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SECTION 07600a

SHEET METALWORK, GENERAL

04/00

***************************************************************************

NOTE:  This guide specification covers the requirements for sheet metalwork for general building construction.  

Comments and suggestions on this guide specification are welcome and should be directed to the technical proponent of the specification.  A listing of technical proponents, including their organization designation and telephone number, is on the Internet.

Use of electronic communication is encouraged.

This guide specification includes tailoring options for gutters and downspouts, flashing, and gravel stops and fascia.  Selection or deselection of a tailoring option will include or exclude that option in the section, but editing the resulting section to fit the project is still required.

***************************************************************************

PART 1   GENERAL

***************************************************************************

NOTE:  Details of sheet metalwork will be shown on project drawings in accordance with the appropriate details in the Architectural Sheet Metal Manual of the Sheet Metal and Air Conditioning Contractors National Association (SMACNA).

Coordinate specifications with the drawings so that drawing details and SMACNA Arch. Manual requirements do not conflict or repeat.  Delete references to SMACNA Arch. Manual when requirements are detailed in the drawings.

Sheet metal color will be long lasting such as anodized aluminum, or baked enamel, and will not be painted in the field.  This does not preclude the use of natural materials like copper or aluminum when that is the choice of the designer.  Avoid use of copper where drainage from the copper will pass over exposed masonry, stonework, or other metal surfaces.

Galvanized steel will not be permitted as an option to other metals specified.  Galvanized steel may be specified for temporary structures or where it may be satisfactory due to climatic conditions.  Where galvanized steel is specified, changes will be made to the text as follows:

Paragraph REFERENCES Add:

ASTM A 526 (1990) Steel Sheet, Zinc-Coated

(Galvanized) by the Hot-Dip Process,

Commercial Quality

Paragraph MATERIALS Add:  Galvanized Steel:  ASTM A 526, Coating G90.

Add paragraph LOUVERS:  Require louvers to be galvanized steel, with blades riveted and soldered.

Paragraph PROTECTION OF ALUMINUM:  Revise to require galvanized steel to be treated the same as aluminum, i.e., separated from copper or protected.

Paragraph CONNECTIONS AND JOINTING:  Revise to require galvanized steel to be soldered.

Paragraph EXPANSION JOINTS:  Revise to require expansion joints to be spaced at 12.0 m (40 foot) intervals for galvanized steel.

***************************************************************************

1.1   REFERENCES

***************************************************************************

NOTE:  Issue (date) of references included in project specifications need not be more current than provided by the latest change (Notice) to this guide specification.

***************************************************************************

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167
(1999) Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM B 32
(1996) Solder Metal

ASTM B 209
(1996) Aluminum and Aluminum-Alloy Sheet and Plate

ASTM B 221
(1996) Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes

ASTM B 370
(1998) Copper Sheet and Strip for Building Construction

ASTM D 226
(1997a) Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing

ASTM D 1784
(1999a) Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D 2822
(1991; R 1997el) Asphalt Roof Cement

ASTM D 3656
(1997) Insect Screening and Louver Cloth Woven from Vinyl-Coated Glass Yarns 

ASTM D 4022
(1994) Coal Tar Roof Cement, Asbestos Containing

ASTM D 4586
(1993; R 1999) Asphalt Roof Cement, Asbestos Free

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089
(1990) Recommended Standards and Specifications for Insect Wire Screening (Wire Fabric)

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION (SMACNA)

SMACNA Arch. Manual
(1993; Errata; Addenda Oct 1997) Architectural Sheet Metal Manual

1.2   GENERAL REQUIREMENTS

Sheet metalwork shall be accomplished to form weathertight construction without waves, warps, buckles, fastening stresses or distortion, and shall allow for expansion and contraction.  Cutting, fitting, drilling, and other operations in connection with sheet metal required to accommodate the work of other trades shall be performed by sheet metal mechanics.  Application of bituminous strip flashing over various sheet metal items is covered in Section 07510a BUILT-UP ROOFING.  Installation of sheet metal items used in conjunction with roofing shall be coordinated with roofing work to permit continuous roofing operations. 

1.3   SUBMITTALS

***************************************************************************

NOTE:  Submittals must be limited to those necessary for adequate quality control.  The importance of an item in the project should be one of the primary factors in determining if a submittal for the item should be required.

Indicate submittal classification in the blank space following the name of the item requiring the submittal by using "G" when the submittal requires Government approval.  Submittals not classified as "G" will show on the submittal register as "Information Only".  For submittals requiring Government approval, a code of up to three characters should be used following the "G" designation to indicate the approving authority; codes of "RE" for Resident Engineer approval, "ED" for Engineering approval, and "AE" for Architect-Engineer approval are recommended.

***************************************************************************

  Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.The following submittal  shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Materials; G, PW
  Drawings of sheet metal items showing weights, gauges or thicknesses; types of materials; expansion-joint spacing; fabrication details; and installation procedures.

1.4   DELIVERY, STORAGE, AND HANDLING

Materials shall be adequately packaged and protected during shipment and shall be inspected for damage, dampness, and wet-storage stains upon delivery to the jobsite.  Materials shall be clearly labeled as to type and manufacturer.  Sheet metal items shall be carefully handled to avoid damage.  Materials shall be stored in dry, ventilated areas until immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS
***************************************************************************

NOTE:  If material is not specified, Contractor will have a choice of aluminum, copper or stainless steel, as listed in SMACNA Arch. Manual and not prohibited herein.  If the material is specified, delete this paragraph and delete all other materials listed in this section.

The minimum thicknesses specified in SMACNA Arch. Manual may be increased and other materials may be used if justified by local conditions.

If galvanized steel is required for temporary facilities, delete "galvanized steel" from the first sentence below.

***************************************************************************

Lead, lead-coated metal, and galvanized steel shall not be used.  Any metal listed by SMACNA Arch. Manual for a particular item may be used, unless otherwise specified or indicated.  Materials shall conform to the requirements specified below and to the thicknesses and configurations established in SMACNA Arch. Manual.  Different items need not be of the same metal, except that if copper is selected for any exposed item, all exposed items shall be copper.

2.1.1   Accessories

Accessories and other items essential to complete the sheet metal installation, though not specifically indicated or specified, shall be provided.

2.1.2   Aluminum Extrusions

ASTM B 221, Alloy 6063, Temper T5.

2.1.3   Bituminous Cement

Type I asphalt cement conforming to ASTM D 2822 or ASTM D 4586.  For coal tar roofing; coal tar cement conforming to ASTM D 4022.

2.1.4   Sealant

Unless otherwise specified, sealant shall be an elastomeric weather resistant sealant as specified in Section 07900a JOINT SEALING.

2.1.5   Fasteners

Fasteners shall be compatible with the fastened material and shall be the type best suited for the application.

2.1.6   Felt

ASTM D 226, Type I.

2.1.7   Polyvinyl Chloride (PVC) Reglets

ASTM D 1784, Class 14333D, 0.075 inch minimum thickness.

2.1.8   Aluminum Alloy Sheet and Plate

ASTM B 209 

2.1.9   Copper

ASTM B 370, Temper H 00.

2.1.10   Stainless Steel

***************************************************************************

NOTE:  Finishes are described in SMACNA Arch Manual.  See ASTM A 480 for other than standard mill finishes.

***************************************************************************

ASTM A 167, Type 302 or 304; fully annealed, dead soft temper.

2.1.11   Solder

ASTM B 32, 95-5 tin-antimony.

2.1.12   Louver Screen

Type I commercial bronze insect screening conforming to ISWA IWS 089 or Plastic-coated glass fiber mesh conforming to ASTM D 3656.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Louvers shall be fabricated in conformance with SMACNA Arch. Manual and as indicated.  Unless otherwise specified or indicated, exposed edges shall be folded back to form a 1/2 inch hem on the concealed side, and bottom edges of exposed vertical surfaces shall be angled to form drips.  Bituminous cement shall not be placed in contact with roofing membranes other than built-up roofing.

3.2   EXPANSION JOINTS

Expansion joints shall be provided as indicated. Expansion joints in continuous sheet metal shall be provided at 40 foot intervals for copper and stainless steel and at 32 foot intervals for aluminum. Joints shall be evenly spaced.  An additional joint shall be provided where the distance between the last expansion joint and the end of the continuous run is more than half the required interval spacing.

3.3   PROTECTION OF ALUMINUM

Aluminum shall not be used where it will be in contact with copper or where it will contact water which flows over copper surfaces.  Aluminum that will be in contact with wet or pressure-treated wood, mortar, concrete, masonry, or ferrous metals shall be protected against galvanic or corrosive action by one of the following methods:

3.3.1   Paint

Aluminum surfaces shall be solvent cleaned and given one coat of zinc-molybdate primer and one coat of aluminum paint as specified in Section 09900 PAINTS AND COATINGS.

3.3.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces and cemented to the aluminum surface using a cement compatible with aluminum.

3.4   CONNECTIONS AND JOINTING

3.4.1   Soldering

Soldering shall apply to copper, and stainless steel items.  Edges of sheet metal shall be pretinned before soldering is begun.  Soldering shall be done slowly with well heated soldering irons so as to thoroughly heat the seams and completely sweat the solder through the full width of the seam.  Edges of stainless steel to be pretinned shall be treated with soldering acid flux.  Soldering shall follow immediately after application of the flux.  Upon completion of soldering, the acid flux residue shall be thoroughly cleaned from the sheet metal with a water solution of washing soda and rinsed with clean water.

3.4.2   Riveting

Joints in aluminum sheets 0.040 inch or less in thickness shall be mechanically made.

3.4.3   Seaming

Flat-lock and soldered-lap seams shall finish not less than 1 inch wide.  Unsoldered plain-lap seams shall lap not less than 3 inches unless otherwise specified.  Flat seams shall be made in the direction of the flow.

3.5   CLEATS

A continuous cleat shall be provided where indicated or specified to secure loose edges of the sheet metalwork.  Butt joints of cleats shall be spaced approximately 1/8 inch apart.  The cleat shall be fastened to supporting wood construction with nails evenly spaced not over 12 inches on centers.  Where the fastening is to be made to concrete or masonry, screws shall be used and shall be driven in expansion shields set in concrete or masonry.

3.6   GUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be installed as indicated.  Gutters shall be supported by continuous cleats or by cleats spaced not less than 36 inches apart.  Downspouts shall be rigidly attached to the building.  Supports for downspouts shall be spaced according to manufacturer's recommendations.

3.7   FLASHINGS

Flashings shall be installed at locations indicated and as specified below. Sealing shall be according to the flashing manufacturer's recommendations.  Flashings shall be installed at intersections of roof with vertical surfaces and at projections through roof, except that flashing for heating and plumbing, including piping, roof, and floor drains, and for electrical conduit projections through roof or walls are specified in other sections.  Except as otherwise indicated, counter flashings shall be provided over base flashings.  Perforations in flashings made by masonry anchors shall be covered up by an application of bituminous plastic cement at the perforation.  Flashing shall be installed on top of joint reinforcement.  Flashing shall be formed to direct water to the outside of the system.

3.7.1   Base Flashing

Metal base flashing shall be coordinated with roofing work.  Metal base flashing shall be set in plastic bituminous cement over the roofing membrane, nailed to nailing strip, and secured in place on the roof side with nails spaced not more than 3 inches on centers.  Metal base flashing shall not be used on built-up roofing.

3.7.2   Counter Flashings

Except as otherwise indicated, counter flashings shall be provided over base flashings.  Counter flashing shall be installed as shown on the drawings or in SMACNA Arch. Manual.  Where bituminous base flashings are provided, the counter flashing shall extend down as close as practicable to the top of the cant strip.  Counter flashing shall be factory formed to provide spring action against the base flashing.

3.7.3   Stepped Flashing

Stepped flashing shall be installed where sloping roofs surfaced with shingles abut vertical surfaces.  Separate pieces of base flashing shall be placed in alternate shingle courses.

3.7.4   Through-Wall Flashing

Through-wall flashing includes sill, lintel, and spandrel flashing.  The flashing shall be laid with a layer of mortar above and below the flashing so that the total thickness of the two layers of the mortar and flashing are the same thickness as the regular mortar joints.  Flashing shall not extend further into the masonry backup wall than the first mortar joint.  Joints in flashing shall be lapped and sealed.  Flashing shall be one piece for lintels and sills.

3.7.4.1   Lintel Flashing

Lintel flashing shall extend the full length of lintel.  Flashing shall extend through the wall one masonry course above the lintels and shall be bent down over the vertical leg of the outer steel lintel angle not less than 2 inches, or shall be applied over top of masonry and precast concrete lintels.  Bedjoints of lintels at control joints shall be underlaid with sheet metal bond breaker.

3.7.4.2   Sill Flashing

Sill flashing shall extend the full width of the sill and not less than 4 inches beyond ends of sill except at control joint where the flashing shall be terminated at the end of the sill.

3.7.5   Valley Flashing

Valley flashing shall be installed as specified in SMACNA Arch. Manual and as indicated.

3.8   GRAVEL STOPS AND FASCIA

Gravel stops and fascia shall be fabricated and installed as indicated and in accordance with SMACNA Arch. Manual.

3.9   INSTALLATION OF LOUVERS

Louvers shall be rigidly attached to the supporting construction.  The installation shall be rain-tight.  Louver screen shall be installed as indicated.

3.10   REGLETS

Reglets shall be a factory fabricated product of proven design, complete with fittings and special shapes as required.  Open-type reglets shall be filled with fiberboard or other suitable separator to prevent crushing of the slot during installation.  Reglet plugs shall be spaced not over 12 inches on centers and reglet grooves shall be filled with sealant.  Friction or slot-type reglets shall have metal flashings inserted the full depth of slot and shall be lightly punched every 12 inches to crimp the reglet and counter flashing together.  Polyvinyl chloride reglets shall be sealed with the manufacturer's recommended sealant.

3.11   CONTRACTOR QUALITY CONTROL

***************************************************************************

NOTE:  When justified by the amount or criticality of the roofing involved, and similar requirements are not specified elsewhere, the following requirement will be added at the end of the paragraph:

A roofing technician responsible directly to the Contractor and experienced in the construction of similar roofing systems and related work shall perform the quality control functions and be on the site when roofing operations are in progress.

***************************************************************************

The Contractor shall establish and maintain a quality control procedure for sheet metal used in conjunction with roofing to assure compliance of the installed sheet metalwork with the contract requirements.  Any work found not to be in compliance with the contract shall be promptly removed and replaced or corrected in an approved manner.  Quality control shall include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of sheet metal workers; condition of substrate.

b.  Verification of compliance of materials before, during, and after installation.

c.  Inspection of sheet metalwork for proper size and thickness, fastening and joining, and proper installation.

The actual quality control observations and inspections shall be documented and a copy of the documentation furnished to the Contracting Officer at the end of each day.

-- End Of Section --

