify adjoining materials.

b. Clearly identify design modifications recommended under System Description article below.

1.6 QUALITY ASSURANCE

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this work and whose products have a record of successful in-service performance.

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's “Architectural Sheet Metal Manual.”  Conform to dimensions and profiles shown unless more stringent requirements are indicated.

1.7 SYSTEM DESCRIPTION

A. Allow for field adjustments for proper anchoring or joining to other items.

B. The requirements shown by the details are intended to establish basic dimensions, profiles and sightlines.  Within these limitations, the Contractor will be responsible for the design of the sheet metal flashing and trim assemblies and may make whatever modifications of and additions to the details as may be required to prevent water and air penetration.  Maintain the visual design concept as shown, including member sizes, profiles and alignment of components.

C. Conform to criteria described in FM data sheets 1-49.

1.8 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction.  Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.

B. Fabricate and install all stainless steel flashings capable of resisting the following forces according to recommendations in FMG Loss Prevention Data Sheet 1-49:

1. Wind Zone 2:  For velocity pressures of 31 to 45 lbf/sq. ft.:  90-lbf/sq. ft. perimeter uplift force, 120-lbf/sq. ft. corner uplift force, and 45-lbf/sq. ft. outward force.

C. Thermal Movements:  Provide sheet metal flashing and trim that allow 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 and trim thermal movements.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

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

D. Water Infiltration:  Provide sheet metal flashing and trim that do not allow water infiltration to building interior.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Do not store materials on the roof which have the potential to become foreign object debris.

B. Obtain approval from the Port prior to storing materials on the roof overnight or storing them within rooftop mechanical penthouses.

C. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage.  Store sheet metal flashing and trim materials away from uncured concrete and masonry.

D. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to the extent necessary for the period of sheet metal flashing and trim installation.

E. Deliver sheet metal flashing materials and fabrications undamaged.  Protect sheet metal flashing and trim materials and fabrications during transportation and handling.

F. Unload, store, and install sheet metal flashing materials and fabrications in a manner to prevent bending, warping, twisting, and surface damage.

G. Stack materials on platforms or pallets, covered with suitable weathertight and ventilated covering. 

1.10 PROJECT CONDITIONS

A. Scheduling:  Promptly cover exposed edges of completed roofing.

1.11 WARRANTIES

A. Contractor’s Quality of Work Warranty:  Warrant that all sheet metal flashings are installed in accordance with the contract documents and will be free from defective quality of the work and or remain watertight and weatherproof with normal usage for a period of two years following Final Acceptance.

PART 2 -  PRODUCTS

2.1 MATERIALS

Retain the following paragraph for more uniform weathered appearance.
A. Stainless Steel:   ASTM A167, Grade 2D, Type 304, soft temper, smooth finish No. 2B bright; cold rolled finish. Minimum 0.025-inch thick (24 gauge).
B. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A653M, G90 coating designation; structural quality.  Minimum 22 gauge.

Zinc-tin alloy-coated stainless steel can be applied over any of the following underlayment materials.
C. Self-Adhered Underlayment:  High temperature, minimum 30-mil- (.76-mm-) thick, SBS or butyl-based rubberized sheet; maximum permanence rating of 0.05 perm, self-adhering sheet with thermoplastic film on exterior face and release-paper backing.

1. Henry Blueskin PE 200 HT.

2. Grace Ultra.

3. Carlisle WIP 300 HT.

4. Or pre-bid approved equal.

2.2 MISCELLANEOUS MATERIALS

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation.

B. Fasteners:  Wood screws, flat head screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.

Edit list as appropriate for the work.

1. Fasteners:  Series 300 Stainless Steel with EPDM washers.

2. Concealed Fasteners:  Series 300 Stainless Steel, with pan heads and EPDM washers.

3. Rivets:  Stainless Steel with stainless steel mandrel.  

C. Stainless Steel Clamping Bands; sizes as dictated by conditions, screw type tightening system.

D. Solder for Stainless Steel:  ASTM B32, Grade Sn60, with acid flux of type recommended by stainless-steel sheet manufacturer.

Edit if sealant of specific type, grade, class, and use is required.
E. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.

Delete paragraph below if no movement joints.
F. Butyl Sealant:  ASTM C1311, single-component, solvent-release butyl rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type expansion joints with limited movement.

G. Lead Sheet:  4 lbs. desilverized lead sheet.

H. Plastic Cement:  ASTM D4856, asbestos free, of consistency required for application.

I. Splice Materials:  

1. Wash:  Solvent based effacing solution, manufactured for the purpose of cleaning EPDM membrane surfaces prior to performing seaming activities, as manufactured and/or recommended by roof membrane materials manufacturer.

2. Primer:  Synthetic polymer based, black adhesive, as recommended and approved by roof membrane materials manufacturer.

3. Adhesive:  Synthetic polymer based, black adhesive, as recommended and approved by roof membrane materials manufacturer.

4. Tape:  Cured EPDM based butyl adhesive tape, 30 mils minimum thickness, as approved by roof membrane materials manufacturer.

2.3 FABRICATION

A. Custom fabricate sheet metal flashing 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.  Shop fabricate items where practicable.  Obtain field measurements for accurate fit before commencing shop fabrication.

B. Fabricate sheet metal flashing and trim without excessive oil canning, buckling, and tool marks, and true to line and levels indicated.

C. Seams for Stainless Steel and Lead:  Fabricate nonmoving seams in accessories with flat-lock seams.  Tin edges shall be seamed and soldered.

D. Fabricate all horizontal surfaces to provide drainage with minimum 5 percent slope.

E. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant according to SMACNA recommendations.

F. Conceal fasteners and expansion provisions where possible on exposed-to-view sheet metal flashing and trim, unless otherwise indicated.

G. Fabricate exposed cleats from same material as accessory being anchored.

H. Vent Pipe and Electrical Conduit Flashings:  Fabricate from lead.  Solder all joints watertight.

I. Soldering:  Completely penetrate or sweat the joint.  Pre-tin surfaces with the use of non‑corrosive resin flux.  Remove flux residue after soldering or tinning.

J. Cleats:  Cut from material at least one gage heavier than the material to be fastened, continuous.

2.4 SHEET METAL FLASHINGS
A. Counter Flashing:  Fabricate with profiles as shown on the drawings.

1. Joint Style:  Lapped and sealed.

2. Stainless Steel:  0.025-inch thick.

B. Counter Flashing Receiver on Vented Fan Unit Curbs:  Fabricate with profile as shown on the drawings.

1. Joint Style:  Welded seams.

2. Zinc Coated (Galvanized) Steel:  0.048-inch thick.

C. Counter Flashing Receiver:

1. Joint Style:  lapped.

2. Stainless Steel:  0.025-inch thick.

D. Wall Panel:  Fabricate with profiles as shown on the drawings.

1. Joint Style:  S-locks at 48 inches on center.

2. Provide vertically oriented breaks in sheet metal panels to control oil-canning; breaks to occur at 24 inches on center.

3. Stainless Steel:  0.025-inch thick.

E. Coping:  Fabricate with profiles as shown on the drawings.

1. Joint Style:  Standing seam.

2. Stainless Steel:  0.025-inch thick.

F. Storm Collars:  Fabricate with profiles as shown on the drawings.

1. Joint Style:  Interlocking, seamed, and soldered.  Pop-rivet for extra strength where required.

2. Stainless Steel:  0.025-inch thick.

G. Multi-Pipe Penetration Flashings:

1. Joint Style: Seamed and soldered.

2. Stainless Steel:  0.025-inch thick.

H. Curb Cap Flashings:

1. Joint Style:  Seamed and soldered.

2. Stainless Steel:  0.025-inch thick.

I. Vent Pipes and Electrical Conduits:  ASTM B 749, Type L51121 lead, minimum 4-pound, hard tempered:

1. Provide lead sleeve sized to slip over pipe, with soldered skirt and extending at least 4 inches from pipe onto roof.

2. Provide lead counter flashing sized to overlap a minimum of 2 inches onto lead sleeve, and to extend into vent pipe a minimum of 1 inch.

3. Provide threaded, pre-fabricated lead counterflashings where shown on the drawings.

J. Saddle Flashing:  Fabricate with profile shown on drawings.

1. Joint Style:  Seamed and soldered.

2. Sheet Metal:  Stainless steel, 0.029-inch thick.

K. Seismic Joint Flashing:  Fabricate with profiles as shown on the drawings.

1. Joint Style:  Drive cleat.

2. Stainless Steel:  0.025-inch thick.

L. Miscellaneous Flashings:  Fabricate with profiles as shown on the drawings and from sheet metal materials indicated.

PART 3 -  EXECUTION

3.1 INSPECTION

A. Verify that substrates are sound, dry, smooth, clean, sloped for drainage, and securely anchored.

B. Examine substrates, areas, and conditions, with installer present, to verify actual locations, dimensions, and other conditions affecting performance of work.

C. Proceed with installation only after conditions are satisfactory.

3.2 INSTALLATION

A. General:  Anchor sheet metal flashing and trim and other components of the work securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim system.
1. Protect membrane and adjacent surfaces during welding activities .

2. Torch cutting of sheet metal flashing and trim is not permitted .

3. SMACNA Details:  Except as otherwise shown or specified, comply with applicable recommendations and details of SMACNA’s “Architectural Sheet Metal Manual.”

4. Manufacturer’s Recommendations:  Except as otherwise shown or specified, comply with the recommendations and instructions of the manufacturer of the sheet metal being installed.

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by fabricator or manufacturers of dissimilar metals.

C. Self-Adhered Underlayment:  Install in accordance with the manufacturers requirements and where shown on the drawings.

D. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.

E. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and butyl sealant.

F. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.

G. 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 watertight, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with butyl sealant concealed within joints.

H. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1 1/4 inches for nails and not less than 3/4 inch for wood screws. Use stainless-steel fasteners.

I. Seal joints with butyl sealant as required for watertight construction.

1. 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 deg 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 deg F.

2. Prepare joints and apply sealants in accordance with manufacturer’s published installation instructions.

J. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-tin edges of sheets to be soldered to a width of 1 1/2 inches except where pre-tinned surface would show in finished work.

1. Pre-tinning is not required for lead.

2. Do not use open-flame torches for soldering.  Heat surfaces to receive solder and flow solder into joints.  Fill joints completely.  Completely remove flux and spatter from exposed surfaces.

Retain the article below for  low-slope and steep-slope roof flashing.  Coordinate steep-slope roof flashing requirements with applicable Division 7 steep-slope roof specifications.

3.3 ROOF FLASHING INSTALLATION

A. Install sheet metal roof flashing and trim to comply with performance requirements, sheet metal manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work with laps, joints, and seams that will be permanently watertight.
B. Anchor to resist uplift and outward forces according to Section 1609 of the Oregon Structural Specialty Code (OSSC).

C. Field measure all site conditions prior to fabrication and installation.
D. Coordinate installation of sheet metal flashings with installation of roof membrane materials.

E. Insert counter flashing behind adjacent flashings and fit tightly to base flashing.
F. Form sections true to shape, accurate in size, square, and free from distortion or defects.
G. Secure new flashing intersections to existing flashings, as required, providing weathertight performance. 

3.4 MISCELLANEOUS FLASHING INSTALLATION
Add additional specific installation requirements for other sheet metal flashing and trim items specified in this section, if applicable.

A. Pre-manufactured Flashing:  Install in accordance with manufacturer’s written instruction, and these contract documents.

3.5 CLEANING AND PROTECTION

A. Clean and neutralize flux materials.  Clean off excess solder and sealants.  Not applicable to stainless steel and painted or coated steel and aluminum.
B. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed.  

C. Upon completion of installation, clean finished surfaces including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain in a clean condition during construction.

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 076200
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