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SPEC NOTE: Pavement thicknesses should be designed in consultation with a qualified civil engineer in accordance with local pavement design procedures, or in accordance with Tech Spec technical bulletins, construction details, and design software published by the Interlocking Concrete Pavement Institute (ICPI). Design guidelines and specifications for industrial and port applications should be referenced from ICPI manuals "Port and Industrial Pavement Design with Concrete Pavers" and "Airfield Pavement Design with Concrete Pavers (Canadian Edition)" for airport applications.
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 procedures:
SPEC NOTE: Use the following paragraph for unit price contracts.
.1 Measure precast concrete paving for payment in square metres.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C136-[13], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.2 ASTM C979/C979M-[10], Standard Specification for Pigments for Integrally Colored Concrete.
.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 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(R2009)], Mortar and Grout for Unit Masonry.
.3 CSA A231.1/A231.2-[06(R2010)], Precast Concrete Paving Slabs/Precast Concrete Pavers.
.4 CSA A283-[06(R2011)], Qualification Code for Concrete Testing Laboratories.
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 [precast concrete unit paving]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 [Territory] [Province], Canada.
.2 Indicate on drawings  layout, [pattern]and relationship of paving joints to fixtures and project formed details.
.4 Samples:
.1 Submit [full size]sample of [half,] [standard,] [end,] [each type,]size pavers.
.5 Test and Evaluation Reports:
.1 Submit following sampling and testing data:
.1 Sieve analysis for gradation of bedding and joint material.
.2 Unit paver sampling and testing.
.3 Evaluation of [sealing] [cleaning]compound.
.2 Certificates: submit product certificates signed by manufacturer certifying materials comply with specified performance characteristics and criteria and physical requirements.
.3 Test Reports: submit certified test reports showing compliance with specified performance characteristics and physical properties.
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-consumer] [post-industrial]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.5 QUALITY ASSURANCE
.1 Qualifications:
.1 Installer: company or person specializing in precast concrete paver installations [approved by manufacturer] [with  [5] [documented] experience].
.2 Mock-ups:
.1 Construct mock-up in accordance with Section [01 45 00- Quality Control].
.2 Construct [3 x 3]m area mock-up.
.3 Mock-up will be used:
.1 To judge quality of work, substrate preparation, operation of equipment and material application.
.2 To determine surcharge of bedding layer, joint sizes, lines, laying pattern[s], colour[s]and texture.
.3 For testing to determine compliance with performance requirements. Perform the following tests:
.1 [_____]
.4 Locate [where directed] [where indicated].
.5 Allow [24]hours for inspection of mock-up before proceeding with work.
.6 When accepted, mock-up will demonstrate minimum standard of quality required for this work. [Remove mock-up and dispose of materials when no longer required and when directed by  [DCC Representative] [Consultant] [Departmental Representative]] [Approved mock-up may  [not] remain as 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 materials [off ground] [indoors] [in dry location]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [precast concrete units]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [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 [packaging materials] [pallets,] [crates,] [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].
Part 2 Products
2.1 CONCRETE PAVERS
SPEC NOTE: For mechanically installed concrete pavers, laying panels should be supplied with spacer bars on each unit. Bars ensure correct joint width between pavers. Spacer bars also help prevent contact of the edges with adjacent pavers and subsequent chipping.
.1 Concrete pavers: to CSA A23.1/A23.2 and as follows:
.1 Size: [_____][_____]
.2 Shape: [as indicated].
.3 Colour: [_____].[Departmental Representative] [DCC Representative] [Consultant]
.4 Standard end, corner, border units as required.
.2 Manufactured in moulds, with spacers, suitable for installation and delivered on site in cubes of laying panels [, in protective wrapping].
.3 Pigment in concrete pavers: to ASTM C979/C979M.
SPEC NOTE: Select sand for bedding and joint material, in accordance with local quality and availability.
2.2 BEDDING AND JOINT MATERIAL
SPEC NOTE: Use the following for bedding sand in areas subject to heavy vehicular traffic such as main urban thoroughfares, exposed to more than 1.5 million 80 kN equivalent axles over the pavement life, and in port, industrial and airport applications.
.1 Determine bedding sand hardness as follows:
.1 Randomly select single [1.4]kg sample from sand source.
.2 Dry sample for [24]hours at [115]degrees C to [121]degrees C.
.3 Obtain [3]sub-samples each weighing [0.2]kg by passing original sample several times through riffle box.
.4 Carry out seive analysis test on each sub-sample in accordance with CSA A23.1/A23.2.
.2 Remix each sub-sample and place in nominal litre capacity porcelain jar with two [25] [2]mm diameter steel ball bearings weighing [75]+/-5 g each. Rotate each jar at 50 rpm for six [6]hours. Repeat sieve analysis. Record individual and average sieve analysis.
.3 For each sample tested, maximum increase in percentages passing each sieve and maximum individual percent passing is in accordance with table as follows:
	Sieve Size
	Maximum Increase
	Maximum Passing

	0.075 mm
	2%
	2%

	0.150 mm
	5%
	15%

	0.300 mm
	5%
	35%


.4 Bedding and joint sand: clean, non-plastic, free from deleterious or foreign matter, natural or manufactured from crushed rock or gravel. Do not use limestone screenings or stone dust.
.5 Gradation: to CSA A23.1/A23.2, Table 4 - Grading Limits for Fine Aggregate, and CAN/CSA-A179 as follows:
	Sieve Designation
	% Passing for Bedding Sand
	Joint Sand

	10 mm
	[100]
	

	5 mm
	[95-100]
	[100]

	2.5 mm
	[80-100]
	[95-100]

	1.25 mm
	[50-90]
	[60-100]

	630 microns
	[25-65]
	

	600 microns
	[35-80]
	

	315 microns
	[10-35]
	

	300 microns
	[15-20]
	

	160 microns
	[2-10]
	

	150 microns
	[2-15]
	


2.3 EDGE RESTRAINTS
SPEC NOTE: For structural curbs, use 2.3.1. For restraining curb, select 2.3.2 or 2.3.3.
.1 Edge restraints shall be [concrete] [steel] [plastic] [aluminum] [precast concrete] [timber].
SPEC NOTE: Consult Interlocking Concrete Pavement Institute Tech Spec 3 - Edge Restraints for Interlocking Concrete Pavement, for guidance to select appropriate restraint type.
.2 Structural curb:
.1 Concrete curb: to Section [_____]
.2 Cut stone curb: to Section [_____]
.3 [PVC or medium density polyethylene], industrial and flexible type edging, manufactured for use in paver installation, complete with connectors and pre-manufactured anchoring locations for spikes.
.1 Anchoring: [to manufacturer's instructions.] [Galvanized, spiral, steel anchor spikes  [254] [1] [300] [9.5] [100] mm each side of joints.]
.4 [Aluminum,] [Aluminum Association alloy  [6063] [T-5 hardness]], [78 x 140]mm edging, complete with line and splice stakes of [Aluminum Association ally  [6061] [T-6 hardness]], manufactured for use in paver installations.
.1 Anchoring: [to manufacturer's instructions.] [Aluminum anchor stakes designed for use with edging selected, 30.5 mm length,  [1] [300] mm of edging section and at each side of joints].
.5 [Galvanized or painted steel].
.1 Anchoring: [to manufacturer's instructions].
.6 [Segmental precast concrete curb].
.1 Anchoring: [to manufacturer's instructions].
2.4 CLEANING COMPOUND
SPEC NOTE: Manufacturers may void warranty on precast concrete pavers if cleaning compounds are used. Consult Interlocking Concrete Pavement Institute Tech Spec 5 - Cleaning and Sealing Interlock Concrete Pavement: A Maintenance Protection Guide.
.1 Clear, organic solvent, designed and recommended by manufacturer for cleaning concrete pavers of contamination encountered.
.2 Acid based chemical detergent, designed and recommended by manufacturer for removal of contamination encountered on pavers.
SPEC NOTE: Sealers may be required to improve aesthetic appearance and run-off of precipitation and contaminants; or to prevent removal of joint material under severe conditions such as jet blast, propeller wash, etc. Review cost and long term maintenance implications of sealers. Edit to suit in accordance with project requirements.
2.5 SEALING COMPOUND
.1 [acrylic] [urethane] [Clear], exterior type, [water based], specially formulated for application on precast concrete pavers.
.2 [Clear], [solvent based acrylic], [urethane]exterior type, containing [resins] [co-polymer] [mono-polymer]specially formulated for application on precast concrete pavers.
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 precast concrete unit paving installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.2 Inform [Consultant] [Departmental Representative] [DCC 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  [Departmental Representative] [DCC Representative] [Consultant]].
3.2 STRUCTURAL SURFACE
SPEC NOTE: Ensure that structural surface preparation is specified to provide surface for installation of pavers.
.1 Verify that structural surfaces conform to levels [and compaction]required for installation of unit pavers. If discrepancies occur, notify [Departmental Representative] [Consultant] [DCC Representative]and do not commence work until instructed by [DCC Representative] [Consultant] [Departmental Representative].
.2 Verify that top of structural surface (top of base) does not exceed plus or minus [10]mm of grade over [3]m straightedge.
.3 Ensure that structural surface is not frozen or standing water is present during installation.
3.3 STRUCTURAL CURBS
.1 Verify that structural curbs conform to elevations and alignments required for installation of unit pavers. If discrepancies occur, notify [DCC Representative] [Consultant] [Departmental Representative]and do not commence work until instructed by [Departmental Representative] [Consultant] [DCC Representative].
3.4 INSTALLATION OF EDGE RESTRAINTS
.1 Install restraints true to grade, in accordance with manufacturer's recommendations.
3.5 PLACING OF BEDDING MATERIAL
.1 Ensure bedding material is not saturated or frozen at all times until installation is complete.
.2 Spread and screed material on structural surface to achieve [25]mm compacted thickness after vibrating pavers in place. Do not use joint sand for bedding sand.
.3 Do not disturb screeded material. Do not use bedding material to fill depressions in structural surface.
3.6 INSTALLATION OF CONCRETE PAVERS
SPEC NOTE: Generally the space between pavers should be between 2 to 5 mm wide.
.1 Lay pavers to pattern[s]indicated. Joints between pavers: [as recommended by manufacturer] [[2] [5] mm wide,].
.2 Use appropriate end, edge and corner stones. Saw cut pavers to fit around obstructions and at abutting structures.
.3 Installation by mechanical equipment:
.1 Prepare installation sequence and obtain approval of sequence by [DCC Representative] [Consultant] [Departmental Representative].
.2 Place paver pallets and other materials without exceeding load bearing capacity, or otherwise detrimentally affecting installations.
.3 Run equipment approved for installation only on paving surfaces vibrated in place.
.4 Complete installation after placing each [or after placing each 5 m width of installation] [100 square metres].
.5 Inspect pavers and remove chipped, broken or otherwise damaged pavers [if structural performance or aesthetics is adversely compromised] [as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
.6 Replace pavers removed without altering layout and structural quality.
.4 Use a low amplitude, high frequency plate compactor capable of at least 22 kN centrifugal compaction force to vibrate pavers into bedding sand.
.5 Inspect, remove, and replace chipped, broken and damaged pavers.
.6 Sweep dry joint sand material into joints.
.7 Settle sand by vibrating pavers with plate compactor.
.8 Continue application of joint material and vibrating of pavers until joints are full. Do not vibrate within 1 m of unrestrained edges of pavers.
.9 Complete installation to within 1 m of laying face, with sand-filled joints, [at completion of each work day] [before any work-stoppage greater than 1 hour].
.10 Sweep off excess joint material when installation is complete.
.11 Proof roll street pavements with at least two passes of a 10 T rubber-tired roller.
.12 Final surface elevations not to exceed plus or minus [10] mm under [3]m long straightedge.
.13 Surface elevation of pavers: [3]to [4] mm above adjacent drainage inlets, concrete collars or channels.
.14 Ensure conformance of final elevations.
3.7 PRECAST CONCRETE UNIT CLEANING
SPEC NOTE: Cleaning is requirement prior to sealing.
.1 Carry out cleaning at times and conditions recommended by manufacturer of cleaning compound [, immediately prior to sealing]and as directed by [DCC Representative] [Consultant] [Departmental Representative].
.2 Remove and dispose of loose, extraneous materials from surfaces to be cleaned.
.3 Apply cleaning compounds appropriate for removal of various contaminants encountered in accordance with manufacturer's recommendations.
.4 Final surface to be free of contamination.
3.8 SEALING
.1 Ensure paver surfaces to be sealed are clean, free of extraneous materials and efflorescence, dry and appropriately cured.
.2 Apply [1]coat[s]sealer in accordance with manufacturer's recommendations.
.3 Protect sealed surfaces from trespass until sealer has dried and hardened.
3.9 FIELD QUALITY CONTROL
.1 Retain concrete testing laboratory accredited in accordance with CSA A283.
.2 Sample and test in accordance CSA A23.1/A23.2.
.3 Do sampling and testing [once] [for each 5,000]square metres of material on site, as directed by [Departmental Representative] [DCC Representative] [Consultant].
.4 [Departmental Representative] [DCC Representative] [Consultant]will select [10]pavers for testing from material on site for each sampling.
.5 Submit test results to [Consultant] [DCC Representative] [Departmental Representative]for approval of precast concrete pavers.
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].
.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

