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SPEC NOTE SUPPORT: The National Master Specification (NMS) Secretariat wishes to thank the following organization for their revision input and technical update on this Section: Public Works and Government Services Canada (PSPC) Technical and Peer Review Committee a national committee of conservation specialists.
SPEC NOTE: No CSA or ASTM standards exist for stone replacement. Descriptions of materials and methods are provided in the "Code of Practice for Stone Masonry" published by the British Standards Institute, London, BS 5390, 1976.
SPEC NOTE: This Section 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 Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section 01 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 [_____]
1.2 PRICE AND PAYMENT PROCEDURES
.1 Measurement for payment for this work will be on [m2] [m3]basis and will include costs associated with supplying materials, [300 ]mm of core material, repointing and executing work as described herein and reflected in Contract.
.2 Replacing stone cladding:
.1 Measure in [m2] [m3].
.2 Include construction of core depth of 300 mm behind facing stones.
SPEC NOTE: When the facing stone is removed, the core behind the facing stone is often damaged. It is important to include a measurement of the depth of the replacement work in the price per square meter. This will result in a price per cubic meter. If the backing stone is damaged and the depth of replacement work is not specified, the contractor will often request an extra for this work.
.3 Replacing Core Masonry:
.1 Measure in [m2] [m3].
SPEC NOTE: Edit the following paragraphs for this specific project.
1.3 REFERENCE STANDARDS
.1 ASTM International
.1 ASTM C97/C97M-[09], Standard Test Methods for Absorption and Bulk Specific Gravity of Dimension Stone.
.2 ASTM C170/C170M-[09], Standard Test Method for Compressive Strength of Dimension Stone.
.3 ASTM C503/C503M-[10], Standard Specification for Marble Dimension Stone.
.4 ASTM C568/C568M-[10], Standard Specification for Limestone Dimension Stone.
.5 ASTM C615/C615M-[11], Standard Specification for Granite Dimension Stone.
.6 ASTM C616/C616M-[10], Standard Specification for Quartz-Based Dimension Stone.
.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 CSA Group
.1 CAN/CSA-A179-[04(R2014)], Mortar and Grout for Unit Masonry.
.2 CSA A370-[14], Connectors for Masonry.
.3 CAN/CSA-A371-[04(R2014)], Masonry Construction for Buildings.
.4 South Coast Air Quality Management District (SCAQMD)
.1 SCAQMD Rule 1168-[A2011], Adhesive and Sealant Applications.
1.4 DEFINITIONS
.1 Lewis: instrument inserted at top of stone as means of attachment in raising and lowering. Holds stone by means of keys or wedges fitted to dovetailed recess.
.2 Dogs: metal appliance for securing parts or members together by means of one or more projecting teeth or bent portions, lug, cramp.
.3 Fabricator: company having sufficient capacity to quarry, cut, and deliver stonework on schedule.
.4 Installer: company or person specializing in commercial stone work [with 10 years  [documented] experience]. Employ skilled stone masons on site to do necessary field cutting as stones are set.
1.5 ADMINISTRATIVE REQUIREMENTS
.1 Pre-installation meetings:
.1 Masons employed on this project must attend orientation session provided free-of-charge by [Consultant] [Departmental Representative] [DCC Representative]. Session will be offered [_____]
1.6 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 [masonry materials and reinforcing]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer with experience in rehabilitating historic structures registered or licensed in [Province] [[North West Territories] [Territory]] of [_____]
.2 Submit drawings describing method of stone replacement, including removal, shoring and erection.
.4 Samples:
.1 Submit samples of replacement stones [not less than  [60] days before masonry work begins].
.1 Submit [2]of each type of masonry unit specified: [facing stone,] [sandstone,] [limestone,] [below grade stone,] [coping stone] [quoin stone] [above grade stone,].
.2 Submit [1]of each type of masonry accessory specified.
.3 Submit [1]of each type of masonry reinforcement and tie proposed for use.
.4 Submit as required for testing purposes.
SPEC NOTE: Number of samples is determined by testing standard but additional sample may be desirable for administration purposes.
SPEC NOTE: Use the following four paragraphs according to source of supply of stone.
.2 Submit samples from original quarry of replacement stones from quarry supplying original stone as follows:
.1 [4]: representing full range of colour, pattern and inclusions.
.2 [1]: sized and dressed to match existing stone units.
.3 [5]: [150 mm x 100 mm x 50 mm]for compressive strength test to ASTM C170/C170M.
.4 [1]: [150 mm x 150 mm x 12 mm]for porosity test to ASTM C97/C97M.
.5 Select samples from currently worked bed of quarry and accompanied by quarry certification.
SPEC NOTE: The quality of stone in a quarry varies considerably from one bed to another. Stone from a quarry may be of excellent quality. However, the movement of the extraction of stones in the quarry can lead the stone to be of a different quality. It is therefore important to have certificates that are relatively new depending on the scale of the project.
.1 Certification: issued within last [5] [3]years.
SPEC NOTE: Number of samples is determined by testing standard but additional samples may be desirable for administrative purposes. Whenever possible, for a large scale project, it is recommended to visit the quarry.
.3 Submit samples from substitute quarry of replacement stones from quarry having similar stone as original quarry. Submit [4]sets of stones as follows:
.1 [4]: representing full range of colour, pattern and inclusions.
.2 [1]stone[s]sized and dressed to match existing stone units.
.3 [10]stones cut [150 mm x 100 mm x 50 mm]for compressive strength test to ASTM C170/C170M.
.4 [2]stones cut [150 mm x 100 mm x 12 mm]for porosity tests to ASTM C97/C97M.
.5 [5]stones cut [150 mm x 100 mm x 25 mm]for accelerated weathering tests.
.6 Select samples from currently worked bed of quarry and accompanied by quarry certification.
.4 Submit samples of used or previously quarried stone. Make supply of stone accessible to [Departmental Representative] [Consultant] [DCC Representative]. [DCC Representative] [Consultant] [Departmental Representative]to select number of stones for sampling and request sizing and dressing according to requirements.
.5 Submit samples for artificial, plastic, or cast stone: submit 4 sets of samples as follows:
.1 [4]: representing full range of colour, pattern and inclusions.
.2 [1]stone[s]sized and dressed to match existing stone units
.3 [10]stones cut [150 mm x 100 mm x 50 mm]for compressive strength test to ASTM C170/C170M.
.4 [2]stones cut [150 mm x 100 mm x 12 mm]for porosity tests to ASTM C97/C97M.
.5 [5]stones cut [150 mm x 100 mm x 25 mm]for accelerated weathering tests
.6 Submit certification of contents.
.6 Provide mortar samples in quantity and size specified in CAN/CSA-A179.
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 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 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.7 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [masonry work]for incorporation into manual.
1.8 QUALITY ASSURANCE
.1 Allow [Departmental Representative] [Consultant] [DCC Representative]access to mason's workshop for inspection of current work-in-progress.
.2 Qualifications:
.1 Execute work by personnel experienced in preservation  of historic masonry.
.2 Masons engaged by Masonry Contractor to have experience with historic masonry.
SPEC NOTE: For the following paragraph refer to Section 01 61 00- Common Product Requirements, in which, PART 1 article, QUALITY OF WORK, a paragraph states: "Do not employ anyone unskilled in their required duties. Departmental Representative/DCC Representative/Consultant reserves right to require dismissal from site, workers deemed incompetent or careless."
.3 [Departmental Representative] [DCC Representative] [Consultant]has right to reject masons who do not demonstrate appropriate abilities or experience. Refer to [Section 01 61 00- Common Product Requirements].
SPEC NOTE: For complex and unique construction projects edit the following two paragraphs.
.4 Masons employed on this project throughout course of project must meet above requirements. Where, during course of project, masons leave work force, replacement masons must also meet requirements.
SPEC NOTE: Include requirements for job mock-up if required.
.3 Mock-ups:
.1 Construct mock-up in accordance with Section [01 45 00- Quality Control].
.2 Construct mock-up [_____]
.3 [Do not]use existing stonework when constructing job mock-up.
.4 Construct mock-up where directed by [Departmental Representative] [Consultant] [DCC Representative].
.5 Notify [DCC Representative] [Consultant] [Departmental Representative]minimum of [24]hours prior to construction of mock-up.
.6 Work not to proceed prior to approval of mock-up. Allow [24]hours for inspection of mock-up by [Consultant] [Departmental Representative] [DCC Representative]before proceeding with stone repair work.
.7 Perform mock-up of masonry cleaning with low pressure [15 to 45 psi] [1 to 3 bar]clean water and soft natural bristle brush.
.8 When accepted, mock-up will demonstrate minimum standard for this work.
.9 [Retain mock-up as part of finished work]. [Remove mock-up at completion of work as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
1.9 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 Prevent damage and soiling of finishes when transporting, storing and handling.
.4 Keep materials dry. Protect against weather, freezing and any source of contamination.
.5 Do not place stones directly on the ground.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.6 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.1 Divert 50% of packaging waste from landfill. Co-ordinate with Section [01 35 21-  LEED Requirements].
.2 Divert 75% of packaging waste from landfill. Co-ordinate with Section [01 35 21-  LEED Requirements].
.7 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [padding,] [pallets,] [crates,] [packaging materials]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].
1.10 SITE CONDITIONS
.1 Ambient conditions:
.1 Maintain ambient temperature of minimum 10 degrees C after repointing masonry for:
.1 Minimum [7]days in summer.
.2 Minimum [30]days in cold weather conditions using dry heated enclosures.
Part 2 Products
2.1 MATERIALS
.1 Obtain new stone from a single quarry source acceptable to[DCC Representative] [Departmental Representative] [Consultant].
.1 Ensure single quarry source has resources to provide materials of consistent quality and matching existing stone.
.2 Procurement of stones to meet approved schedule.
SPEC NOTE: Stone, such as sandstone, slate, marble and granite, is fragile. 45 to 80 percent of granite and 15 to 20 percent of limestone becomes damaged during quarrying and processing. Further damage occurs during transit. Damaged material can be used productively as fill and aggregate, and the long life of the finished product reduces the need for frequent replacement.
SPEC NOTE: One concern with some types of local stone used indoors is the possible contamination by radon, a naturally occurring radiation, which increases the risk of lung cancer. In particular, radon gas is associated with granite and shale. Check with local authorities, the Provincial Ministries of the Environment, or Environment Canada to determine if radon is a concern in your area.
SPEC NOTE: If more than one type of limestone, sandstone, granite or marble is required, identify each. Describe each type of stone using a separate paragraph. Included below is text for several types.
SPEC NOTE: Damaged, broken stone can be re-used on other projects. Storing for future use in repairs or replacement could be environmentally beneficial
SPEC NOTE: The supply of stones must be monitored to ensure it does not jeopardize the work schedule.
.2 Limestone: to ASTM C568/C568M, category [I - Low Density] [III - High Density] [II - Medium Density], colour and texture to match approved sample No. [_____]
.3 Sandstone: to ASTM C616/C616M, class [III - Quartzite] [II - Quartzitic Sandstone] [I - Sandstone], colour and texture to match approved sample No. [_____]
SPEC NOTE: The manufacturing process must adhere to Lifecycle Assessment Standards as per CSA Z760-94 (LCA Standards) and ISO 14040/14041 (LCS Standards).
.4 Granite: to ASTM C615/C615M, colour and texture to match approved sample No. [_____]
.5 Marble: to ASTM C503/C503M, Class [I - Calcite] [II - Dolomite] [IV - Travertine] [III - Serpentine], colour and texture to match approved sample No. [_____]
.6 Field stone: [round] [angularly]shaped [split] [natural round]faced [granite]field stone of full colour range with maximum single stone face of [0.2]m2and predominance of stones measuring not less than [300]mm across.
.7 Stones:
.1 Good quality, free of cracks, quarrying marks, pick marks and other defects impairing structural integrity of material.
.2 Stone: quarry without blasting.
2.2 STONE CHARACTERISTICS
.1 Sandstone:
.1 Stratification: low, bedding plane to within 15% of the horizontal trim of work.
.2 Density: [2.6].
.3 Cold water absorption: [0.69].
.4 Hot water absorption: [0.72].
.5 Compressive strength: [101.8]MPa.
.2 Limestone:
.1 Stratification: low, bedding plane to within 15% of the horizontal trim of work.
.2 Density: [2.6].
.3 Cold water absorption: [0.69].
.4 Hot water absorption: [0.72].
.5 Compressive strength: [101.8]MPa.
.3 [_____]
.1 Stratification: low, bedding plane to within 15% of the horizontal trim of work.
.2 Density: [2.6].
.3 Cold water absorption: [0.69].
.4 Hot water absorption: [0.72].
.5 Compressive strength: [101.8]MPa.
2.3 STONE BEDDING PLANES
.1 Naturally-bedded: [lintels] [cornice] [string courses] [window sills].
.2 Edge-bedded: [voussoirs].
2.4 STONE FABRICATION
.1 Cut stone to shape and dimensions and full to square with joints as indicated.
.1 Dress exposed faces true.
.2 [Cut stone for  [caps,] [cornices,] [sills,] [copings,] to lay on its natural quarry bed].
.2 Cut-in reglets for flashings where indicated.
.3 Execute profiled work from full size details and templates.
.1 Make exposed arises in true alignment and ease slightly to prevent snipping.
.4 Back-check stone contacting structural members as indicated.
.1 Allow minimum of [25]mm clearance between back of stone and steel and concrete structural members.
.2 Shape beds of stone resting on structural work to fit supports.
.5 Cut stones for anchors, cramps, dowels and support systems.
.1 Provide Lewis pin and clamp holes in pieces which can not be manually lifted.
.2 Do not cut holes in exposed surfaces.
.6 Finish exposed faces and edges of stones to comply with requirements indicated for finish and match [mock-ups] [existing construction] [approved samples].
.7 Roughen stone surfaces of new cut stone against which mortar is to be placed (if face is smooth as a result of sawing) by scoring with saw grinder.
.1 Space score lines maximum [25]mm on center and minimum [3]mm in depth.
2.5 FABRICATION TOLERANCES
.1 Fabricate limestone dimension stone to the following tolerances:
.1 Unit Length: plus or minus [3]mm.
.2 Unit Height: plus or minus [3]mm.
.3 Deviation From Square: plus or minus [3]mm, with measurement taken using the longest edge as the base.
.4 Bed Depth: plus or minus [3]mm.
SPEC NOTE: When feasible, the use of existing stone salvaged from another part of the site for small replacement stones (Dutchman repairs) helps reduce the need to quarry new stone, and provides materials of the same age, and level of patina.
2.6 EXISTING STONE
.1 Use hard, sound, and clean existing stone [salvaged on site] [supplied by  [Owner's] [Departmental Representative] [Consultant] [DCC Representative]]only with [Departmental Representative's] [DCC Representative's] [Consultant's]approval.
2.7 MORTAR
SPEC NOTE: It is highly recommended for historic masonry to have a separate specification section specifying the mortar characteristics.
.1 Mortar: in accordance with Section [04 03 08- Historic - Mortaring].
.2 Obtain mortar ingredients of uniform quality and from a single manufacturer, source or producer.
SPEC NOTE: CAN/CSA-A179 describes the proportions and properties of mortars for use in bedding joints of masonry units. For masonry construction using other than clay or shale masonry units, sand-lime masonry units or concrete masonry units, the proportions of ingredients and any additives to be used in the mortar should be based on laboratory or field experience with the mortar ingredients and the particular masonry units to be used.
SPEC NOTE: CAN/CSA-A179 Appendix B states to carefully design mortar, the following must be considered: physical properties of the masonry unit; service conditions; and, results of the pre-qualification testing and the pre-construction testing. CAN/CSA-A179 Appendix B provides guidance on testing and test frequency of mortar - with acceptance criteria based on property specifications.
SPEC NOTE: For mortar mixes using "unconventional" materials and "unconventional" procedures, a property specification should be used. A property specification is a modified performance-type specification, and it should be used as the acceptance criteria for mortars manufactured off-site. Since 1994, CAN/CSA-A179 provides: performance pre-qualification requirements for "unconventional" materials; mixing procedures and admixtures not specifically recognized by the standard; and, performance pre-qualification requirements for mortars prepared in accordance with the property specifications. Use one of the following two paragraphs.
.3 Proportion Requirements:
.1 In accordance with [CAN/CSA-A179] [Section 04 03 08- Historic - Mortaring].
.4 Property Requirements:
.1 Bearing walls: Type [_____]
.1 Below grade walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Above grade walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.3 Interior walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.4 Exterior walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Non-Bearing walls: Type [_____]
.1 Below grade walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Above grade walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.3 Interior walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.4 Exterior walls: Type [_____]
.1 Bedding mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2]MPa.
.2 Pointing mortar: Type [_____]
.1 Mortar compressive strength at 7 days: minimum [_____][_____]
.2 Mortar compressive strength at 28 days: minimum [_____][_____]
.3 Air entrainment: [8-12%].
.4 Flexural bond strength: minimum [0.2] MPa.
2.8 FLASHING
SPEC NOTE: The following paragraphs indicate several types of through-wall or drip flashing. Select type on basis of intended function.
.1 Flexible Flashing: air/vapour barrier sheet membrane, as specified under Section [_____]
.2 Flexible Flashing: sheet [polyvinyl chloride] [polyethylene;] [0.25] mm thick.
.3 Sheet Metal: [galvanized steel] [stainless steel].
2.9 ACCESSORIES
.1 Obtain each type of stone necessary, sealant and other materials from a single manufacturer.
SPEC NOTE: Ensure drawings clearly indicate type of anchorage, number of anchors per each stone and locations.
.2 Anchors, cramps, dowels: [yellow brass] [commercial bronze] [stainless steel type 302 or 304].
.3 Sealant and backer rod: non-staining type, in accordance with Section [07 92 00- Joint Sealants].
SPEC NOTE: Use the following paragraph for LEED projects.
.1 Sealant: maximum VOC limit [_____]
.4 Setting Buttons: [lead] [resilient plastic]type; non-staining; sized to suit joint thicknesses and bed depths without intruding into required depths of joint sealants or causing third-side adhesion between sealant and setting button.
.5 Asphalt emulsion: [_____]
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify masonry, staging and storage areas and notify [Departmental Representative] [Consultant] [DCC Representative]in writing of conditions detrimental to acceptable and timely completion of Work.
.1 Visually inspect substrate in presence of [Departmental Representative] [Consultant] [DCC Representative].
.2 Inform in writing [Departmental Representative] [Consultant] [DCC Representative]areas of deteriorated masonry not previously identified.
.3 Obtain [DCC Representative's] [Departmental Representative's] [Consultant's]approval and instructions for repair and replacement of masonry units before proceeding with repair work.
SPEC NOTE: If possible evidence of hazardous materials is discovered in the work area, immediately call in experts.
.4 Stop work immediately and report to [Consultant] [DCC Representative] [Departmental Representative]evidence of hazardous materials.
3.2 PREPARATION
SPEC NOTE: Non-calcareous stones do not require weathering. Some sandstone is calcareous.
.1 Weather (seasoned or aged) stone for six months or time specified by [Departmental Representative] [Consultant] [DCC Representative]. Prevent absorption of ground water and water accumulation on stone. Rest stones in their natural bedding during weathering.
.2 Move and lift stone units using means to prevent damage. Submit stone units dropped or impacted to [Consultant] [DCC Representative] [Departmental Representative]for inspection and approval. Do not make holes or indentations for Lewises or dogs on face or top side of stone.
.3 Indicate bedding planes of stone units. Duplicate bedding marks on usable pieces of cut stone.
.4 Place safety devices and signs near work area as directed in accordance with Section [01 56 00- Temporary Barriers and Enclosures].
.5 Install and remove shoring or other supports in accordance with Section [02 03 44- Historic - Subgrade Shoring and Bracing].
.6 Install and remove self-supporting scaffolding in accordance with Section [01 52 00- Construction Facilities].
.7 Protection of in-place conditions:
.1 [Protect] [Cover]adjacent plant material and fragile surfaces.
3.3 RESETTING
SPEC NOTE: Small stones can be held in place by firm mortar so that wedges are not needed. Edit the following two paragraphs to suit.
.1 Fix dislodged masonry units in correct location with [firm mortar] [water soaked  [hardwood wedges] [softwood wedges]].
.2 Insert and compress firm mortar to within [50]mm of pointing surface. Allow mortar to set [24]hours. Damp cure required for minimum [_____]
.3 Pull out wood wedges when dried and shrunken and fill voids with mortar.
.4 Point to surface in two layers.
3.4 STONE REMOVAL
.1 Stone removal in accordance with [Section 04 03 43- Historic - Dismantling Stone Masonry].
.2 Remove [deteriorated] [loose material from]stones. [Create level surface 50 mm from masonry face for setting of stone face plates].
.3 Clean dust, mortar and stone fragments from slot.
3.5 RAKING JOINTS
SPEC NOTE: If mortar has deteriorated to point where it needs replacement then it can be raked out. Mortar to be raked out if loose.
.1 Use [manual raking]tool to obtain clean masonry surfaces.
.1 Remove deteriorated and adhered mortar from masonry surfaces to [sound mortar] [full depth of deteriorated mortar but in no case less than  [20] mm] [[4x] [2x] joint thickness]leaving square corners and flat surface at back of cut.
.2 Clean out voids and cavities encountered
.2 Remove mortar without chipping, altering or damaging masonry units.
.3 Clean [with non-ferrous brush] [by compressed air] [by moderate water wash]surfaces of joints without damaging texture of exposed joints or masonry units.
.4 Flush open joints and voids; clean open joints and voids with low pressure water and if not free draining blow clean with compressed air.
.5 Leave no standing water.
SPEC NOTE: Power tools are not permitted to remove mortar unless approved in writing by Departmental Representative/DCC Representative/Consultant: precautions should be taken to stop at least 10 mm from the edges of the masonry units.
.6 Where use of power tools to remove mortar is deemed appropriate by the [Departmental Representative] [Consultant] [DCC Representative]:
.1 Rake out using maximum [86]mm diameter blades to the centre of the joint only, to a maximum depth that is equal to half of the joint width. Mortar must remain on each side of the saw cut. Raking must not touch the masonry units.
.2 Stop saw cut 50 to 75 mm from end of vertical and discontinuous horizontal joints. Do not cut into masonry units.
.3 Notify the [DCC Representative] [Consultant] [Departmental Representative]to inspect the raking, prior to removing the remaining mortar with hand tools.
.4 Remove remaining mortar with hand tools.
3.6 CUTTING/SIZING OF STONE
SPEC NOTE: For fine gauge joints specify thickness to nearest millimetre only (i.e. 2 mm). For regular joints give a +/-2 mm tolerance (i.e. 8 mm to 12 mm). For rubble joints give a +/-25 mm tolerance (i.e.: 25 mm to 75 mm).
.1 Use calipers, squares and levels to measure hole for new stone. Allow for mortar joints [to match existing] [of [_____] to [_____] mm thickness].
.2 Sill stones:
.1 Provide 1:10 slope on top face of stone unit, sloping down to front face.
.3 Coping stones
.1 Provide 1:10 slope on top face of stone unit, sloping down to [both faces] [front face].
3.7 MOVING STONES
SPEC NOTE: These precautions avoid danger to stone units and injury to workers. They should be adjusted according to size of stone units. Avoid damaging arris of stone.
.1 Use [dogs] [Lewises]to lift stones to working level.
.2 Move stones horizontally [on sleds] [in wheelbarrows] [on carts].
.3 Slide stones into place [on wood ramps].
.4 Protect edges of stone from damage when hoisting and lifting from position. Use [wood shims] [separators]to isolate units from hoisting belts.
.1 Incorporate only undamaged stone in Work.
3.8 STONE REPLACEMENT
.1 Co-ordinate bond pattern, coursing height and joint width with existing stonework  in area selected by [Departmental Representative] [Consultant] [DCC Representative].
.2 Clean dust and stone fragments from slot.
.3 Clean stone by washing with water and natural fibre brush before laying.
.4 Before proceeding with Work, inspect cleaned surface with [DCC Representative] [Consultant] [Departmental Representative].
.5 Install masonry ties, connectors and flashings in accordance with CSA A370 and CAN/CSA-A371 unless indicated otherwise.
.1 Apply asphalt emulsion to [masonry connectors] [concrete surfaces] [shelf angles] [masonry ties].
.2 Obtain approval of [Consultant] [Departmental Representative] [DCC Representative]of placement of ties and connectors prior to placing mortar.
.3 Use non-corrosive ties and connectors.
.6 Install anchors, dowels and cramps.
.1 Obtain approval of [DCC Representative] [Departmental Representative] [Consultant]of placement of  anchors, dowels and cramps prior to placing mortar.
.2 Use non-corrosive anchors, dowels and cramps to fix stone face plates.
.7 Dampen slot's surfaces before applying mortar.
.8 Apply bedding  mortar.
.1 Lay stones on full beds of mortar.
.2 Lay heavy stones and projecting stones after mortar in courses below has hardened sufficiently to support weight.
.3 Prop and anchor projecting stones until wall above is set.
.4 Set large stones on water soaked softwood wedges to support stone in proper alignment until mortar has set. Remove wedges when dry, do not break off.
.5 Set stones [plumb, true, level] [to match alignment of adjacent stones] [as shown on drawings]in full bed of mortar with vertical joints buttered and placed full except where otherwise specified.
.6 Fill anchor completely, dowel and lifting holes and voids left by removed edges.
.9 Fill vertical joints buttered and placed full in face, and at vertical joint between wythes.
.10 Tool joints with a round jointer to provide smooth joints compressed uniformly concave.
.11 Rake bedding mortar back to a minimum depth of 25 mm and make ready for pointing with pointing mortar in separate operation.
.1 Provide minimum 3-day damp cure to bedding mortar prior to pointing.
.2 Remove mortar dropping from face of stone before mortar is set. Sponge stone free of mortar along joints as work progresses.
3.9 FILLING JOINTS/POINTING
.1 Fill joints and point: in accordance with Section [04 03 07- Historic - Masonry Repointing].
.2 Joint preparation:
.1 Rake out joints to [_____]mortar sets.[bedding]
.2 Leave stone surfaces clean.
.3 Ensure back of joint is vertical, sound, uniform and ready for pointing.
3.10 REPOINTING
.1 Do pointing work in accordance with Section [04 03 07- Historic - Masonry Repointing].
SPEC NOTE: For porous masonry units (i.e., soft bricks or Wallace sandstone), the mortar dries too quickly if only the joints are dampened ahead of time.
.2 Dampen joints [and porous masonry units].
SPEC NOTE: Rapid drying of mortars can lead to problems. The drying process is very critical and must not be overlooked. This is the case both in summer and winter conditions - heated winter enclosures can cause significant early drying and failure in much the same way as summer sun.
.3 Keep masonry damp during performance of pointing.
.4 Maintain masonry temperature between [25] [5]degrees C for duration of the Work. See Section [04 05 00- Common Work Results for Masonry]for protection required for work in this Section.
.5 Completely fill joint with mortar.
.1 Masonry units with worn rounded edges: maintain joint width by pointing back from exterior face.
.2 Avoid feather edges.
.3 Pack mortar solidly into voids and joints.
SPEC NOTE: For a large-sized stone, the final repointing is usually done in two layers of 25 mm each for a total joint depth of 50 mm.
.4 Build-up pointing in layers not exceeding [12] [25]mm in depth.
.1 Allow each layer to set before applying subsequent layers.
.2 Maintain joint width.
.6 Tool and finish joints [as shown on drawings] [to match existing profile] [as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
.7 Remove excess mortar from masonry face before it sets.
3.11 PROTECTION OF WORK
SPEC NOTE: Rapid drying of lime rich mortars will cause lime fines to migrate to the surface of a joint. This will whiten joints, preventing the natural colours of the sand fines from showing through until the joints have weathered for some time. In the worst case, the lime could run down the face of the wall and cause unsightly streaking. The drying process is therefore very critical and must not be overlooked. This is the case both in summer and winter conditions - heated winter enclosures can cause significant early drying and failure in much the same way as summer sun.
.1 Cover completed and partially completed work not enclosed or sheltered at end of each work day.
.1 Extend membranes 0.5 m beyond surface area of work.
.1 Prevent finished work from drying out too rapidly.
.2 Cover with waterproof tarps to prevent weather from eroding recently repointed material.
.1 Maintain tarps in place for minimum of [2] [4]weeks after repointing.
SPEC NOTE: To allow carbonation of the lime in the joint, air must reach the joint.
.2 Ensure that bottoms of tarps permit airflow to reach mortar in joints.
.3 Anchor coverings securely in position.
.4 Damp cure:
.1 Provide damp cure for pointing mortars.
SPEC NOTE: Failure to ensure a humid environment at the masonry face will cause the surface lime to dry out rather than carbonate. This may cause leaching of lime from the joint when wetted after removal of the protection. Leaching will also occur if the surface of the joint is wetted before the surface has cured.
.1 Install and maintain wetted burlap protection during the curing process:
.1 Minimum [3]days.
.2 Wet mist burlap only - ensure no direct spray reaches surface of curing mortar.
SPEC NOTE: High temperatures cause rapid decrease in workability. A range of from 10 to 25 degrees C is preferable but may reduce the working season to unacceptable levels.
.3 Shade areas of work from direct sunlight and maintain constant dampness of burlap.
.5 Protect from drying winds. Pay particular attention at corners.
SPEC NOTE: Select minimum time period based on the type of mortar used.
.6 Cover with waterproof tarps to prevent weather from eroding recently laid material.
.1 Maintain tarps in place for minimum of [3 days] [1 week] [4 weeks] [2 weeks]after laying.
SPEC NOTE: To allow carbonation of the lime in the joint, humidity and air must reach the joint.
.2 Ensure that bottoms of tarps permit airflow to reach mortar in joints.
.7 Inspect tarps [daily]for duration of curing.
3.12 CLEANING
.1 Confirm acceptance of mock-up cleaning operations to demonstration from [Departmental Representative] [Consultant] [DCC Representative]before starting cleaning work.
SPEC NOTE: Although construction use of potable water is not covered by LEED, measures to improve the efficiency of the use of potable water in masonry work should be considered
.2 Clean stone work surfaces after repairs have been completed and mortar has set.
.3 Clean stone surfaces of adhesive or mortar residue resulting from work performed without damaging stone or joints.
.4 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.5 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.6 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.
.7 Protect plants, grass [vegetation]and soil from accumulation of water used for cleaning.
3.13 STONE SCHEDULE
SPEC NOTE: Insert schedule of (or indicate on drawings) various types of stones and finishes.
.1 Item: [_____]
.1 Location: [_____]
.2 [Type of Stone]: [designation number].
.3 Finish: [_____]
END OF SECTION

