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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: For information about grouting work refer to Houlsby, A.C. Construction and Design Guide of Cement Grouting, a guide to grout in rock foundation, John Wiley and Sons, Ed. 442 p.
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 [_____]
SPEC NOTE: Edit the following paragraphs for this specific project.
1.2 REFERENCE STANDARDS
.1 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.
.2 CSA Group
.1 CSA A23.1/A23.2-[09], Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
.2 CAN/CSA-A179-[04(R2014)], Mortar and Grout for Unit Masonry.
.3 CSA-A3000-[13], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
1.3 DEFINITIONS
.1 Grout: cementitious or epoxy mixture of liquid consistency suitable for pouring or pumping, to fill voids between masonry elements.
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 [grout]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Samples:
.1 Submit grout samples to CAN/CSA-A179.
.4 Source Quality Control Submittals:
.1 Submit purchase orders, invoices, supplier's test certificates and documents to prove materials used in contract meet requirements of specification.
.2 Allow free access to source where materials procured.
.5 Field Quality Control Submittals:
.1 Submit a copy of field log daily to [Consultant] [Departmental Representative] [DCC Representative].
.2 Submit written description of methodology and equipment list, at least [14]days before beginning of grout work.
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 Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 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-industrial] [post-consumer]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.5 QUALITY ASSURANCE
SPEC NOTE: Grout mixture to satisfy design requirements; strength and consistency (penetration rate).
.1 Preconstruction Testing:
.1 [Cementitious] [Epoxy]grout compression strength minimum [_____][_____]
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 materials [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
SPEC NOTE: Insert the following paragraph when using epoxy grout.
.2 Store materials at temperatures between 5 degrees C to 38 degrees C unless otherwise stated by manufacturer.
.3 Replace defective or damaged materials with new.
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 [by manufacturer] [and return]of [padding,] [crates,] [packaging materials] [pallets,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
1.7 SITE CONDITIONS
.1 Ambient conditions:
SPEC NOTE: Use the following paragraph when cementitious grout is specified.
.1 Maintain temperature of masonry elements to be grouted above 5 degrees C throughout their thickness, during and 48 hours after grouting.
SPEC NOTE: Use the following paragraph when epoxy grout is specified.
.2 Maintain temperature of elements to be grouted between 21 to 24 degrees C throughout its thickness during and 48 hours after grouting.
.3 Provide and maintain temporary enclosure and [cooling] [heating]equipment to maintain specified temperatures.
Part 2 Products
2.1 MATERIALS
.1 Portland cement: to CSA-A3000.
.2 Water: clean and free from contaminants and organic material in accordance to CSA A23.1/A23.2.
.3 Sand: fineness modulus between [_____][_____]
.4 Masonry cement: to CSA-A3002.
.5 Lime: [_____]
SPEC NOTE: Only approved products and technology must be used. Absolute minimums should be used.
.6 Expansive admixture: [_____]
.7 Plasticizer: [_____]
.8 Filler: [_____]
SPEC NOTE: Pulverized fly ash products have been successfully used in grouting operations. It is possible that grout containing fly ash continues to gain strength over time. There is some concern about the effects on the historic masonry elements over the use of this product.
.9 Premium grade pulverized fly ash, type non-metallic: [_____]
SPEC NOTE: Even though epoxy grout mixture products have been successfully used in specific grouting operations, use caution.
.10 Epoxy grout mixture: [_____]
.11 Air entrainment: [_____]
2.2 EQUIPMENT
SPEC NOTE: Use the following two paragraphs when cementitious grout is used.
.1 Mechanical mixer: size compatible with volume of mortar grout prepared.
.2 Mechanical regulator to prevent segregation of ingredients after mixing and ensure injection continuity.
SPEC NOTE: Use the following two paragraphs when epoxy grout is used.
.3 Injection pump to include motor, gears and two separate reservoirs for resin and hardener. Set gear ratio to feed injection gun to recommended proportions, using two separate conduits.
.4 Maintain mixing equipment in good working order. Ensure that necessary spare parts are available on site.
2.3 CEMENTITIOUS GROUT
SPEC NOTE: Type 30 cement may be used where high early strength is required.
.1 Mix mortar grout to following proportions by volume.
.1 Mix 1:
.1 [_____]
.2 [_____]
.3 [_____]
SPEC NOTE: Where premium quality fly ash is available it may be incorporated into the grout mix in suggested proportions or in weight ratio to cement of 0.15 to 0.25. Water to cement (plus fly ash) weight ratio should be 0.40 to 0.50.
SPEC NOTE: Depending on ability of voids to take grout, sand may be incorporated in the grout mix in weight ratio to cement (plus fly ash) of 0.75 to 1.0.
.2 Mix 2:
.1 [_____]
.2 [_____]
.3 [_____]
.4 [_____]
.3 Mix [_____]
.1 [_____]
.2 [_____].[ash] [lime]
.3 [_____]
.4 [_____].[expansive admixture] [additives]
.5 [_____].[aggregate]
2.4 EPOXY GROUT MIXES
.1 Mix resin and catalyst in accordance with manufacturer's instructions.
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 grout installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Report to [Consultant] [Departmental Representative] [DCC Representative]before start of work possible structural masonry problems and conditions that do not conform to those specified including existing voids or possible openings which risk being compromised when grout will flow.
.3 Inform [Consultant] [Departmental Representative] [DCC Representative]of unacceptable conditions immediately upon discovery.
.4 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [DCC Representative] [Departmental Representative]].
3.2 INSPECTION
.1 Mixing operations: continuously inspected by [DCC Representative] [Departmental Representative] [Consultant].
.2 Provide required assistance to facilitate taking of grout samples and inspection work.
.3 Inspect surfaces of structure before commencing injection work.
3.3 CONDITION OF SURFACES
SPEC NOTE: Insert the following paragraph if epoxy grout is used.
SPEC NOTE: Since epoxy grouts have low vapour permeability, non-submerged masonry works should be dry before commencing epoxy injection to avoid vapour pressure build-up.
.1 Evaluate moisture content of masonry work by taping 3 x 3 m polyethylene sheet to masonry surface. If moisture collects on underside of sheet  before epoxy would cure, allow masonry work to dry sufficiently before commencing injection work.
3.4 MEASUREMENT AND MIXING
SPEC NOTE: The following six paragraphs deal with measurement and mixing of cementitious grouts. Edit to suit project.
SPEC NOTE: Use the following three paragraphs if volume batching is used to proportion cementitious grout.
.1 Make volume measurement using [shovel batching] [gauge boxes of unit volume] [suitably gauged hopper of size compatible with volume of grout prepared].
.2 Keep volume measures clean and free from crusting.
SPEC NOTE: Delete the following paragraph if shovel batching is not employed.
.3 Periodically check the shovel count against gauge box.
SPEC NOTE: Use the following paragraph if mass batching is used to proportion cementitious grout.
.4 Use manufacturer's mass density information in making mass measurement to proportion mortar grout.
SPEC NOTE: Use the following two paragraphs when mixing cementitious grout for injection.
.5 Mix cementitious materials, admixtures [aggregates]in mechanical mixer for period of not less than 5 minutes nor more than 10 minutes with specified amount of water.
.6 Use grout before it has begun to set but not more than [_____]
SPEC NOTE: Use the following paragraph when epoxy grout is used.
.7 Mix resin and hardener by feeding injection gun in controlled proportions using two conduits according to manufacturer's instructions.
3.5 FIELD LOG
.1 Maintain log of  grouting work. Containing collection of information, including:
.1 Course of pumping data including calibration of equipment used.
.2 Grout components (products, additions, admixtures and water) and quantity pumped.
.3 Pumping mode.
.4 Injection site.
.5 Pumping pressure at injection sites.
.6 Readings of pressure and flow injection taken, either by data loggers or manually.
.7 Equipment used.
.8 Staff on site.
.9 Drilling Plan.
3.6 PREPARATION
SPEC NOTE: The best material cannot be successful without site work planning, testing and care at application stage. Only then the wanted destination can be reached.
.1 Ensure substrate is free from loose material.
.2 Prepare voids around [doors] [windows]to control flow of grout.
.3 Prepare joints before grout injection:
SPEC NOTE: Use either sub-paragraph below
.1 Insert hemp ropes into joints.
.2 Point joints.
.4 Wet surfaces, deep into substrate.
3.7 INSTALLATION
SPEC NOTE: Use the following paragraph when epoxy grout is used.
.1 Safety:
.1 Epoxy materials may be skin irritants or sensitizers. Avoid contact with eyes, skin, inhalation of vapours and ingestion.
SPEC NOTE: The working areas for grouting should be small, and injections distances short.
.2 Insert tube[s].
.3 Seal leaks with quick-setting cement.
3.8 FIELD QUALITY CONTROL
.1 Take [_____]for testing in accordance with paragraph 1.5 of this section.[Consultant] [DCC Representative] [Departmental Representative]
3.9 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 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

