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SPEC NOTE DESCRIPTION: Specifies slates applied as only finish to roofs of historic buildings. Ensure that drawings indicate representative portion of installation including such things as slate pattern, exposure, headlap and sidelap of underlay as well as treatment at eaves, valleys, hips, ridges, gables, dormers, chimneys and sidewall openings. For convenience, flashing is specified in this section in a simplified manner. Specific seaming details, cleating patterns and specific accessories for flashing have not been included. Where flashing are elaborate or impact the design of the roof, a separate specification section is recommended.
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 13- HISTORIC - SLATE SHINGLE ROOFING to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: Specifies when required environmentally responsible material choices, and takes a deconstruction approach which may include recycling and reuse options and generally available disposal options.
SPEC NOTE: Slate shingles are recyclable. Wherever possible, used slate should be diverted to facilities that reuse vintage slate.
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
SPEC NOTE: Over-roofing of existing finishes is not recommended nor specified in this specification.
SPEC NOTE: Paragraphs covering the intricate patterns and fancy slates more common to European countries are not specified in this section. Specifications of these patterns and slates when needed should be developed in cooperation with contractor/heritage consultant.
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: Edit the following paragraphs for this specific project.
1.2 REFERENCE STANDARDS
.1 ASTM International
.1 ASTM B32-[08], Standard Specification for Solder Metal.
.2 ASTM B101-[12], Standard Specification for Lead-Coated Copper Sheet and Strip for Building Construction.
.3 ASTM B370-[11e1], Standard Specification for Copper Sheet and Strip for Building Construction.
.4 ASTM C120/C120M-[09], Standard Test Methods for Flexure Testing of Slate (Modulus of Rupture, Modulus of Elasticity).
.5 ASTM C121/C121M-[09e1], Standard Test Method for Water Absorption of Slate.
.6 ASTM C217/C217M-[09], Standard Test Method for Weather Resistance of Slate.
.7 ASTM C406/C406M-[10], Standard Specification for Roofing Slate.
.8 ASTM D1970/D1970M-[11], Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
.2 Copper Development Association (CDA)
SPEC NOTE: The continually updated Copper Architecture Handbook can be viewed, free of charge, on the CDA's website: http://www.copper.org/.
.1 Copper in Architecture Design Handbook.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-NC-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations 2009.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Commercial Interiors.
.4 LEED Canada-EB: O&amp;M-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Existing Buildings: Operations and Maintenance 2009.
.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-37.5-[M89], Cutback Asphalt Plastic Cement.
.2 CAN/CGSB-51.32-[M77], Sheathing, Membrane, Breather Type.
.5 CSA Group
.1 CAN/CSA-A123.2-[03(R2008)], Asphalt Coated Roofing Sheets.
.2 CSA A123.3-[05(R2010)], Asphalt Saturated Organic Roofing Felt.
.3 CSA B111-[1974(R2003)], Wire Nails, Spikes and Staples.
.4 CSA O121-[08], Douglas Fir Plywood.
.5 CSA O141-[05(R2009)], Softwood Lumber.
.6 CSA O151-[09], Canadian Softwood Plywood.
.6 Sheet Metal and Air Conditioning Contractors National (SMACNA)
.1 Architectural Sheet Metal Manual, 7th edition, [2012].
1.3 DEFINITIONS
.1 Soakers: individual pieces of metal that are interwoven between each course of slate at roof and wall intersections which are then weatherproofed through the installation of cap or counter flashings.
.2 Face: upper side of slate as laid.
.3 Bed: underside of slate as laid.
.4 Head: upper edge of slate as laid.
.5 Tail: lower edge of slate as laid.
.6 Exposure: exposed area of slate as laid. Also referred as Margin or Gauge.
.7 Lap (or Head Lap): distance by which tails of slates in one course overlap heads of slate in next course below.
.8 Bond (or Side Lap): horizontal distance between side of slate and side of one immediately above it.
.9 Gauge: centre to centre distance of slating battens (depth of margin).
.10 Holing Gauge: distance between tail of slate and nail hole.
.11 Angle of Creep: angle of spread of water beneath a butt joint.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.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 [slate shingles]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
SPEC NOTE: Specify requirements for drawings only when complicated slate and/or flashing installation is required for a project.
.2 Submit drawings, indicating details of flashing installation.
SPEC NOTE: Special measures may be required if new slate is to match historic slate. For historic structures it is important that new slate match sizes, colour, texture, etc. of slate used historically on the building.
SPEC NOTE: Slate tends to be characteristic (colour, texture, hardness, weathering characteristics) of the exact quarry from where it is extracted. To match existing roof slates, it is important to know the exact origin of the slate. Provide the Contractor with this information in the Information to Bidders package.
.4 Samples:
SPEC NOTE: A minimum of 6 slates are required for testing as per the ASTM standards. It is recommended that 12 or more slates be requested as samples, in order to assess variations in colour, thickness, and quality.
.1 Submit [12]full size slates for each slate type specified.
.2 Submit [3]samples of each type of nail and fastener, including slate hooks.
.3 Submit [flashing] [underlayment]material showing typical seam joint.
.5 Test and Evaluation Reports:
.1 Submit ASTM testing results for slates.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.6 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]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 QUALITY ASSURANCE
SPEC NOTE: Expertise is needed to lay slate well, and install the associated underlayments and flashing appropriately. Also, work on historic buildings requires a high standard of care. Experience on at least 5 similar roof slating projects on historic buildings is recommended, for both the company and the slaters. The slating foreperson/supervisor may require more than 5 years of experience for complex projects.
.1 Qualifications:
.1 Slaters: skilled personnel with minimum [5]years of experience in this Work.
.2 Submit references and qualifications of Slaters.
SPEC NOTE: Include requirements for job mock-up when special patterns are detailed, a particular texture is sought, or a particularly difficult ridge, hip or corner finish is required.
SPEC NOTE: Slating is a specialized skill and it is essential to have mock-ups to establish the acceptable standards of work verify slating skills.
.2 Mock-ups:
.1 Construct mock-ups in accordance with Section [01 45 00- Quality Control].
.2 Construct [1200 x 1200]mm panels of slate roofing, complete with underlayment and flashing including [ridge] [valley] [gable rake] [corner] [eave] [hip]details.
.3 Construct to written approval of [Consultant] [DCC Representative] [Departmental Representative], portion of [slating] [fancy cut or special pattern] [roof] [sidewall]including [ridge] [corner] [hip]showing repetitive pattern, weather exposure, required cutting, fitting, and dressing and nailing pattern.
.4 Allow [24]hours for inspection of mock-up by [DCC Representative] [Departmental Representative] [Consultant].
.5 When accepted mock-up will demonstrate minimum standard for this Work.
.6 Mock-up may [not]remain part of finished work.
1.6 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 slates [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store slate packages on edge.
.3 Limit height of slate piles to maximum of six layers for slates up to [510]mm x [280]mm and to maximum of four layers for larger slates. Place wood laths between each row.
.4 Protect from rain and prevent slates being frozen together.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]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 [pallets,] [crates,] [packaging materials] [padding,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
1.7 SITE CONDITIONS
.1 Ambient Conditions:
.1 Proceed with slate roofing only when weather and conditions permit work to proceed in accordance with requirements of Contract documents.
.2 Ensure adequate measures are taken at all times to protect property and users from health and safety hazards, dust, debris and exposure to weather.
.2 Existing Conditions:
SPEC NOTE: Information on all different slate sizes found on the roof should be provided to the contractor.
.1 Existing roofing [and walling]is [_____].[_____]
.2 On the basis of limited investigations, existing slates are understood to have the following characteristics, to be confirmed by Contractor as part of Contract.
.1 Slate size: [_____][_____]
.2 Colour: [_____]
.3 Headlap: [_____]
.4 Nailing: [_____]
.5 Slate at eaves: [_____]
.6 Slate condition: [_____]
.7 Ridges: [_____]
.8 Hips: [_____]
.9 Valleys: [_____]
1.8 WARRANTY
.1 For work done of this Section, the 12 month warranty period is extended to [60]months.
Part 2 Products
2.1 MATERIALS
SPEC NOTE: Slate used in this section means a hand split slate, natural texture. Slate must be carefully specified, as it is a natural product with much variation, depending on geology, quarrying, grading practices and other factors. Roofing slate is currently supplied to Canada from quarries around the world. Standards and nomenclature vary, even from region to region within on country. It is recommended that roofing slate for use in Canada be specified as Grade S1 as per ASTM Standard C406, and that samples from the slates supplied be tested for conformance to that standard, by a technician with experience in testing slate. Slates classified as Grade S2 and S3 under this Standard are not durable in the Canadian climate.
SPEC NOTE: Roofing slate is available in a wide range of traditional sizes; see tables in Slate Roofs (1926), NRCA Roofing and Waterproofing Manual, and suppliers' literature. Slate can also be produced to special sizes, when required. For historic slate roofs, the exposure (visible portion) of the historic slates is usually known. The length required for replacement slates is calculated as twice the exposure plus the headlap. Note that other sizes of slates may be required, as well as the main (field) slates. Slates that are one and a half times the width of the field slates are typically used at valleys, and often at gables and some types of ridges. Also, starter slates used below the first course of slates at the eaves are required to be of a different length, calculated as the exposure plus the head lap. These starter slates may be made from field slates cut to the appropriate length at the building site. Alternatively, to reduce the number of joints in the starter course for better waterproofing, starter slates may be ordered with a width of (exposure plus headlap) and a length of (twice the width of field slates), so that they can be turned lengthways on the roof. In this case, they may be ordered with holes punched in locations to suit, or be ordered unpunched and have holes punched in the field.
SPEC NOTE: Roofing slate is supplied in a variety of thicknesses, ranging from approximately 3 mm to 50 mm. U.S. quarries have traditionally used "commercial standard thickness" to mean an average slate thickness of 4.75 mm (3/16 inch), with variations above and below. Much thinner slates may also be supplied under the same name, however. Also, to match historic slates or for durability, a thicker slate may be required. To avoid problems, it is recommended not to rely on traditional terms but to specify the exact range of slate thickness required, in mm.
SPEC NOTE: Slates have a lengthy delivery time - three to six months after ordering - and need to be ordered well in advance. Consider owner-supplied slates.
SPEC NOTE: Slate material should be specified under four categories: size, thickness, colour and weathering properties.
SPEC NOTE: Materials for slates are specified under three kinds. Edit Section to suit project requirements.
.1 Slate for standard slate roof.
.1 Grade S1 [_____][_____]
.2 Hard, dense, sound rock, machine punched for [2]nails each.
.1 Exposed corners unbroken.
.2 Unbroken corners on covered ends.
.3 Free of knots, knurls and twists.
.4 Free of pyrite, ribbons and cross grain.
.5 Broken and cracked slates: are not permitted.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.3 Regional Materials: submit evidence that project incorporates required percentage [_____]
SPEC NOTE: For table of standard sizes, see ACT Manual, vol. VII, Section 9.3 or NRCA Roofing and Waterproofing Manual Fourth Edition p. 1184 or Slate Roofs p.12. A definite size must be stated to place all estimates on an equal basis. To obtain a roof at a minimum cost, confer with local roofers and suppliers as to size or sizes most readily available. Standard roofs are usually laid with slate of one size on any one area. If random widths are desired specify. Match historic sizes as closely as possible.
.4 Sizes:
.1 [ [_____] mm width] [random widths]and [_____]
.2 Standard slate: [random] [ [_____] mm]width x [random] [ [_____]  mm]length, holes [punched] [unpunched].
.3 Oversized slate: [random] [ [_____]  mm]width x [random] [ [_____]  mm]length, holes [punched] [unpunched].
.4 Under-eave slate: [ [_____]  mm] [random]width x [random] [ [_____]  mm]length, holes [punched] [unpunched].
.5 [Patterned slate] [Special cuts]: in accordance with [approved samples] [Contract Drawings].
.5 Thickness:
.1 [Graduated] [Fixed].
.2 [minimum 13 mm and maximum 19 mm] [minimum 10 mm and maximum 13 mm] [minimum 5 mm and maximum 7 mm] [minimum 7 mm and maximum 10 mm] [[5]  mm] [[7]  mm].
SPEC NOTE: For lists of slate colours see page 7 of Slate Roofs, National Slate Association, 1926, and DRM 10-7, 131.9.5 section 3.1.2.2. If weathering slate is desired, so state, otherwise permanent colours will be furnished. If a particular quarry product is desired specify.
.6 Colour: [red] [weathering green] [mottled green and purple] [blue black] [black] [purple] [grey] [green] [purple variegated] [blue grey].
.7 Weathering properties: [unfading] [semi-weathering] [weathering].
SPEC NOTE: Slates are typically ordered with two of four machine punched holes. Machine punched does not exclude additional hand punching by means of punch and maul or hand punching with hammer, as slate is laid. Hand punching may be undertaken for a variety of reasons, i.e., to properly locate holes for fitting hips, ridges or under-eaves slates, or to obtain suitable nailing to roof boards.
SPEC NOTE: Provide nail holes for one of 2 methods of nailing slates: Head Nailing or Shoulder Nailing. Head Nailing with 2 holes is the typical method of nailing slates in North America. On thicker or larger slates 4 holes are recommended. Shoulder nailing is generally reserved for open slating applications where ventilation is required. In order to reduce wind uplift, shoulder nailing is recommended over head nailing.
.8 Location of nail holes:
.1 Machine punch holes.
.2 Head nailing method: punch 2 holes 1/4-1/3 length of slate from top, and [32] [50]mm in from edge on both sides. [Punch 2 additional holes  [50] mm above the regular 2 holes].
.3 Shoulder nailing method: punch 2 holes at distance equal to exposure plus lap plus tolerance from tail of slate and [32] [50]mm in from edges.
.2 Slate for textural slate roof.
.1 Grade S1 quality, in accordance with ASTM C406/C406M.
.2 Hard, dense, sound rock, [unpunched] [machine punched for  [2] nails each].
.1 Exposed corners unbroken.
.2 Unbroken corners on covered ends.
.3 Free of knots, knurls and twists.
.4 Free of pyrite, ribbons and cross grain.
.5 Broken and cracked slates: not permitted.
.6 Irregular shaped slates: custom cut and punch on site.
SPEC NOTE: If a percentage of thicker slates is desired, specify thickness and percentage of each.
SPEC NOTE: Specify in paragraph below if a particular layout is required or if definite sizes must be furnished.
.3 Slate: in combinations of thicknesses from [10]to [5]mm thick, random widths, lengths as approved by [Consultant] [Departmental Representative] [DCC Representative].
SPEC NOTE: For list of slate colours see page 7 of Slate Roofs, National Slate Association, 1926, and ACT Manual, vol. VII, Section 9.2. Colours will be weathering class unless specified otherwise.
.4 Colours of slate: [_____][_____]
SPEC NOTE: Machine punched does not exclude hand punching by means of punch and maul, or hand punching with hammer, as slate is laid. Hand punching may be undertaken for a variety of reasons, i.e., to properly locate holes for fitting hips, ridges or under-eaves slates, or to obtain suitable nailing surface.
SPEC NOTE: Provide nail holes for one of 2 methods of nailing slates: Head Nailing or Shoulder Nailing. Head Nailing with 2 holes is a frequently employed method of nailing slates. On thicker or larger slates 4 holes are recommended. Shoulder nailing is generally reserved for open slating applications where ventilation is required.
.5 Location of nail holes:
.1 Machine punch holes.
.2 Head nailing method: punch 2 holes 1/4-1/3 length of slate from top, and [50] [32]mm in from edge on both sides. [Punch 2 additional holes  [50] mm above regular 2 holes].
.3 Shoulder nailing method: punch 2 holes at distance equal to exposure plus lap plus tolerance from tail of slate and [50] [32]mm in from edges.
.3 Slate for graduated roof.
.1 Grade S1 quality, in accordance with ASTM C406/C406M.
.2 Hard, dense, sound rock, [unpunched] [machine punched for  [2] nails each].
.1 Exposed corners unbroken.
.2 Unbroken corners on covered ends.
.3 Free of knots, knurls and twists.
.4 Free of pyrite, ribbons and cross grain.
.5 Broken and cracked slates: not permitted.
.6 Irregular shaped slates: custom cut and punch on site.
SPEC NOTE: Any desired range of thicknesses and lengths may be used.
.3 Sizes:
.1 Width: random widths from [300]to [610]mm.
.2 Length: graduated lengths from [_____][_____]
.4 Thickness: in combination of thicknesses from [6]to [19]mm.
SPEC NOTE: Specify colour or colour mixture, permanent or weathering, and percentages of each desired.
.5 Colours of slate: [_____][_____]
SPEC NOTE: Machine punched does not exclude hand punching by means of punch and mawl or hand punching with hammer as slate is laid. Hand punching may be undertaken for a variety of reasons, i.e., to properly locate holes for fitting hips or to obtain suitable nailing surface.
.6 Slate: hard, dense, sound rock, machine punched for two nails each with corners unbroken. Slates [19]mm and thicker, when [510]mm or more in length, to have four holes.
SPEC NOTE: Provide nail holes for one of 2 methods of nailing slates: Head Nailing or Shoulder Nailing. Head Nailing with 2 holes is most frequently employed method of nailing slates. On thicker or larger slates 4 holes are recommended. Shoulder nailing is generally reserved for open slating applications where ventilation is required.
.7 Location of nail holes:
.1 Head Nailing Method: 2 holes are punched 1/4-1/3 length of slate from top, and [30] [50]mm in from edge on both sides. [Punch 2 additional holes  [50] mm above regular 2 holes].
.2 Shoulder Nailing Method: punch 2 holes at a distance equal to exposure plus lap plus tolerance from nail of slate and [50] [30]mm in from the edges.
SPEC NOTE: A contingency sum should be carried in specification for this work. Alternatively, preliminary assessment may allow for pricing unit rates for sheathing and wood framing repairs.
SPEC NOTE: Lath (i.e., battens or strapping) is only an optional item. Due to the extreme weather, most slate in Canada is laid directly on a solid roof deck.
.4 Wood Lath: [refer to Section 06 10 00- Rough Carpentry] [in accordance with CSA O141].
.1 Size: minimum [19]mm x [89]mm wood battens.
.5 Wood Sheathing: [refer to Section 06 10 00- Rough Carpentry] [in accordance with  [CSA O121] [CSA O151]].
.1 Size: to suit application.
SPEC NOTE: Roofing felts and papers may be appropriate underlayment material: including plain asphalt-saturated organic felts (minimum 13.6 kg being commonly used for slate roofs - see NRCA Roofing Manual) and asphalt saturated paper.
.6 Underlay for roofing slate: [No. 30] [perforated] [unperforated] [No.15]asphalt felt to CSA A123.3.
SPEC NOTE: Modified bituminous membranes cross-laminated with polyethylene is used as a waterproof roof underlayment. This material acts as a vapour barrier necessitating proper design of the roof envelope to prevent condensation and moisture damage to the roof assembly. Refer to the manufacturer's product literature for recommendations regarding proper use and limitations.
SPEC NOTE: A self-adhering bituminous membrane may be required for protection against ice damming. The membrane should be applied directly to a properly prepared substrate. A separation sheet is necessary between this membrane and the slate and metal flashings.
.7 Self-adhesive bituminous membrane: to ASTM D1970/D1970M, with high softening point.
SPEC NOTE: Appropriate manufacturer's primer may be required for wood deck to ensure proper adhesion.
SPEC NOTE: Modified bituminous membranes should not be covered directly with metal flashing since heat build-up during summer can cause it to melt. Shingles provide ventilation to prevent heat build-up. For small areas where the risk of leakage is remote a kraft paper slip sheet may be used to separate the membrane and sheet metal.
SPEC NOTE: A separation sheet should be used to isolate all asphalt/bituminous-based underlayments from any metalwork (particularly where soldering is required) such as a dry sheathing paper or rosin-sized building paper.
.8 Underlay for metal flashing: [No.15 perforated asphalt felt to CSA A123.3] [modified bituminous membrane] [asphalt laminated 3.6 to 4.5 kg kraft paper] [dry sheathing to CAN/CGSB-51.32].
.9 Nails and other fasteners:
SPEC NOTE: Insert basic nail material and finish to suit the specified sheet metal and to avoid galvanic action between dissimilar metals.
SPEC NOTE: Under ordinary conditions it will be found satisfactory to use 3d, 32 mm nails for commercial standard slates up to 458 mm in length. Use 4d, 38 mm nails for larger slates and 6d, 51 mm nails on hips and ridges. Proper size may be determined by adding 26 mm to twice thickness of slate. Where through penetration of sheathing will not ordinarily be seen, it provides evidence that nails of sufficient length were used. Where under side of roof boards are exposed to view, as is sometimes case with overhanging eaves, select a nail of such length as will secure sufficient penetration but not be driven through sheathing.Do not use coated nails (i.e., galvanized), as the coating will wear off over time with slate movement.
SPEC NOTE: Under ordinary conditions it is recommended to use minimum No. 10 gauge 38 mm large headed wire cut nails for standard slate thickness and sizes. However, for thicker slates nails are required to be 25 mm longer than two thicknesses of slate. 51 mm nails are often used to secure the under-eave slates and hip/ridge slates (such as for saddle and comb slate finishes). Care and further detail may be required where nail penetration through the underside of the roof deck is undesirable. Slate nails should ideally be either solid copper or stainless steel.
SPEC NOTE: If a wire nail is used, the ribbing on the shank must extend at least halfway down the shank. If a square section shank is used, the upper part of the shank must be checked to ensure it is smaller than the holes in the slate.
SPEC NOTE: See Architectural Conservation Technology Manual.
.1 Nails for slates: large-head [wire] [smooth shank] [ring shank] [barbed] [cut]slaters type of [solid stainless steel] [solid copper], [_____][_____]
.2 Slate Hooks: [copper hooks] [[type 304] [type 316] stainless steel hooks]mm thick.
.3 Nails for metal flashing to CSA B111 flat head, wire, barbed, roofing nail type; [_____][_____]
SPEC NOTE: Flashing materials must be selected from materials which will not produce galvanic action or associated metal corrosion.
.10 Flashing:
SPEC NOTE: Specify other flashing material, gauge, weight, painting/coating and method of laying. See section 07 03 32- Historic - Wood Shingles and Shakes Roofing and the ACT Manual.
SPEC NOTE: Refer to SMACNA and CDA publications regarding sheet metal flashing.
SPEC NOTE: Cold rolled temper copper is generally used for large pieces. Soft temper copper is used for small flashing pieces installed without soldering or nailing.
SPEC NOTE: The use of galvanized metal flashings for slate roofs should be avoided as the inevitable corrosion and perforation of the steel flashings will lead to an early roof failure.
.1 Copper sheets: to ASTM B370 [soft] [cold rolled]temper with mass of [_____]
.2 Sheet lead:
.1 Soakers and step flashings: 0.126 kg/m2to 0.160 kg/m2.
.2 Cover, cap and valley flashings: 0.21 kg/m2to 0.253 kg/m2.
.3 Clips and cleats: [0.82 mm thick lead-coated copper sheet] [0.253 kg/m2sheet lead].
.4 Mechanical jointing: lead burning only.
.11 Accessories for flashing include cleats, lead wedges, washers and other accessories required to perform work. Ensure metal accessories are compatible with adjacent materials.
SPEC NOTE: See the Architectural Conservation Technology Manual.
.12 Solder: to ASTM B32, [50%]tin and [50%]lead.
SPEC NOTE: Solder and flux are not used with aluminum, lead or prefinished galvanized steel. Check with sheet metal manufacturers regarding recommended tin and lead proportions in solder.
.13 Flux: rosin, cut hydrochloric acid, or commercial preparation suitable for materials to be soldered.
SPEC NOTE: See the Architectural Conservation Technology Manual.
.14 Cement:
.1 Plastic cement: to CAN/CGSB-37.5.
.2 Roofing cement: to CAN/CGSB-37.5.
.3 Colour: [to match slate].
SPEC NOTE: Gutters require drainage calculations to ensure that precipitation is adequately handled. Size of gutters should be equal or larger than that indicate by the drainage calculations.
.15 Metal ridge caps.
.16 New gutters and downspouts: [_____]
.17 Tilting fillets.
.18 Blocking.
2.2 SOURCE QUALITY CONTROL
SPEC NOTE: Slates must be "Grade S1", and meet the requirements of S1 quality in accordance with ASTM C406. Require the quarry or supplier to provide ASTM test results that clearly indicate that the project's slates conform to the requirements of this specification.
.1 Slate tests and evaluations.
.1 Use independent testing agency.
.2 Conduct following tests:
.1 ASTM C120/C120M.
.2 ASTM C121/C121M.
.3 ASTM C217/C217M.
.4 ASTM C406/C406M.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for slates installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [Consultant] [DCC Representative].
.2 Inform [DCC Representative] [Consultant] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [Departmental Representative] [DCC Representative]].
.4 Confirm existing slate characteristics prior to start of Work.
.5 Stop work and report immediately to [Consultant] [Departmental Representative] [DCC Representative]evidence of structural deficiencies, fungal activity, insect infestation not described on Contract Drawings which may affect the [scope of the Work] [durability of finished product] [safety of workers].
3.2 PREPARATION
.1 Protection of in-place conditions:
.1 Ensure workers wear soft-soled shoes while applying slate roof.
.2 Construct board walkways over slate before walking on roof.
.3 Secure scaffolding, rigging and other apparatus:
.1 Cause no damage to roof and sidewalls.
.2 Does not compromise weather tightness of roof and sidewalls when removed.
.4 Drive slater's stakes into scaffold only.
.5 Avoid driving slaters stake into roof boards.
3.3 SURFACE PREPARATION
.1 Stripping off existing finishes:
SPEC NOTE: It may be useful to call this up under a related specification section since flashings, cleating, seaming can be quite elaborate and have a significant impact on the design. Shop drawings may be useful.
.1 Notify [Consultant] [3] [DCC Representative] [Departmental Representative]working days in advance of stripping of roofing. Allow [DCC Representative] [Departmental Representative] [Consultant]to inspect original detailing during removals.
.2 Remove existing roof [and dormer]finishes, flashings, underlay and exposed [lath] [sheathing].
.3 Remove existing flashings, metal trim and deteriorated substrate.
.4 Remove existing slate and flashing nails. Set nails which break off. Leave surfaces free from dirt and loose material.
.5 Remove existing [gutters] [downspouts]prior to stripping off existing roof finishes.
.1 Store [gutters] [downspouts]safely and securely for later re-installation.
SPEC NOTE: Determine disposal method for existing roof materials. All should be removed from site. The slate could be carefully removed and sold as second slate.
SPEC NOTE: Loose or corroded nails are often present on 100 year-old roofs. For slate to be a durable finish for the next 100 years, a well-nailed, straight and level sheathing is required.
.6 Inspect roof framing and sheathing.
.1 Take up, cut out, and, remove burned portions of sheathing boards and sections of rafters affected by fungal or insect attack.
.7 Insert new rafters to match existing rafter dimensions adjacent to those rendered non-structural by removal of deteriorated portions and as directed by [Departmental Representative] [DCC Representative] [Consultant].
.1 Toe-nail to bearing elements.
SPEC NOTE: Lath is also commonly referred to as battens or strapping.
.8 Replace cut-out portions of [sheathing boards] [lath]with boards of equal dimensions.
.1 Seat each end of board on rafter, with minimum [26]mm bearing.
.2 Secure to rafter with nails as directed on site by [Departmental Representative] [Consultant] [DCC Representative].
.9 Lay roof sheathing boards tightly together. Sheathing members: approximately [254]mm wide, [tongue and groove] [square]cut.
.10 Inspect roof framing and sheathing after completion of repairs.
.1 Ensure finished surface is continuous smooth and free of gaps.
.11 Cover knot holes and voids up to 20 mm in diameter with sheet copper. Nail sheet copper to deck.
.12 Make surfaces smooth, clean, dry and free from wood rot and other defects, and ready for installation of new materials.
3.4 INSTALLATION - ROOF DECKING
SPEC NOTE: A contingency sum should be carried in specification for this work. Alternatively, preliminary assessment may allow for pricing unit rates for sheathing and wood framing repairs.
.1 Install [roof boards] [solid sheathing]at eaves, valleys and saddles.
SPEC NOTE: Lath (i.e., battens or strapping) is only an optional item. Due to the extreme weather, most slate in Canada is laid directly on a solid roof deck.
.2 Install lath: space lath members [same as slate exposure] [[610] mm on centre].
.1 Install [1]roof board[250] [s]mm in width along eaves to receive first courses of slate.
.2 Install similar amount at hips and ridges.
.3 Install [1]board on each side of valleys.
.4 Install boards to first rafter on each side of chimneys, ventilators and skylights, and lay additional boarding front and back in addition to chimney saddle.
3.5 INSTALLATION - UNDERLAYMENT
.1 Install asphalt-saturated [felt] [paper] [modified bituminous membrane]under slate roof.
.1 Restrict use to [back pans] [valleys] [areas designated on Contract Drawings] [eaves] [saddles].
.2 Install underlayment parallel to eaves with minimum 50 mm head and end laps.
SPEC NOTE: Use the following sub-paragraph for low slope roofs (8:12 to 20:12) and roofs with wind-driven rain exposure.
.3 Install underlayment parallel to eaves with minimum 150 mm end laps and 75 mm head lap.
.4 Fasten top edge of strips with roofing nails. Ensure top edges are secured in place for application of slates.
.5 Lap underlayment over hips and ridges.
SPEC NOTE: Condensation may form on the underside of the valley flashing and may corrode  metals other than copper; therefore it is advisable to eliminate use of felt under flashings. However, when metals are painted on the underside, felt could be used.
.6 Lap underlayment minimum 75 mm over [metal valleys] [built-in gutters].
SPEC NOTE: When using modified bituminous membranes it may be preferable to include the entire membrane system under a related specification section such as Air Barriers or Underlayment. Details of this system have not been included in this Section.
.2 Install modified bituminous membrane according to manufacturers direction over sheathing.
.3 Install self-adhesive bituminous membrane:
.1 Over sheathing, along eaves [areas noted on Contract Drawings].
.2 Install membrane smooth and not stretched.
.3 Immediately cover membrane.
.1 Protect from sunlight and mechanical damage.
.4 Eaves: install full roll width parallel to eave in maximum 2400 mm long strips, with 150 mm end laps and 75 mm head lap.
3.6 INSTALLATION OF FLASHING
SPEC NOTE: Flashings are required where a roof meets a wall, where roof planes intersect to form a valley, where a chimney or other element penetrates the roof, where a ledge is formed on a side wall and, where a roof meets an edge or gutter. Refer to the CDA Handbook or the SMACNA Manual.
.1 General:
.1 Make surfaces [_____]cleats to receive flashings smooth and even, and set nail heads.
.2 Seam flashing with [lock] [soldered]seams. Prevent water infiltration. Provide expansion joints.
.3 Ensure no damage is caused to existing flashings during construction.
.4 Fold under exposed edge of flashings 12 mm. Conceal edges of flashings from view.
SPEC NOTE: A base and counter flashing system should be employed where a roof joins a wall or where penetrations occur on a sloping roof.
SPEC NOTE: Step or base flashings may also be referred to as "soakers". These soakers should be sized to maintain the specified slate head lap and side lap.
.2 Base Flashings:
.1 For walls and roof penetrations:
.1 Minimum [150] [102]mm high; project minimum [102]mm out onto roof; full [3045] [2400]mm in length. Lap sloped intersections longitudinally minimum [100] [76]mm.
.2 For horizontal runs:
.1 Flat-lock and solder joints.
.3 For stucco-coated walls:
.1 Lap metal lath over flashing.
SPEC NOTE: Depending on the nature of the material comprising the vertical surface, different techniques were are used to secure the top edge of the counterflashing. Select the appropriate paragraph.
.3 Cap Flashings and Counterflashings:
.1 Turn cap flashings down over base flashings minimum 102 mm. Bend edge back and up 13 mm.
.2 Wood siding, clapboarding and shingles: extend counterflashing up under exterior coverings minimum 102 mm above roof. Nail along top edge 203 mm on centre.
SPEC NOTE: Verify legality and suitability of using lead to caulk reglets.
.3 Stone masonry: extend counterflashing to joints of masonry walls 102 mm. Turn inner edge back on itself 12 mm. Bend sheets to required shapes, and build in with masonry work. Cutting out of joints for setting flashings is not permitted.
.4 Brickwork: Finish flashings in reglets in brickwork, where indicated.
.1 Turn flashing into reglet full depth and turn back to form hook.
.2 Fill and caulk reglet after flashing is in place.
.1 Horizontal surfaces: use molten lead.
.2 Vertical surfaces: use [lead wool] [[lead wedge plugs] [mortar] [stainless steel screws with nylon sleeves] [caulking]].
.5 Stucco on wood: form counterflashing over 0.875 mm thick baseboard and extend up wall minimum 50 mm above baseboard. Nail at top with nails 305 mm on centre. Place metal lath over flashing.
.6 Stucco on masonry: build counterflashing into masonry as Work progresses. Project out from wall as required and turn down over base flashing.
.7 Concrete walls: set counterflashing in forms before concrete is poured. Extend flashing into wall minimum 50 mm and turn back inner edges 12 mm.
.4 Step Flashing:
.1 Lap steps 50 mm to 76 mm. Lap joints vertically and do not solder.
SPEC NOTE: Flash and counterflash all pieces elements penetrating through roofs.
.5 Roof Penetration:
.1 Extend base flashings out onto roof minimum 150 mm length to cover slate course below pipe and extend up under slate course above as far as possible. Do not puncture with nails.
.2 Patented vent-flashing devices: Obtain approval of [Departmental Representative] [Consultant] [DCC Representative]; copper [_____]
.6 Open Valley Flashing:
SPEC NOTE: A method sometimes used on wide valleys is to fold metal 100 to 125 mm from valley line and 75 mm from cleat fold. This is known as "fold-over" flashing. Specify if required.
.1 Flashing pieces:
.1 Full length sheets, width to suit application.
.2 Cover open portion of valley and extend up under slate minimum 100 mm on each side.
.3 Secure sheets over underlayment to roof boards with cleats 200 - 300 mm apart.
.4 Turn edges of flashing sheet over bend of cleat 12 mm.
.5 Nail cleat to roof boards and bend over to cover nails.
.2 Taper flashing metal sheets to accommodate increasing width of valley, as it descends. Extend flashing 100-200 mm under slate, and as far as possible. Do not puncture with nails.
SPEC NOTE: To break the force of water from the steeper or longer slope and prevent it being driven up under slate of opposite side - here two valleys of unequal size come together, or where areas drained by valley are unequal - specify a crimp angle or tee not less than 25 mm high. This crimp may be a pre-formed valley sheet, formed in valley sheet before placing, or it may be made of a separate piece soldered to valley sheet. This detail is applicable to both open and closed valleys.
.3 Install pre-formed V crimp valley flashing.
.4 Install formed valley sheet flashing with minimum [25]mm high centre crimp.
.5 Install valley sheet flashing with soldered [25]mm high [angle] [tee].
.7 Closed Valley Flashing:
.1 Install [soakers] [discontinuous pieces]of closed valley flashing interwoven with slate courses.
.2 Extend sheet 50 mm above top of slate on which it rests such that nails will not penetrate slate beneath.
.3 Length of sheet to allow lapping of sheet below minimum 75 mm. Set sheet back of butt of slate above. Ensure sheet is not visible.
.4 Width of sheet to allow vertical distance from centre of valley to a line connecting upper edges of sheet [to below slate nailing holes] [of minimum 100 mm].
SPEC NOTE: Specify alternate method for flashing a closed valley. This method consists of laying sheets in long pieces along valley centre line directly on felt or paper which covers sheeting.
.5 Lap pieces of closed valley flashing 100 mm in direction of flow.
.6 Nail flashing along outer edge 460 mm on centre.
SPEC NOTE: Cover crickets or saddles formed back of vertical surfaces, such as chimneys, breaking through sloping roofs. Flashing these crickets should be specified as part of flashing along sides of chimney.
SPEC NOTE: Specify framing and blocking for crickets under carpentry.
.8 Crickets and saddle flashing:
.1 Extend flashing covering cricket up under slate minimum 150 mm.
.2 Turn up flashing of cricket against chimney minimum 100 mm.
SPEC NOTE: This type of flashing is commonly used in mitred hips and ridges.
.9 Hip and ridge slip flashing: [soakers]woven in with each course.
SPEC NOTE: Specify flashings for window caps and where a ledge is formed at a sidewall.
.10 Sidewall:
.1 Extend flashings up under slates of sidewall minimum 100 mm.
SPEC NOTE: Edge flashing and/or gutters are optional.
.11 Edges and Gutters:
.1 Edges: Extend flashing up under slates at roof edge minimum [_____]
SPEC NOTE: Because the gutter detail, whether hung or built-in, may be a design feature of the roof, adequate drawings to complement the specification are recommended. A separate specification section for Sheet Metal and Flashings may be preferable where gutter details are elaborate such as those integrated with a decorative metal cornice.
.2 Gutters: install in accordance with Contract Drawings.
3.7 SLATING
SPEC NOTE: The three most common slating methods; Standard, Textural, and Graduated roofs are specified here. Specifications for other less common methods; i.e., Dutch lap, French Method, or special pattern should be developed as required. Descriptions of latter methods are provided in the ACT Manual.
SPEC NOTE: Standard lap is commonly 76 mm, but may be increased to 102 mm for lower-sloped roofs or reduced to 51 mm for mansard roof and vertical wall applications. The Side Lap should never be less than the Lap, and for fixed width slates it may be preferable that the Side Lap is half the width of the slate; therefore, slate-and-a-half should be used.
SPEC NOTE: The centre to centre distance of slating battens for sized and patterned slates is calculated by the formula: Gauge = length of slate minus Lap, divided by 2.
SPEC NOTE: The Holing Gauge is particularly important for a battened roof. It can be calculated by the formula: Holing Gauge = Gauge + Lap + 15 mm.
SPEC NOTE: The Angle of Creep - the angle of spread of water beneath a butt joint - is relatively small on steeply sloped roofs, but increases quite considerably on lower sloped roofs where water runs away more slowly.
.1 Slating standard roofs:
.1 Install slate over dry, sound substrate. Ensure underlayment is undamaged and ready for slate installation.
.2 Slate exposure: length of slate less head lap, divided by two.
.3 Salvaged slates.
.1 Sort slates for faults.
.2 Sort slates to thickness/gauge.
.3 Only use salvaged slates together where indicated on Contract Drawings.
.4 Do not mix with new slates.
SPEC NOTE: The standard 75 mm lap or 75 mm head lap means lap of slate over second course below. A smaller lap may save in number of slates but will not compensate for risk of leakage. Where slopes are less than 8:12 or 2:3 lap should be increased. For walls a 51 mm lap may be used.
.4 Cut slates before installing: lay over metal straight-edge and trim with [slater's shears] [chopping hammer].
.5 Install slates in horizontal courses. Break joints in courses minimum 100 mm [and falling at middle of slate of preceding course].
.6 Install slates with 3 mm ± gap between abutting slates on each course.
.7 Install slates in diminishing thicknesses from eaves to ridge.
.8 Install slates of matching thicknesses side-by-side.
.9 Fixed width slates.
.1 Side lap: half the width of slate.
.2 Vertical side lap lines: straight and true from eaves to ridge.
.10 Install slate courses at same exposure and head lap from eaves to ridge.
.11 Secure slate with 2 [flat head]slate nails. Re-hole slates as required.
.1 Drive nails to hang slate on nails.
.2 Do not produce strain on secured slate nor on overlying slate. Do not drive home nails.
.12 Eaves, cornice line and gable ends.
.1 Project slates [50]mm at [eaves] [gutter]edge and [25]mm at gable ends.
.2 Double slates at eaves and cornice line with under-eave slates. Install under-eave slate face down. Form a chisel edge with first course slating.
.1 Cut slate in this course [to required length] [equal to the exposure plus lap].
.3 Cant [cornice line] [eaves]with wood tilting fillet, thickness to suit application.
.4 Slates at eaves: place of [bevelled] [riven] [dressed edge]of slate downward.
.13 Lay [vertical slates] [upright]with [51]mm lap and fix to walls with 4 nails per slate.
.14 Install nails to slates overlapping sheet metal work. Place  nails to avoid puncturing sheet metal. Obtain written permission from [Departmental Representative] [DCC Representative] [Consultant]to use exposed nails in top courses
.15 Cut down final slate courses at roof junctions with ridges and apron walls to same exposure and head lap as main body of slate roofing.
.16 Support head of top courses with continuous wood tilting fillet, size to suit application. Re-hole slates as required.
.17 Neatly fit slate around [roof penetrations] [ventilators] [pipes].
SPEC NOTE: Caution should be exercised in the excessive use of elastic cement on slates, and used only where nailing does not provide sufficient mechanical attachment against wind uplift, such as where head nailing of slates may be required. Using elastic cement at hips and ridges is not universally favoured.
.18 Cover exposed nail heads with elastic cement.
.19 Lay hip slates and ridge slates in elastic cement, [spread over unexposed surface of under courses of slate,]nail securely in place [and point with elastic cement].
.20 Apply elastic cement under [bottom cut edges] [tail]of slate [for exposed conditions].
.21 Build in and place flashing pieces.
.22 On completion: ensure slate is sound, whole and clean.
SPEC NOTE: Specification paragraphs given in Standard Roof with exception of 3.05.1.4 may be repeated here. Alternative wording for 3.05.1.4 is specified here.
.2 Slating textural roofs:
.1 Cover surfaces with slate in combination of colours, sizes and thicknesses [as indicated on Contract Drawings].
.2 Lap slates with well-broken joints. Join overlapping slate as near centre of under slate as possible and minimum [75]mm from under joints.
SPEC NOTE: Specification paragraphs as amended for slating textural roofs can be used to specify slating graduated roofs.
.3 Slating graduated roofs:
.1 [_____]
SPEC NOTE: Specify one of the 2 kinds of ridges, both recommended by the National Slate Association; saddle ridge and comb ridge. Specification of other less common kinds of ridges used historically i.e., Freestone bedded in lime mortar, clay ridge tiles, wrestler ridge slates, ridges shaped in slate, slate roll capping, slated ridges over wooden ridge saddles or metal saddles, should be specified as required.
.4 Ridges:
SPEC NOTE: The most common types of ridge finishes are Saddle, Strip Saddle, Comb, Metal. Less common types of ridges used historically include the following (which may be bedded using mortar, but must be mechanically secured): Clay Ridge Tiles (half round or angular), Prefabricated Ridge Slates (ridge roll or angular).
SPEC NOTE: It is recommended to install a wood cant/lath strip along both sides of the ridge for the heads of the top course of slates (i.e., the slate course immediately below the ridge finish), to ensure that these courses of slates are flush and lay flat against the main body of field slates.
SPEC NOTE: In constructing a saddle ridge regular roofing slates on opposite sides of roof are brought up to ridge so that they butt flush. Ridge is finished with combing slates. These are pairs of slates, one on each side of roof, butted along their long dimensions, and laid in regular courses. Lap and exposure is generally that used for roofing slates.
.1 Saddle Ridge:
.1 Ridge: saddle ridge type where indicated on Contract Drawings.
.2 Lay combing slate with grain [vertical] [horizontal]. Maintain exposure of roof approximately uniform.
.3 Overlap combing slates and break joints with underlying slates. Cover nails.
.4 Cover nails in [last] [finishing]slate course of ridge with elastic cement. Hold tail of finishing slate in place with elastic cement.
.5 Nail only at joints of underlying slates
.6 Starting slate of ridge: slate and a half in width.
.7 Fill joints on top of ridge formed by butted edges of combing slates with elastic cement.
.8 Install [roofing underlayment] [metal flashing]under combing slates.
.9 Ensure head lap overlaps are in opposite direction to prevailing winds.
.10 Install wood lath strip along both sides of ridge on top of sheathing. Nail combing slates to wood lath strip.
SPEC NOTE: A variation of saddle ridge, strip saddle ridge is laid in a similar manner to above except that the combing slates do not overlap but butt flush and each combing slate has four nails. Combing slate may have same width as regular roofing slate or may be narrower. Nails should be covered with elastic cement and edges of combing slates set in elastic cement.
.2 Strip saddle ridge: [as indicated on Contract Drawings].
SPEC NOTE: Comb ridge is laid with grain of slate parallel or perpendicular to ridge line. Exposure is generally that used for roofing slates. Combing slate on side of roof with the prevailing winds, extends beyond ridge line for not more than 25 mm.
.3 Comb Ridge: [as indicated on Contract Drawings].
.1 Lay combing slate with grain vertical or horizontal, embedded in elastic cement at edges.
.2 Cover nails of ridge with elastic cement.
SPEC NOTE: A variation of comb ridge is known as cox-comb ridge in which combing slate alternatively project on each side of ridge.
.3 Cox-comb type as indicated on Contract Drawings.
.4 Metal Ridge:
.1 Install metal ridge cap flashing to profile and detail on Contract Drawings:
.1 Fasten with [cleats] [clips].
.2 Mechanically fasten into wood ridge blocking.
.3 Avoid face fastening of metal ridge cap directly through slates.
SPEC NOTE: Specify one of the 3 kinds of hips, recommended by National Slate Association; saddle hip, mitred hip and Boston hip. Other kinds of hips used historically should be specified as required.
.5 Hips:
SPEC NOTE: The most common types of hip finishes are as follows: Saddle, Mitred, Boston, Fantail. Less common types of hips used historically include the following (which may be bedded using mortar, but must be mechanically secured): Clay Ridge Tiles (half round or angular), Prefabricated Ridge Slates (ridge roll or angular).
SPEC NOTE: Saddle hip is formed by placing a lath strip along edge of roof hip on top of sheathing. Roofing slates are then laid to stop at edge of this lath strip. Hip slates are then laid on top of lath strip. Slate width is same as exposure of roof slates. A variation of saddle hip is strip saddle hip used on less expensive roofs. Hip is formed of narrower slates laid with butt joints not necessarily lined up with courses of roofing slate.
.1 [Neatly cut] [dress]slate to match existing [field]slate.
.2 Align slate courses at roof slope intersections.
.3 Saddle Hip:
.1 Hips to be [strip saddle] [saddle]type as indicated on Contract Drawings.
.2 Fasten each hip slate with 4 nails driven into lath strip.
.3 Apply elastic cement under lower part of each slate, over nail heads, and on peak of hip before laying slates.
SPEC NOTE: Mitred hip can be formed by laying roof and hip slates in one plane. Hip slates are continuation of roofing courses of slate with accurately cut edges to form tight joints. It is recommended to have either a strip of heavy duty roofing underlayment or, more preferably, metal flashing under all slate hip finishes which should be interwoven between each successive course. Nail holes are covered by succeeding hip slate. A variation of mitred hip is fantail hip. Bottom edge of hip slate is cut at an angle, giving a fantail shape.
.4 Mitred Hip:
.1 Hips: [fantail] [mitred]type as indicated on Contract Drawings.
SPEC NOTE: Boston hip is formed by weaving hip slates in with regular courses of roofing slates. Elastic cement should be used on nail holes and under lower part of each slate.
.5 Boston Hip:
.1 Hips: Boston type, as indicated on Contract Drawings.
SPEC NOTE: Specify one of the 2 kinds of valleys, used in roofing with slate; open valley and closed valley.
.6 Valleys:
SPEC NOTE: The most common types of valley finishes are as follows: Open Valley, Closed Valley. Less common types of hips used historically include the following: Round or Swept Valley.
SPEC NOTE: Open valley is formed by laying strips of sheet metal in valley angle and lapping slate over it on either side, leaving a space in between as a channel to drain water. This channel may increase in width towards bottom to allow for increasing amount of water down the valley and to permit ice to slide down freely.
SPEC NOTE: To ensure that the metal valley is not punctured by the slate nails, it may be necessary to relocate the slate nail holes to one side of the slate, particularly the cut slates at the valley edge. Ensure that the valley metal is secured in place using clips and cleats to the outer edges, as required by the sheet metal Section.
.1 [dress] [Neatly cut]slate to match existing [field]slate.
.2 Align slate courses at roof slope intersections.
.3 Open Valley:
.1 Start slating [50]mm from valley centre at top and taper away from centre at 13 mm for every 2.438 m.
.2 Open valley: minimum [100]mm wide.
SPEC NOTE: Closed valley is formed with slate worked towards centre of valley to meet tightly slate of other side of roof. Pieces of flashing metal are interwoven in each course of slate. Closed valleys should only be used for pitches above 45 degrees. A variation of closed valley is round valley this is especially watertight and has a distinct appearance. Valley slates are at least 102 mm longer than roof slates and correspond to roof courses. Sides of valley slates are trimmed to radius of valley, and tops shouldered so that slates can lie flat. Radius for a round valley at eaves to be 661 mm, which will then gradually diminish to zero at ridge. Another variation of round valley is canoe valley, used when roof conditions do not permit proper radius at eaves to form a round valley. Canoe valley has a radius of zero at both eaves and ridge. Radius increases gradually to maximum halfway between eaves and ridge.
.4 Closed Valley:
.1 Valley: [canoe] [closed] [round]type as indicated on Contract Drawings.
3.8 SITE TESTS AND INSPECTIONS
.1 Ring and flex each slate over knee before installing.
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]if percentage of rejected slates is greater than 2%.
3.9 ADJUSTING SLATE AFTER INSTALLATION
.1 Slate requiring replacement or re-fixing:
.1 Secure with [stainless steel] [copper]slate hooks.
3.10 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].
.1 Clean Work after soldering is done and flashings are completed.
SPEC NOTE: Straps left on roof will rust in time and stain slate badly.
.2 Remove metal straps used for support of scaffold brackets.
.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

