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SPEC NOTE DESCRIPTION: Specifies requirements for the installation of a roof covering made up of small concrete units described as shingles, slates, or tiles. The life span of this type of roof is expected to be approximately 60 years.
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 31- HISTORIC - CONCRETE UNIT ROOFING to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: Concrete tiles were developed in the latter part of the 19th century as a substitute for clay tile, and became a popular roofing system in the early part of the 20th century. The concrete tile roof however is not an appropriate substitute for an existing historic clay tile roof.
SPEC NOTE: Use this section to specify all types of unit concrete roof coverings, concrete shingles, slates, tiles, or channels. Although some roofers will be familiar with installation and details, modern use of concrete roofing is not common. Also, most concrete roofing jobs on historic buildings often consist of repair or reproduction.
SPEC NOTE: Concrete roof materials used in damp areas of the country will collect dirt. Moss and vegetation will eventually appear on the concrete slates. Removal should follow the most recent research. Consult the regional CEAA officer for approved materials and consult AES for approved methods prior to executing the specifications.
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.
SPEC NOTE: Concrete roofing units are recyclable. Wherever possible, used concrete roofing units should be diverted to facilities that reuse concrete roofing units.
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: Edit the following paragraphs for this specific project.
1.2 REFERENCE STANDARDS
.1 ASTM International
.1 ASTM D4869/D4869M-[05(2011)e1], Standard Specification for Asphalt-Saturated Organic Felt Underlayment Used in Steep Slope Roofing.
.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
.1 CSA A123.3-[05(R2010)], Asphalt Saturated Organic Roofing Felt.
.2 CAN/CSA-A179-[04(R2009)], Mortar and Grout for Unit Masonry.
.3 CAN/CSA-A220-Series-[06(R2010)], Concrete Roof Tiles.
.4 CSA A231.1/A231.2-[06(R2010)], Precast Concrete Paving Slabs/Precast Concrete Pavers.
.5 CSA B111-[1974(R2003)], Wire Nails, Spikes and Staples.
.6 CAN/CSA-Z809-[08], Sustainable Forest Management.
.5 Forest Stewardship Council (FSC)
.1 FSC-STD-01-001-[2004], FSC Principle and Criteria for Forest Stewardship.
.6 National Lumber Grades Authority (NLGA)
.1 Standard Grading Rules for Canadian Lumber, [2013].
.7 National Research Council Canada (NRC)
.1 National Building Code of Canada [2015](NBC).
.8 Sustainable Forestry Initiative (SFI)
.1 SFI-[2010-2014]Standard.
1.3 DEFINITIONS
.1 Concrete unit roof: a roof covered with units made of concrete.
.2 Shingles, slate, tile and channel: roofing units made of concrete which make up roof covering.
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 [concrete unit roofing]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.
.2 Submit [half-scale] [full-scale]drawings of individual concrete roofing elements.
.3 Drawings to include: manufacturer, material, size, fastening detail, dimensional plans and sections of concrete roofing.
.4 Work not to proceed without [reviewed] [approved]shop drawings.
.4 Samples:
SPEC NOTE: Use the following paragraph when custom made roofing is required. This is an important step when re-using existing roofing materials.
.1 Submit duplicate representative concrete units showing shape, orientation, colour, overlap, fitting and fixing points.
.5 Test Reports:
.1 Submit test reports demonstrating compliance with specified design and performance criteria.
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 [75] [50]% of construction wastes were recycled or salvaged.
.3 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% 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.
SPEC NOTE: For Federal Government projects, all wood products are to be certified under any one of the three certification systems that operate in Canada: the Canadian Standards Association Sustainable Forest Management Standard, the Forest Stewardship Council's system or the Sustainable Forestry Initiative system. LEED Credit MRc7 - Certified Wood only recognizes wood products certified by FSC.
.4 Wood Certification: submit [vendor's] [manufacturer's]Chain-of-Custody Certificate number for CAN/CSA-Z809 or FSC or SFI certified wood.
1.5 QUALITY ASSURANCE
.1 Qualifications:
.1 Installers: [person] [company]specializing in [historic]concrete unit roofing installations [with  [documented] [5] experience].
.2 Submit [certificates] [documents]proving qualifications of [installers].
.2 Mock-ups:
SPEC NOTE: Mock-ups should be reviewed and approved by the Departmental Representative/DCC Representative/Consultant. The Departmental Representative/DCC Representative/Consultant should provide direction to contractor on final installation detailing.
.1 Construct mock-ups in accordance with Section [01 45 00- Quality Control].
.3 Construct [1200 x 1200]mm portion of concrete roofing including [eave] [hip] [ridge] [valley] [gable rake]details. Duplicate repeat pattern, weather exposure, fitting, battens and method of fixing.
.4 Notify [DCC Representative] [Departmental Representative] [Consultant]of completion of mock-up and allow [24]hours for inspection and approval before proceeding with work.
.5 [Remove mock-up when directed by  [DCC Representative] [Consultant] [Departmental Representative] .] [Mock-up may  [not] be part of finished work].
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Protect concrete roofing units from mechanical damage and weather both in transit and at job site.
.4 Storage and Handling Requirements:
.1 Store concrete roofing units [off ground] [indoors] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [concrete roofing units]from [nicks, scratches, and blemishes].
.3 Protect concrete roofing units edges and corners
.4 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [pallets,] [packaging materials] [padding,] [crates,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 MATERIALS
.1 Concrete unit roofing:
.1 Concrete roofing: to [CSA A231.1/CSA A231.2].
SPEC NOTE: Where existing roofing units are to be re-used, the quantities should be confirmed after a consultant has inspected the units and identified those for re-use. Replacement tile samples should be determined. The gauge, location of new and used units should be pre-planned by the consultant. On site inspections of re-used units should continue as job progresses to ensure quality standards are met for the final assembly.
SPEC NOTE: New units and re-used units should have testing and analysis completed for dimensional stability, coefficient of expansion, elasticity and water absorption level.
.2 New concrete units.
.1 Dimensions: [_____].[_____]
.2 Texture: [_____]
.3 Colour: [_____]
.4 Profile: [as indicated on Contract Drawings].
.3 [New concrete units supplied by  [Owner] [Departmental Representative] [DCC Representative] [Consultant]].
.4 Re-used concrete units: [supplied by  [Departmental Representative] [Consultant] [Owner] [DCC Representative]].
.5 Salvaged concrete units: [_____]
.6 Solar Reflectance Index (SRI) of concrete unit roofing.
.1 SRI value: [_____]
SPEC NOTE: The NLGA, Standard Grading Rules for Canadian Lumber, gives board rules used in Canada. On the basis of species being considered and where it will be obtained (eastern, interior, or western) the appropriate rules should be consulted and a grade chosen.
.2 Battens:
.1 Species: [_____]
.2 Grade: [No. 1] [Construction].
.3 Actual size: thickness [_____]finish.[_____]
.4 CAN/CSA-Z809 or FSC or SFI certified.
.3 Sheathing boards:
.1 Species: [_____]
.2 Grade: [Construction] [No. 1].
.3 Actual size: thickness [_____]finish.[_____]
.4 CAN/CSA-Z809 or FSC or SFI certified.
.4 Underlay:
.1 Building paper: breather type, to CAN/CGSB-51.32, [laminated] [single ply]type [impregnated] [coated] [perforated]to CSA A123.3, No.50 type.
.2 Asphalt-saturated felt: No. [15], breather type, to ASTM D4869/D4869M.
.5 Flashing and Counterflashing:
SPEC NOTE: One base box is 112 sheets, 356 x 508 mm.
.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: 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] [steel] [iron]: minimum [0.396] [0.476]mm thick prepainted on both sides.
.4 Electroplated galvanized [copper bearing steel] [iron] [steel]: minimum [0.476] [0.396]mm thick prepainted on both sides.
SPEC NOTE: A 20 kg/m2lead is approximately 1.6 mm thick. NBC requires a minimum 1.73 mm thick lead be used for flashing at intersections.
.5 Soft lead sheets:
.1 Sheets: [_____]
.2 Flashing at intersections: [_____]
SPEC NOTE: The Lead Industries Association recommends a 12 kg/m2lead be used for cap and base flashings.
.6 Hard lead sheets: [12] [20] [15]kg/m2weight.
.7 Sheet aluminum: minimum [5] mm thick.
.6 Nails:
SPEC NOTE: Length of nail should be 25 mm longer than thickness of roofing.
.1 Wire nails: to CSA B111, common round wire, flat heads, round shank, diamond point. [50] [25] [Copper] [Hot dip galvanized] [Stainless steel]mm long.
.7 Mortar:
.1 Cement lime mortar mixed to [1:1] [1:2]ratio to [CAN/CSA-A179].
.8 Metal lath: [expanded].
.9 Hanging wires: [copper] [stainless steel]mm diameter.
2.2 SOURCE QUALITY CONTROL
.1 Salvaged concrete units: testing by [Departmental Representative] [Consultant] [DCC Representative].
.1 Tests: [dimensional stability] [elasticity] [water absorption level] [coefficient of expansion].
Part 3 Execution
SPEC NOTE: Most historic concrete roofing units are replicas or are very similar to other unit roofing systems. Other concrete roofing units, particularly large interlocking corrugated slab systems, are unique to concrete systems. Each design has different flashing details, flashing materials, underlays and actual application of material to roof. For specific requirements or unusual concrete unit details, specifier is advised to consult other sources. These sources describe details for similarly shaped units in other materials. Another technique is to examine evidence of early roofing details on historic structure. For example, refer to Section 07 03 32- Historic - Wood Shingles and Shakes Roofing. For concrete tiles and slates consult clay tile, slate, sheet lead, or sheet metal flashing literature. Also study the existing structure.
SPEC NOTE: Prior to proceeding with the project a structural engineer should assess the existing structure, plans and verify the roof loading requirements and the capacity of the roof to bear the weight. The condition of the existing roof framing should be confirmed and remedial actions included as part of the project. It is also important to ensure positive efficient drainage of roof design.
SPEC NOTE: Locations for storing bundles of roofing tiles should be confirmed by a Structural Engineer.
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 Visually inspect substrate in presence of [Consultant] [Departmental Representative] [DCC Representative].
.2 Inform [Departmental Representative] [DCC Representative] [Consultant]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 Report to [Consultant] [DCC Representative] [Departmental Representative]discrepancies with as-found drawings. Keep a record drawing to show locations of deteriorated roof framing or sheathing, soffits and fascias found during removal of existing roofing. [DCC Representative] [Consultant] [Departmental Representative]to review and provide recommendations.
3.2 PREPARATION
.1 Protection of in-place conditions:
.1 Workers to wear soft sole work boots while installing roof.
.2 Provide wooden boards or plywood sheathing for walkways.
.3 Protect structure from rain and snow during contract.
3.3 REMOVAL OF EXISTING MATERIALS
SPEC NOTE: The original roof materials should be very carefully removed and stored. Samples should be available for matching with new units.
.1 Remove existing roofing, flashings and underlay, and expose [battens] [sheathing] [roof structure].
.2 Report problems with roof framing and sheathing to [Departmental Representative] [Consultant] [DCC Representative].
.3 Remove damaged sheathing boards and battens as directed by [Consultant] [DCC Representative] [Departmental Representative].
.4 Store salvaged materials for re-use in location designated by [Departmental Representative] [DCC Representative] [Consultant]. Store concrete units off ground.
3.4 SURFACE PREPARATION
.1 Withdraw [nails] [wires], set those which break off.
.2 Repair damaged sheathing boards and battens as directed by [Consultant] [DCC Representative] [Departmental Representative].
.1 Replace cut out portions of [battens] [sheathing boards]with boards of equal dimensions.
.2 Seat each end of [board] [batten]on a rafter, with [minimum 50% of available bearing] [25] [20]mm bearing.
.3 Secure to rafter with nails as directed by [Consultant] [DCC Representative] [Departmental Representative].
.3 Reinforce concrete roofing with expanded metal lath placed mid-slab and turned down into hanging lugs.
.4 Locate [nail holes] [nailing pads]where indicated on Contract Drawings.
SPEC NOTE: If existing roof tiles are to be re-used, cleaning may be necessary if roofing has been discoloured by algae, lichens or moss. A bleach and water solution is sufficient for light cleaning. Heavy discolouration may require formalin. Resistant growths may require soaking in sodium orthophenylphenate. Cleaned tile surface is to be PH neutral to avoid chemical reactions and corrosion.
.5 Clean existing roofing after removal by scrubbing with a bristle brush and a solution of [5% formalin in water] [bleach] [soaking in 2.5% sodium orthophenylphenate]. Rinse with water.
.6 Surfaces are to be clean, sound, dry and free of contaminants.
SPEC NOTE: Underlay materials were not frequently used with concrete roofing. However if insulation of the roof or air infiltration control is required then underlay may be used.
3.5 UNDERLAY
SPEC NOTE: Use of felts and papers for eave protection is a relatively recent practice and may not have occurred on original roof.
.1 Install underlay under concrete roof tiles. Lap joints [150] [100]mm.
.2 Install underlay parallel to eaves with head and end laps minimum [50]mm.
.3 Fasten top edge of strips with roofing nails. Ensure it is held in place until concrete roofing is installed. Nails and spacing in accordance with [Contract Drawings].
.4 Install eave protection [in accordance with NBC] [as noted below].
SPEC NOTE: National Building Code (NBC) specifies use of 0.15 mm polyethylene. Use the roofing felt described in the paragraph below instead of polyethylene but as a minimum adhere to NBC requirements.
.1 Use [#30] [#25]roofing felt laid with minimal seams, lap joints [100] [150]mm.
.2 Fasten bottom edge of eave protection with roofing nails to substrate maximum [300]mm on centre.
3.6 INSTALLATION OF FLASHINGS
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 flashings:
.1 Extend valley sheets from centreline of valley up each side a minimum distance of [250] [300] [450] [230] [180] [200]mm.
.2 Valley flashing for open valley: discontinuous, interwoven with roofing courses, with a [150] [130] [100]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 [crimp] [40]mm high [angle] ["T"]positioned over centreline of valley.
SPEC NOTE: Base and counter flashing were used at chimney, dormer, parapet and vertical wall and roof intersections. Depending on pitch of roof and preference of designer base flashing was either continuous or discontinuous and interwoven with roofing (in case of concrete shingles).
.2 Base flashing:
.1 Flashing: minimum [230] [150] [200]mm high and project minimum [150] [100] [200]mm out onto roof.
SPEC NOTE: Generally, step flashing is interwoven with each course and overlaps at least half the width. Dimensions are governed by the configuration of the concrete units.
.2 Steps: equal horizontal width between [200]mm and [300]mm and vertical height between 2 and 4 courses.
.3 Lap sheets of discontinuous base flashings minimum of [75]mm.
.4 Lap joints between horizontal sheets minimum of [75]mm.
.5 Turn counter flashings down over base flashings [100] [75] [minimum]mm. Extend to within [25]mm of surface of concrete roofing.
3.7 APPLICATION
.1 Install concrete units over dry substrate.
.2 Stagger joints to middle of unit below.
SPEC NOTE: Use the following for concrete units only. Moulded units are self-locating.
.3 Nailing:
.1 Fasten unit through holes provided.
.2 Drive nail flush to top of roof tile. Do not allow nail head to apply pressure to roof tile.
.4 Wiring:
.1 Wrap securing wire around nail.
.2 Ensure wire holds unit down firmly to roof substrate.
SPEC NOTE: Some concrete roofing systems require use of a sealant at ridge and hip. National Research Council recommends using a relatively rich cement-lime mortar (1:1) in such places for durability even if some workability and water retention are sacrificed. Such mortars do not accommodate movement a well as high lime (1:2) content or latex mortars.
.5 Ridges and hips:
.1 Set ridge and hip saddles in cement lime mortar mixed to [1:1] [1:2]ratio. Refer to CAN/CSA-A179.
.1 For freeze-thaw resistance: prepare mortar with flexible SA lime.
.6 Gable rake:
.1 Install standard gable finisher in locations indicated on Contract Drawings.
.7 Finishing valleys:
.1 Cut concrete units extending into valleys to mitre on centreline of valley as shown on Contract Drawings.
.2 Open valleys widths: [150] [100]mm wide.
3.8 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 [reuse] [recycling]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

