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SPEC NOTE SUPPORT: Has been developed with the contribution of the Public Works and Government Services Canada Technical and Peer Review Committee, a national committee of conservation specialists.
SPEC NOTE ENVIRONMENTAL: Specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: Was renumbered from 07 03 35- HISTORIC - TIN-PLATE AND TERNE PLATE ROOFING to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: Specifies architectural sheet metal roofing systems but does not address such pre-formed sheet metal roofing products as corrugated iron or steel shingles. The present guideline sheets provide valuable information referring to the products and materials characteristics to be selected and used in the above mentioned specification.
SPEC NOTE: Includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada prerequisites or credits required for LEED Project certification. Co-ordinate with Section01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
SPEC NOTE: Two current publications offer a standards guide to sheet metal roofing: the Sheet Metal and Air Conditioning Contractors National Association's (SMACNA) Architectural Sheet Metal Manual, 2012, 7th Edition, (http://www.smacna.org/), and the Copper Development Association's (CDA), Copper in Architecture Design Handbook, (http://www.copper.org/). Each gives a graphic presentation of design and construction information with accompanying notes.
1.2 REFERENCE STANDARDS
SPEC NOTE: Standards for sheet metal roofing are given in the National Building Code of Canada (NBC). They are neither extensive nor stringent.
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM A568/A568M-[11b], Standard Specification for Steel, Sheet, Carbon, Structural, and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled.
.2 ASTM A625/A625M-[08], Standard Specification for Tin Mill Products, Black Plate, Single Reduced.
.3 ASTM B32-[08], Standard Specification for Solder Metal.
.4 ASTM B370-[11e1], Standard Specification for Copper Sheet and Strip for Building Construction.
.5 ASTM B506-[09], Specification for Copper-Clad Stainless Steel Sheet and Strip for Building Construction.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-51.32-[M77], Sheathing, Membrane, Breather Type.
.4 CSA International
SPEC NOTE: Tin-plate and terne plate can be corroded by asphaltic and bituminous building papers.
.1 CSA A123.3-[05(R2010)], Asphalt Saturated Organic Roofing Felt.
.2 CSA A123.22-[08], Self-Adhering Polymer Modified Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
.3 CSA B111-[1974(R2003)], Wire Nails, Spikes and Staples.
.5 Copper Development Association (CDA)
.1 Copper in Architecture Design Handbook [2011].
.6 National Research Council Canada (NRC)
.1 National Building Code of Canada [2015](NBC).
.7 Sheet Metal and Air Conditioning Contractors National Association (SMACNA)
.1 SMACNA Architectural Sheet Metal Manual, [7th Edition, 2012].
1.3 DEFINITIONS
.1 Terne plate: sheet iron or steel plated with an alloy of three or four parts of lead to one part of tin, used as a roofing material.
.2 Tin-plate: plating with tin, either by dipping or electroplating.
.3 Rosin-paper: chemically inert smooth finished un-saturated building paper which avoids corrosion properties of asphalt.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
SPEC NOTE: The durability of a tin-plate or terne plate roof depends to a great degree on the quality of the base plate metal, uniformity of the tin or terne alloy coating, adequacy of shop coat and other factors determined in manufacturing process. The right to visit the place of manufacture may also be made part of specification.
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [tin-plate or terne plate roofing]and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [2]copies of WHMIS MSDS in accordance with Section [01 35 29.06- Health and Safety Requirements] [01 35 43- Environmental Procedures].
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Indicate arrangements of sheets and joints, types and locations of fasteners and special shapes.
.4 Samples:
.1 Provide duplicate [300 x 300] mm samples of [terne plate] [tin-plate].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Regional Materials: submit evidence that project incorporates required percentage [20] [10]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 CLOSEOUT SUBMITTALS
.1 Provide as-built drawings in accordance with Section [01 78 00- Closeout Submittals].
1.6 QUALITY ASSURANCE
SPEC NOTE: For this type of specialized work, a site mock-up is essential for identifying and resolving issues at the start of the project.
.1 Qualifications:
.1 Installed: [company] [person]specializing in [sheet metal] [terne plate] [tin-plate]roofing installations [with  [5] [documented] experience].
.2 Mock-ups:
.1 Construct mock-up in accordance with Section [01 45 00- Quality Control].
.2 Fabricate [_____].[_____]
.1 Fabricate [_____]using identical project materials and methods.[_____]
.3 Reconstruct mock-up at [DCC Representative's] [Consultant's] [Departmental Representative's]discretion until required quality of Work is achieved.
.4 Mock-up will [not]be part of finished Work.
.5 Allow [24]hours for inspection of mock-up by [DCC Representative] [Consultant] [Departmental Representative]before proceeding with roofing Work.
.6 Mock-up will be used as model for quality of Work for project.
.7 Work that does not meet quality as established by mock-up will be rejected.
1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store roofing materials [off ground] [indoors] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [roofing materials]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [packaging materials] [padding,] [crates,] [pallets,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
1.8 WARRANTY
.1 Extended Correction Period:
.1 For work of this Section [07 03 35- Historic - Tin-Plate and Terne Plate Roofing], the 12 month warranty period is extended to [24]months.
Part 2 Products
2.1 MATERIALS
SPEC NOTE: Two types of tin-plate are manufactured, a hot-dip tin-plate and an electrolytic tin-plate, a post-1934 development. Coating of the former type is applied mechanically by tinning rolls. In the latter case, coating is obtained by electro-deposition. Specification varies for each product.
.1 Tin-plate roofing sheets:
SPEC NOTE: Historically, hot-dip tin-plate was produced from a variety of base metals, genuine charcoal iron, coke iron and Bessemer steel. In more recent years, hot-dip tin-plate is produced from open-hearth, electric-furnace or basic-oxygen steel. Electrolytic tin-plate, a comparatively recent type of tin-plate has been produced with previously mentioned steels only. Steel used in tin-plate manufacture comes in generally one of two forms: ordinary carbon, cold-rolled sheet, available in thicknesses greater than 0.38 mm; or low carbon, single or double-reduced black plate, available in thicknesses less than 0.358 mm. Double-reduced product with thicknesses less than 0.155 mm is too thin to be of use in this specification. Single reduced black plate is available in a variety of ground roll and shot-blasted finishes. While important from the standpoint of container manufacturers, these finishes have no relevance for a roofing application. They neither improve nor worsen significantly the paint bonding characteristics of tin. The various tin-plate products now produced for the container industry, and similar applications, should not be considered for roof application. Confirm if it is needed to have the tin-plate custom made or use recycled material.
.1 Base metal:
.1 [Low-carbon, "tin mill" black plate to ASTM A625] [Carbon, cold-rolled sheet to ASTM A568].
.2 Basis weights or thickness:
SPEC NOTE: Basis weight or thickness: thickness of tin mill black plate, 0.36 mm or thinner, employed as a base metal for tin-plate is expressed by the base weight method. This is weight in pounds of 112 sheets of base metal, 14" by 20" - a single base box. The industry will be converting to a SITA (System International Tin-plate Area) method, where product is designated in units of 100 m2. Weight of basis box for 1C tin-plate, a gauge once used for roofs, is 107 pounds. Thicknesses of cold-rolled steel sheet, 0.38 mm and over, employed as a base metal for tin-plate is expressed in hundredths of a millimetre. The thickness of 1X and 2X tin-plate, once commonly used for roofs, are 0.377 mm and 0.432 mm.
.1 [Tin mill black plate] [48.537 kg]per base box.
.2 [[Cold-rolled sheet steel] [0.432] [0.377] mm].
SPEC NOTE: Pure tin coating on a hot-dip tin-plate is mechanically distributed over the sheet surface by tinning rolls. Due to the nature of this tinning operation and the elevated temperature of the metal it is not possible to control, within close limits tin coating weight. For these and other reasons, coating is measured and described by "tin pot yield" method. Total weight (in pounds) of tin consumed in manufacture of one base box, is pot yield. Terms, charcoal plate and coke plate, which in 19th century described quality of iron used as a base metal have now come to be applied to tin-plate of certain coating thicknesses. Amount of coating on coke plates is generally between 1.25 and 2.5 pounds per base box, on charcoal plates between 3 pounds and 5 pounds per base box. For roofing applications, heavier charcoal weight coatings have always been preferred. Common cokes, 1.25 lb/base box; standard cokes; 1.50 lb/base box; best cokes, 1.70 lb/base box. "Kanners" special cokes, 2.0 lb/base box; 1-A charcoal, 2.25 lb/base box; 2-A charcoal, 3 lb/base box; 3-A charcoal, 3.8 lb/base box. Check CSA Standards and note steel; galvanized metal comes with a rust inhibitor which effects painting, usually paint will not adhere to coating. This must be neutralized before paint adheres. Method used must follow steel industry standards. Weight of coating on an electrolytic plate is a measurement of amount of coating on both sides of sheet, expressed in grams per square meter. Prior to adoption of this system, a "pot yield" method was used. The coating designation numbers are a hold over from this earlier system.
.3 Coating weights:
.1 Hot-dip process:
.2 Electro-deposition:
.1 No. 25 [5.6 g/m2].
.2 No. 50 [11.2 g/m2].
.3 No. 75 [16.8 g/m2].
.4 No. 100 [22.4 g/m2].
.5 No. 125 [28.0 g/m2].
.4 Coating finish:
SPEC NOTE: Historically two surface finishes were available, a "blue oil" and "bright dry", depending on how the palm oil used in the hot-dip process was handled. In more recent years, no such variation occurs in the manufacturing process and most tin-plate produced is of a mirror-bright finish.
.1 Hot-dip method:
SPEC NOTE: At least five different surface finishes are available, depending on finish of base metal and treatment of coating. For roofing purposes, all of available finishes are acceptable.
.2 Electro-deposition: [5C] [7C] [7B] [5B]finish.
SPEC NOTE: Hot-dip tin coated sheet and hot-dip tin-plate are line-inspected on one surface and intermittently on two surfaces or in same instances continuously on both surfaces. Accepted product is known in commerce as "Unassorted" or "Standard" quality. Sometimes accepted "Standard" grade material is subjected to a further visual examination either on sorting tables or on special inspection lines, a process called "assorting" and separated into two quality gradings called "Primes" and "Seconds". "Primes" is grade designation given to tin-plate free from defects readily observed by the unaided eye. It is the only grade of tin-plate that could be acceptable for a roofing application. Increased line speed of electrolytic tinning and practice of shipping much of tin in coils makes line inspection very difficult. At present time, normal production is called "standard" grade and remainder "menders", "rejects" or some other category. Onus is on purchaser to locate defects and do his own assorting.
.5 Grade:
.1 Hot-dip tin-plate: [_____]
.2 Electrolytic tin-plate: [standard quality].
SPEC NOTE: Hot-dip tin-plate and tin coated sheet are produced almost entirely as cut-lengths. Width of hot-dip tin-plate available is generally in the range of 635 to 762 mm. In heavier coatings, widths of up to 1500 mm are not uncommon. More common lengths are between 762 mm to and 814 mm. In heavier coatings a length of 3000 mm can be ordered. Electrolytic tin-plate and tin coated sheet are available in cut lengths and coils. Commonly produced widths range from 635 mm to 965 mm. Lengths are normally in the range of 508 mm to 1016 mm for cut-lengths. 5 to 10 tonnes coils commonly produced are too large to be considered for ordering in the course of renewing a roof. Plate sizes listed are those most commonly used historically. It is important to accurately reproduce the historic sizes on the roof.
.6 Size: [356 x 508 mm] [254 x 356 mm] [508 x 711 mm].
SPEC NOTE: If the full roof is being replaced lead-coated copper may be a suitable replacement. When lead is used, investigate location hazardous product regulations
SPEC NOTE: All terne plate is produced by hot-dip process. Two product lines "short terne" and "long terne" are available. The difference between the two products is largely one of size. "Short terne" is generally available in the sizes 356 x 508 mm and 508 x 711 mm. "Long terne" is available in cut lengths up to 3,658 mm and coils, generally 15,240 mm in length. Terne: the composition of terne varies: lead 75-90%, Tin 10%-25%. A ratio of 80:20 is most common for corrosion prevention.
.2 Terne plate roofing sheets:
SPEC NOTE: Historically, terne plate was made with a variety of base metals; i.e., genuine charcoal iron, open hearth steel, Bessemer steel and low carbon steel. In more recent years, generally two base metal are used; a copper-bearing, low carbon steel and 304 (18% chrome, 8% nickel), dead-soft stainless steel. Copper content of copper bearing steel is usually specified as less than 0.20 percent by cast or heat analysis or 0.18 percent by product check or verification analysis. The thickness of lighter gauge carbon steels, 0.38 mm, sometimes referred to as tin mill black plate, employed as a base metal for terne plate is expressed by the base weight method. 107, 135 and 155 pounds per single base box sizes are most common. They are also known as 1C, 1X and 2X respectively. Thickness of cold-rolled, carbon steel sheet, 0.38 mm and over, employed as a base for long terne sheets or coils (seamless roll) and stainless steel sheet employed as a base for terne coated stainless sheets is expressed in hundredths of a millimetre.
SPEC NOTE: Soldering and forming of stainless steel sheet is difficult.
.1 Base metal: [copper-bearing, low carbon steel] [304 type, stainless steel to ASTM B506].
.2 Basis weights or thickness:
.1 Tin mill black plate [155 pounds] [135 pounds] [107 pounds]per base box.
.2 [0.018] [Cold-rolled steel sheet] [Stainless steel sheet]mm.
.3 Coating weights:
SPEC NOTE: Terne coating is applied by hot-dip method, where sheets are passed through a bath and rollers remove excess coating by a squeezing action. Coating thickness on "short terne plate" is expressed in pounds per double base box (a surface area of 871.12 square feet). Generally, 3 coating weights are available. Coating thickness on "long terne" is generally expressed in grams per square metre. Some manufacturers continue to use the pound per base box method.
.1 Short terne: coating weight [3.6] [9.07] [18.1]kg per base box.
SPEC NOTE: Coating thickness on "long terne" is generally expressed in grams per square metres. Some manufacturers continue to use the pound per base box method.
.2 Long terne: coating weight [88.49]g/m2[8 lb/db1 base box], [228.86 g/m2] [20 lb/dbl base box], [442.47 g/m2] [40 lb/db1 base box].
SPEC NOTE: It is recommended that all terne coated, carbon steel used at the building exterior be painted. This may consist of a mill applied shop coat, 2 sides, followed by 2 coats of oil paint (a red oxide-linseed oil paint primer and a coat of long oil exterior) on exposed surface. Alternatively single coat applied at underside can be a single coat of red iron oxide-linseed oil paint applied before application. Terne coated stainless will weather to a uniform warm grey and needs no painting for protection or maintenance. However, the underside of tin-plate and terne plate must always be painted, to protect from corrosion due to condensation.
.4 Shop coat finish: [shop coated two sides]with [_____]
.5 Grade:
.1 Short terne: grade [primes including maximum 3 percent seconds] [primes].
.2 Long terne: grade [prime finish].
SPEC NOTE: "Short terne plate" is cut to standard sizes and re-squared. Sizes 356 x 508 mm and 508 x 711 mm are commonly stocked. "Long terne" sheet is produced in cut-lengths and coils. Cut-length sheets are available in 508, 610 and 711 mm widths and 2438 and 3658 mm lengths. Coils or seamless rolls are available in widths ranging from 102 to 711 mm, and a length of 15,240 mm.
.6 Size:
.1 Short terne: [508 x 711 mm] [356 x 508 mm].
.2 Long terne: [508 x 2,438 mm] [610 x 3,048 mm] [610 x 2,438 mm] [508 x 3,046 mm] [cut lengths]coil or seamless roll [254] [356] [305] [711] [508]mm [wide] [15,240]mm [long].
.3 Wood strips, ribs and miscellaneous blocking:
.1 [_____] species and [roof slopes] [valleys] [ridge] [gable rakes].[grade]
.4 Underlayment:
.1 [#30] [Dry sheathing to [_____] ] [#15] [asphalt laminated 3.6 to 4.5 kg kraft paper] [plain]asphalt-saturated organic felt to [triple layer spun bonded polypropylene breather membrane to CAN/CGSB-51.32] [CSA A123.3].
.5 Slip sheet:
SPEC NOTE: Rosin used in sizing building paper to be chemically inert. Rosin-sized paper is used to prevent deterioration due to contact with asphaltic and bituminous papers, as well as to prevent bonding to underlayments in high summer temperatures.
.1 [Rosin-sized, building paper 0.195 kg/m2minimum].
.6 Fasteners:
SPEC NOTE: In high wind areas thicker cleats should be used.
.1 Cleats: same material and thickness as roofing sheets, 50 mm minimum width.
SPEC NOTE: A 25 mm x 2.667 mm is minimum nail size recommended. For tin-plate roofs, only tin-plate cleats and galvanized or steel nails should be used to prevent galvanic corrosion.
.2 Nails: flathead, wire, barbed, slating type; [galvanized] [stainless steel ] [hot dip galvanized], [_____][_____]
SPEC NOTE: When bright-coloured solder joints are desired use a solder with a higher percentage of tin (60-40 or 90-10).
.3 Solder: ASTM B32, [50% tin, 50% lead].
.4 Flux: rosin only shall be used as flux for soldering.
.7 Flashing and Counterflashing:
SPEC NOTE: One base box is 112 sheets, 356 x 508 mm.
SPEC NOTE: Tin-plate and terne plate roofing and flashing will deteriorate if it is in contact with copper due, to galvanic corrosion.
.1 Tin-plate: IX thickness [0.396 mm + 2.72 kg. per base box coating]prepainted both sides.
SPEC NOTE: One case is 112 sheets, 508 x 711 mm.
.2 Terne plate: IX thickness [0.396 mm +18.14 kg. per case coating]. Shop coated and prepainted both sides.
SPEC NOTE: The National Building Code of Canada (NBC) requires that galvanized iron used as a flashing be a minimum 0.33 mm thick.
.3 Hot dipped galvanized [copper bearing steel] [iron] [steel]: minimum [0.396] [0.476]mm thick, prepainted on both sides.
.4 Electroplated galvanized [steel] [copper bearing steel] [iron]: minimum [0.476] [0.396]mm thick, prepainted on both sides.
SPEC NOTE: The National Building Code of Canada (NBC) requires a minimum 1.73 mm thick sheet lead be used for flashing at intersections.
.5 Soft lead sheets.
.1 Sheets: minimum [1.73]mm thick.
.2 Flashing at intersections: minimum [1.73]mm thick.
SPEC NOTE: The Lead Industries Association of Britain recommends a 12 kg/m2lead be used for cap and base flashings.
.6 Hard lead sheets: weight [15] [12] [20]kg/m2.
.7 Sheet aluminum: minimum [0.48]mm thick.
.8 Nails:
SPEC NOTE: Length of nail should be 25 mm longer than thickness of roofing.
SPEC NOTE: If copper is chosen it should not be in direct contact with tin-plate.
.1 Wire nails: to CSA B111, common round wire, flat heads, round shank, diamond point, [stainless steel] [hot dip galvanized] [25] [50] [copper]mm long.
.8 Paint:
.1 [First coat, red iron oxide-linseed oil paint, second coat good quality oil exterior paint] [Alkyd-type zinc chromate: FSTT-P-645].
2.2 FABRICATION WORKMANSHIP
.1 Form to shapes and dimensions shown, free from defects which impair strength or mar appearance.
.2 Form planes and lines to true alignment.
2.3 FABRICATION GENERAL
.1 Form individual pieces in [2400]mm maximum lengths. Make allowances for expansion at joints.
.2 Hem exposed edges on underside [13]mm, mitre and seal.
2.4 FABRICATION PANS (FLATSEAM)
.1 Form pans from [_____][_____]
.2 Notch corners of sheet and turn [13] [19]mm edges (top and one end turned over and bottom and other end turned under) to form [13] [19]mm flat seams as shown in detail [_____][_____]
2.5 FABRICATION PANS (STANDING SEAM)
.1 Form pans from [_____].[_____]
.2 Turn [_____]mm.[19] [13]
.3 Make right angle vertical bends along [_____]mm and on other side [44]mm.[38]
.4 Turn top [13]mm of [38] mm upturned edge into sheet.
.5 Turn top [19]mm of [44]mm upturned edge in two bends to configuration shown in detail [_____][_____]
.6 Fold [_____]mm. Slit fold [19]mm away from corner to form tab where pan turns up to make standing seam.[25]
.7 Taper pans longitudinally (narrower at bottom) minimum 2 mm so as to fit properly at transverse seams.
2.6 FABRICATION PANS (BATTEN SEAM)
SPEC NOTE: Specification clauses are not provided for fabrication of pans for a chevron design (identical to batten seam) and the Bermuda type (not likely to be encountered in Canada). Specify to suit project requirements.
.1 Form pans from [_____][_____]
.2 Turn [_____][_____]
SPEC NOTE: If rectangular profile battens are to be used, upturned edges of pans should be bent up less than 90 degrees to allow for expansion.
.3 Turn [67]mm wide strip on each side of sheet up through 90 degrees.
.4 Turn top [13]mm of upturned edges into sheets.
.5 Fold [_____]mm. Slit fold [19]mm away from corner to form tab where pan turns up to make standing seam.[25]
.6 Taper pans longitudinally (narrower at bottom) minimum 2 mm so as to fit properly as transverse seams.
2.7 FABRICATION ROLLS (FLAT SEAM)
.1 Form roll from [sheets] [plates]mm wide and [_____].[on press brake]
.2 [Single flat lock]wide ends of [sheets] [plates]together to form long lengths which can be rolled.
.3 Soak seams with solder.
2.8 FABRICATION ROLLS (STANDING AND BATTEN SEAM)
.1 Form roll from [sheets] [plates]mm wide and [_____].[on press brake]
SPEC NOTE: Double flat locked cross seams will not ordinarily require soldering.
.2 [Double flat lock] [Single flat lock]wide ends of sheets together [and soak seams with solder]to form long lengths which can be rolled.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable accordance with manufacturer's written instructions.
.1 Notify [Departmental Representative] [DCC Representative] [Consultant]and obtain structural review of stripped sub-structure.
.2 Visually inspect substrate in presence of [Consultant] [DCC Representative] [Departmental Representative].
.3 Inform [DCC Representative] [Consultant] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.4 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [Departmental Representative] [DCC Representative]].
3.2 PROTECTION OF IN-PLACE CONDITIONS
.1 Be responsible for repair and restitution of damage to building caused by the work of this Section.
.2 Maintain roof and walls leak proof and weather tight as the work progresses.
3.3 SURFACE PREPARATION
.1 Surfaces: make smooth, clean, dry and free from deterioration and other defects.
.2 Hammer nails flush.
.3 Cover knot holes and voids up to 10-20 mm diameter with like sheet metal nailed to deck.
.4 Cut reglets to correct depth, width and height into masonry.
3.4 INSTALLATION
.1 Perform [terne plate] [tin-plate]roofing to [NBC] [Copper in Architecture Handbook] [and SMACNA Architectural Sheet Metal Manual]except where [specified] [indicated]otherwise.
.2 Form to shapes and dimensions shown, free from defects which impair strength or mar appearance.
.3 Form planes and lines to true alignment.
SPEC NOTE: The number of battens is sometimes important. Changes to roof, including addition of plywood, insulation, etc., can affect spacing; therefore, a note to space battens equally at maximum of 500 mm on centre may be required in some instances. The relationship of battens to dormers and other features is also often important. For symmetrical roofs, begin at middle and work to ends to ensure symmetry.
.4 Install plane surfaces and seams without waves, warps, buckles, fastening stresses or distortion, allowing fully for expansion and contraction.
.5 Use concealed fastenings except where approved by [DCC Representative] [Departmental Representative] [Consultant]prior to installation.
.6 [Stagger] [Align]transverse seams in adjacent panels.
.7 Form seams in direction of water-flow and make watertight.
.8 Flash roof penetrations with material matching roof panels, and make watertight [by soldering].
3.5 UNDERLAYMENT
.1 Cover deck with underlayment, and secure [with minimum anchorage] [with nails every  [152] mm].
.2 Lap joints [102] [51]mm minimum, and install in direction of waterflow.
SPEC NOTE: The use of self-adhesive of membranes and seal around nails are typically used at eaves, hips, ridges and valleys.
.3 Membrane: install following manufacturer's instructions.
3.6 SLIP SHEETS
SPEC NOTE: Slip sheets prevent bonding of underlayment to roofing sheets and contact with bituminous and asphaltic underlayments which can encourage deterioration. Anchors can abrade roofing sheets so minimize their use.
.1 Install slip sheets over underlayment as work progresses, and secure with minimum anchorage.
.2 Lap joints [51]mm minimum, and install in direction of water-flow.
3.7 METAL FLASHING
.1 Wall Flashing:
.1 Height: [_____]
.2 Reglets:
.1 Turn flashing into reglet full depth and turn back to form hook.
.2 Fill and caulk reglet after flashing is in place, using [molten lead] [mortar]on flat surfaces, and [lead wedge plugs] [stainless steel screw with nylon sleeve] [lead wool] [caulking]in vertical surfaces.
.3 After caulking, fill reglet with elastic cement.
.2 Valley Flashing:
SPEC NOTE: Historically, hips and ridges were not flashed. Special moulds were used to produce hip starters, ridge junction saddles, ridge saddles and other special junction or transition items.
.1 Valley sheets to extend from centreline of valley up each side a distance of minimum [200] [250] [230] [180] [450] [300]mm.
.2 Valley flashing for open valley to be discontinuous, interwoven with roofing courses and have a [100] [150] [130]mm head lap.
SPEC NOTE: Use the following paragraph to specify a water-break for valleys at intersections of roofs of unequal angle or size.
.3 Solder a [40]mm high [40] [crimp]mm high [angle] ["T"]positioned over centreline of the valley.
3.8 FLAT SEAM ROOFING
.1 Before starting first course: take into consideration the installation requirements of roofing materials at ridges, drip edges, end or side walls, gutters, and valleys.
SPEC NOTE: A flat lock seam type of roof is suitable for surfaces of almost any pitch but is most commonly used on roofs with a slight pitch. Seams may be sealed except where pitch is less than 1:4 in which case they must be soldered. Flat seam roofs should have a minimum pitch of at least 13 mm in 305 mm.
SPEC NOTE: A flat seam roof can be laid using: (a) individual prepared pans, (b) prepared pans grooved together and soldered on their short sides to form long lengths and (c) seamless roll. Select and edit appropriate paragraphs to specify pan preparation.
.2 With cleats:
.1 Lay prepared pans fabricated from [_____].[long dimension parallel to eaves]
.2 Lay long lengths, made up of individual prepared pans grooved together upon their ends [long dimension parallel to eaves] [with caulking compound or white lead inserted between].
.3 Lay seamless roll, notched and edged, over slip sheet [long dimension parallel to eaves].
.4 Hook edged ends of cleats into [13] [19]mm turned up [upper edge of strip] [top and side edges of pan]. Space cleats maximum [203]mm on edges.
.5 Secure cleats to wood deck with 2 nails and bend cleat tabs back over nail heads.
.6 Lay [strips] [pans]according to water flow. Place strip higher on roof over upper edge of lower adjoining [pan] [strip].
.7 Groove sheets together.
SPEC NOTE: Use only one of the following three paragraphs.
.8 Seal joint with caulking compound or white lead.
.9 Mallet seams down. Form flat overlapping surface.
.10 Soak seams well with solder [using minimum 28 kg solder per square]. Keep soldered joints as narrow as possible.
SPEC NOTE: Specification clauses for installing a tin-plate or terne plate, flat seam roof, without cleats, are included here only because such a roof may be encountered and a decision made to reproduce it. It can not be recommended as good building practice. It is only known as having been executed with small sheets.
.3 Without cleats:
.1 Lay prepared pans, fabricated from [_____].[long dimension parallel to eaves]
.2 Lock sheets into one another at edges.
.3 Fasten sheets to deck with nails spaced maximum [150]to [175]mm apart. Drive nails through plate, well under seam.
.4 Flatten seams down with wooden mallet.
.5 Soak seams well with solder [using minimum 28 kg solder per square]. Keep soldered joints as narrow as possible.
.4 Finishing roof edge:
.1 Lay [seamed] [seamless]mm wide strip, of roof edge flashing, long dimension parallel to eaves.
.2 Turn long dimension edge, furthest from roof edge, over [13] [19]mm.
.3 Hook edged ends of cleats into turned over edge. Space cleats maximum of [200]mm on centre.
.4 Secure cleats to wood deck with 2 nails and bend cleats tab black over heads of nails.
.5 Hook folded under edge of adjoining roofing sheets into turned over edge of flashing to give flat lock seam.
SPEC NOTE: Use one only of the following three paragraphs.
.6 Seal joint with caulking compound or white lead.
.7 Mallet seams down to form flat overlapping surface.
.8 Soak seam well with solder. Keep soldered joints as narrow as possible.
.9 Attach [_____]mm on centre.[_____]
.10 Fold roof edge flashing over at edge and lock under cleat.
SPEC NOTE: Profile of batten cover can be that given in SMACNA Architectural Sheet Metal Manual. Clauses describing its fabrication should be included in PART 2, PRODUCTS.
.5 Expansion joint:
.1 Specially formed batten covering to be laid over [trapezoid] [rectangular]shaped batten.
.2 Hook edged ends of cleats into turned over edges. Space cleats maximum of [600]mm on centre.
.3 Secure cleats to wood deck with 2 nails and bend cleat tab back over heads of nails.
.4 Hook folded under edge of adjoining roofing sheets into turned over edges of batten cover to give flat lock seam.
SPEC NOTE: Use only one of the following three paragraphs.
.5 Seal joints with caulking compound or white lead.
.6 Mallet seams down to form flat overlapping surface.
.7 Soak seam well with solder. Keep soldered joints as narrow as possible.
3.9 STANDING SEAM ROOFING
.1 Before starting first course: take into consideration the installation requirements of roofing materials at ridges, drip edges, end or side walls, gutters, and valleys.
SPEC NOTE: A standing seam roof is suitable for roofs with a 1:4 pitch or greater. Standing seam heights of between 22 mm and 32 mm are possible, a height of 25 mm being most common.
.2 Pan method:
.1 Lay prepared pans, fabricated from [_____].[shorter dimension parallel to eaves]
.2 Hook edged ends of cleats into turned up top edge of lower pan. Space cleats maximum [305]mm on centre.
.3 Secure cleats to wood deck with 2 nails and bend cleat tab back over nail heads.
.4 Hook [20]mm fold on lower end of upper pan into turned up top edge of underlying pan to give a 4-ply common lock with capillary break, [50]mm minimum width cross seam.
SPEC NOTE: Depending on the pitch of the roof, different cross seam constructions should be used. Reference should be made to an accompanying drawing. Clause 5 should be used for steep pitch roofs (slope, 1:2 or greater). Clauses 6 and 7 should be used for low pitch roofs (slope more than 1:4, but less than 1:2).
.5 Solder [40]mm wide continuous locking strip parallel to and [100]mm below top edge of underlying pan.
.6 Hook [20]mm fold on lower end of upper pan into locking strip.
.7 Hook edged ends of cleats over specially formed [38]mm flange of pans attached to roof. Space cleats maximum [305]mm on centre.
.8 Secure cleats to wood deck with [2]nails and bend cleat tabs back over nail heads.
.9 Place next row of pans in position, allowing [2]mm minimum distance between rows, with specially formed [44] mm flange hooking over [38]mm flange already in position.
.10 Complete bending as indicated in Contract Drawings to form 5-ply double locked standing seam with [25]mm finish height.
.3 Roll or field formed method:
.1 Unroll strip on slip sheet so that one end is at eave and other end at ridge.
.2 Make vertical bend along longer dimensions of strip, on one side [44] [38]mm high and on other side [38] [32]mm high.
.3 Space cleats every [300]mm along lower of two upturned edges and secure to deck with 2 nails.
.4 Bend one end of each cleat [6]mm over top of upturned edge and bend other end of each cleat over staple or nail heads.
.5 Place next pan in position with higher of its flanges adjoining flange previously cleated.
.6 Bend [6]mm of higher flange over lower, cleated flange forming a single lock standing seam [_____]mm of standing seam, thereby forming a double locked standing seam [6][_____]
.7 Press seam tightly together in each operation.
.8 Stagger cross seams to avoid extra thickness in pressed standing seams.
.4 Finishing at eave:
.1 Attach specially formed continuous cleat, shown in detail [_____]mm on centre.[_____]
.2 Fold roofing sheets, including standing seam, over cleat to make single corner seam.
SPEC NOTE: Top of gutter lining to have been prepared prior to attachment by turning top 19 mm in a right angled bend outwards making a flange.
.5 Finishing at built-in gutter:
.1 Attach [_____]mm on centre.[_____]
.2 Turn lower [19]mm of cleat, which projects over gutter flange, under and lock to give single corner seam.
.3 Fold roofing sheets at gutter under [19]mm and loose lock to continuous cleat and flange at back edge of gutter.
.4 Slit and fold back standing seam where roofing sheets hook over cleat.
.5 Soak seam terminations well with solder. Keep soldered joints as narrow as possible.
.6 Finishes at ridge:
.1 Batten seam ridge:
.1 Attach continuous strip of wood blocking, profile as indicated on Contract Drawing [_____][_____]
.2 Make vertical bends along upper end of roofing sheets to height of blocking plus [13]mm.
.3 Turn top [13]mm of upturned edges away from blocking forming [13]mm flanges parallel to pitch of blocking.
.4 Install ridge cap over blocking, folding edges of cap over flanges of roofing sheets to give single corner seams.
.2 Pre-formed ridge cap:
.1 Turn top [19]mm of roofing sheets over onto roof leaving gap between roofing sheets on opposite sides of ridge of [_____]
.2 Install ridge cap as indicated on Contract Drawings, folding edges of cap over upturned edges of roofing sheets to make common lock.
.3 Standing seam ridge:
.1 Turn up roofing sheets on one side of roof [38]mm on other side [44]mm.
.2 Bend [6]mm on higher flange over lower flange, forming single lock standing seam [_____]mm of standing seam, thereby forming double locked standing seam [6][_____]
.4 Ridge comb finish:
.1 Turn roofing sheets, on one side of roof over [19]mm.
.2 Fold roofing sheets of opposite side of roof under [19]mm and lock into turned up edge just described.
SPEC NOTE: Seam capped ridge is a further refinement on "ridge comb finish" just described. Add the following sub-paragraph.
.5 Seam capped ridge:
.1 Append dummy standing seam as indicated on Contract Drawings, to each pair of standing seams converging on ridge. Solder to roofing sheets.
.2 Soak seam terminations well with solder. Keep soldered joints as narrow as possible.
.7 Finishing at gable rake:
.1 Attach [_____]mm with [13]mm on centre.[_____]
SPEC NOTE: The following four paragraphs describe a standing seam at rake.
.2 Give [_____]
.3 Give top [13]mm of upturned edge right angle bend into sheet.
.4 Hook [13]mm fold on roof edge flashing into flange on roofing sheets to form open standing seam. Give flashing right angle bend downwards. Turn [19]mm over lower edge of continuous cleat and lock.
.5 Complete bending of standing seam as indicated on Contract Drawings, to give double lock.
SPEC NOTE: The following paragraph describes a plain treatment of rake.
.6 Give roofing sheets right angle bend downwards at rake. Bend [19]mm over lower edge of continuous cleat and lock.
3.10 BATTEN SEAM ROOFING
.1 Before starting first course: take into consideration the installation requirements of roofing materials at ridges, drip edges, end or side walls, gutters, and valleys.
SPEC NOTE: A batten seam roof is suitable for roofs with a 1:4 pitch or greater. Recommended maximum distance between battens is 500 mm.
SPEC NOTE: At least 3 techniques of cleating are regularly employed: (1) a long strip of metal passing under batten and turned up on either side to cleat adjacent rows of pans, (2) separate strips of metal attached to sides of batten strip, and directly opposite to cleat adjacent rows of pans, and (3) separate strips of metal, abutting batten strip but attached to roof deck to cleat adjacent rows of pans.
.2 Pan method:
.1 Secure cleats to underside of [rectangular] [trapezoidal]shape wood batten strips at [300]mm minimum centres and bend to configuration shown on Contract Drawings.
.2 Set out [trapezoidal] [rectangular ]shape wood battens on [_____][_____]
.3 Secure cleats to [wood deck] [300] [200] [sides of battens]mm on centre minimum with 2 nails [and bend cleat tabs back over heads of nails].
.4 Lay prepared pan, fabricated from [_____].[shorter dimension parallel to eaves]
SPEC NOTE: Use the following paragraph for steep roofs, slope 1:2 or greater.
SPEC NOTE: Depending on pitch of roof, different cross seam constructions should be used. Reference should be made to an accompanying drawing.
.5 Hook [20]mm fold on lower end of upper pan into turned up top edge of underlying pan to give 4-ply common lock with capillary breaks, [50]mm minimum width cross seam.
SPEC NOTE: Use the following two paragraphs for roofs of lower pitch, slope more than 1:4 but less than 1:2.
.6 Solder [40]mm wide continuous locking strip parallel to and [100]mm below top edge of underlying pan.
.7 Hook [20]mm fold on lower end of upper pan into locking strip.
.8 Turn top [13] [25]mm of cleats over formed edges of pans adjoining batten.
.9 Install cap over batten, folding edges of cap over flanges of pans to give single corner seams.
.10 Complete bending as indicated on Contract Drawings, to form 4-ply double-corner seams.
.3 Roll or field formed method:
.1 Secure cleats to underside of [rectangular] [trapezoidal]shape wood batten strips at [300]mm minimum centre and bend to configuration shown in Contract Drawings.
SPEC NOTE: A maximum spacing for the battens of 500 mm is generally suggested.
SPEC NOTE: The number of battens is sometimes important. Changes to roof, including addition of plywood, insulation, etc., can affect spacing; therefore, a note to space battens equally at maximum of 500 mm on centre may be required in some instances. The relationship of battens to dormers and other features is also often important. For symmetrical roofs, begin at middle and work to ends to ensure symmetry.
.2 Set out [trapezoidal] [rectangular]shape wood battens on [_____][_____]
.3 Secure cleats to [sides of battens] [wood deck]on minimum [300] [200]mm centre with 2 nails [and bend cleat tabs back over heads of nails].
.4 Unroll strip on slip sheet so that one end is at eave and other end at ridge.
.5 Make vertical bends along longer dimensions of strip to height of batten plus [13]mm.
.6 Turn top [13]mm of upturned edges into sheet forming [13]mm horizontal flanges parallel to bottom of pan.
.7 Lay pan against side of batten and turn top [13] [25]mm of cleats over formed edges of pan.
.8 Install cap over batten, folding edges of cap over flanges of pan to give single corner seams.
.9 Complete bending as indicated on Contract Drawings, to form 4-ply double-corner seams.
.4 Finishing at gable rake:
.1 Attach wood batten strip, profile as indicated on Contract Drawings, at rake, with [_____][_____]
.2 Make vertical bends in roofing sheets where they adjoin batten to height of batten plus [13]mm.
.3 Turn top [13]mm of upturned edge away from batten to form [13]mm flange parallel to roof deck.
.4 Attach [_____]mm on centre.[_____]
.5 Hook [13]mm fold on roof edge flashing into flange of roofing sheets to form single corner seam. Give flashing right angle bend downwards. Turn [19]mm over turned up edge of continuous cleat and lock.
.6 Complete bending of corner seam to give double corner seam.
SPEC NOTE: Two techniques for finishing at a ridge, both of which use a wood batten or rib are commonly used.
.5 Finish at ridge and hip:
.1 Attach wood batten strip, profile as indicated on Contract Drawings, along ridge or hips with [_____][_____]
.2 Make vertical bends in roofing sheets where they meet batten to height of batten plus [13]mm. Slit where pan turns up at edges to meet sloping battens.
.3 Turn top [13]mm of upturned edge away from batten to form [13]mm horizontal flange.
.4 Turn caps of sloping battens over [13]mm, slitting double corner seams as necessary.
SPEC NOTE: Use only one of the following two paragraphs.
.5 Close joint where ridge rib and sloped battens meet by folding upturned edge of roofing sheet in manner shown in Contract Drawings.
.6 Close joint where ridge rib and sloped battens meet by lapping metal in manner shown on Contract Drawings and soaking seam with solder.
.7 Install ridge cap over ridge rib, folding edges of cap over flanges of pans and turned over end of caps on sloped battens.
.8 Complete bending to form 4-ply, double corner seams.
.6 Finish at eaves:
.1 Attach continuous cleat, formed in manner shown on Contract Drawings to edge of roof boards with [_____][_____]
.2 Turn [13]mm on lower end of roofing sheets over continuous cleat and lock.
SPEC NOTE: Top of gutter lining to have been prepared prior to attachment by turning top 19 mm in a right angle bend outwards, making a flange.
.7 Finish at built-in gutter:
.1 Attach [_____]mm on centre. Lower [_____] mm of cleat to project over eave.[300]
.2 Fold roofing sheets at gutter under [13]mm and loose lock to continuous cleat and flange on gutter lining to form single corner seam.
SPEC NOTE: Two techniques for closing batten end are commonly used. In one case gutter lining or continuous cleat at eave is used to cover ends of battens. In another case, special rectangular pieces are prefabricated for closing ends. In each case, closing is accomplished at very beginning of roofing process, as first course or end of roll is laid at eave.
.8 Finishing batten ends (at eave):
.1 With pre-fabricated closer piece:
.1 Make [25]mm slit at lower corner of each pan adjoining eave.
.2 Cut [13]mm strip off base of pan and turn remaining [13]mm under.
.3 Hook [13]mm fold on lower end of pan over continuous cleat or over continuous cleat and flange of gutter lining, leaving upturned edges projecting 25 mm over edge of roof.
.4 Remove flanges on projecting portions of upturned edges.
.5 Position pre-fabricated closer piece as indicated in Contract Drawings, on ends of battens.
.6 Bend [13]mm of projecting edges of pans over flanges of closer piece.
.7 Give single lock seam formed right angle bend in towards centre of batten.
.8 Cut [25]mm square notch out of each corner of end of batten cap adjoining eave.
.9 Install cap with [25]mm lip of metal projecting over batten.
.10 Fold [13]mm end of cap over flange of closer piece and lock.
.11 Complete bending by giving single corner seam thus forming right angle bend downwards producing double corner seam.
.2 With gutter lining or roof edge flashing:
.1 Position gutter lining or edge flashing at fascia with projection above roof of height of batten plus [13]mm.
.2 Slit lining or flashing either side of batten to depth of deck.
.3 Turn top [13]mm of lining or flashing over.
.4 Turn projecting portion of lining or flashing, between battens down onto roof deck.
.5 Hook edged ends of cleats to turned up top edge of lining or flashing lying on deck. Space cleats maximum [300]mm on centre.
.6 Secure cleats to wood deck with 2 nails and bend cleat tab back over nail heads.
.7 Make [_____]
.8 Cut [_____][_____]
.9 Hook [_____]mm over edge of roof.[25]
.10 Remove flanges on projecting portion of upturned edges and edge ends [13]mm.
.11 Give ends right angle bend into of each corner of end of batten cap adjoining eave.
.12 Cut [25]mm square notch out of each corner of end of batten cap adjoining eave.
.13 Install cap with [25]mm lip of metal projecting over end of batten.
.14 Fold [13]mm end of cap over flange of liner of flashing and lock.
.15 Complete bending by giving single corner seam thus formed a right angle bend downwards producing a double corner seam.
SPEC NOTE: Specification clauses for construction of combinations of any of common metal roof types can be drawn from appropriate sections above.
3.11 COMBINATION BATTEN SEAM-STANDING SEAM OR BATTEN SEAM-FLAT SEAM
.1 [_____]
SPEC NOTE: Bermuda type metal roof was not extensively, if ever, employed historically on Canadian buildings. Specification clauses covering its construction are not therefore provided.
3.12 BERMUDA TYPE
.1 [_____]
SPEC NOTE: Chevron roof, an off shoot of much older batten seam roof, is of recent derivation. Specification clauses covering its construction are not therefore provided.
3.13 CHEVRON
.1 [_____]
.1 [_____]
3.14 PAINTING
.1 Paint exposed surfaces and edges after installation.
.1 A finish coat should be applied immediately after installation, and another 2 weeks later.
3.15 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

