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SPEC NOTE DESCRIPTION: This Section specifies cement concrete pavement including granular base for car park areas, driveways to buildings, access roads and loading dock areas. For concrete typically used for walks and play areas refer to Section 32 16 15- Concrete Walks, Curbs and Gutters.
SPEC NOTE: Fly ash is a coal combustion by product of electrical power generation. These by-products rapidly accumulate and can cause disposal problems. Coal fly ash can be used as a component in concrete production. Each tonne of fly ash cement used to replace one tonne of traditional cement ingredients saves one barrel of oil associated with the costs of mining materials. MTL 2004-16(TR-R) - Use of Fly Ash and Slag in Concrete: A Best Practice Guide by PSPC and NRCan and ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete provide two references.
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 MEASUREMENT PROCEDURES
SPEC NOTE: Delete this paragraph when project is a fixed price contract.
.1 Measure cement concrete pavement in square metres of indicated thickness in place.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs and delete those REFERENCE STANDARDS that are not required for the specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM C117-[04], Standard Test Method for Materials Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
.2 ASTM C136-[05], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.3 ASTM C260-[01], Standard Specification for Air-Entraining Admixtures for Concrete.
.4 ASTM C309-[03], Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
.5 ASTM C330-[04], Standard Specification for Lightweight Aggregates for Structural Concrete.
.6 ASTM C494/C494M-[05a], Standard Specification for Chemical Admixtures for Concrete.
.7 ASTM D698-[00ae1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
.8 ASTM D1751-[04], Standard Specification for Preformed Expansion Joint Fillers for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
.9 ASTM D3406-[95(2000)], Standard Specification for Joint Sealant, Hot-Applied, Elastomeric-Type, for Portland Cement Concrete Pavements.
.10 ASTM D6690-[01], Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements.
.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-[88], Sieves Testing, Woven Wire, Inch Series.
.2 CAN/CGSB-8.2-[M88], Sieves Testing, Woven Wire, Metric.
.3 Canadian Standards Association (CSA International)
.1 CAN/CSA A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices For Concrete.
.2 CAN/CSA-A3000-[03(Updated December 2005)], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.1 CSA A3001-[03], Cementitious Materials for Use in Concrete.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data: submit WHMIS MSDS in accordance with Section [01 47 15- Sustainable Requirements: Construction]and Section [02 81 01- Hazardous Materials].
.3 Inform [Departmental Representative] [Consultant] [DCC Representative]of proposed source of materials and provide access for sampling at least [4]weeks prior to beginning work.
SPEC NOTE: On Federal Government projects, use of accredited or approved laboratory is a PSPC requirement.
.4 Submit test certificates from testing laboratory showing suitability of materials for this project, when materials have been tested by [independent testing laboratory] [accredited testing laboratory] [testing laboratory approved by  [Consultant] [DCC Representative] [Departmental Representative]]within previous [2]months and have passed tests equal to requirements of this specification.
.5 Submit to [Departmental Representative] [Consultant] [DCC Representative]manufacturer's test data and certification that following material meets requirements of this section prior to starting concrete work.
SPEC NOTE: For the following seven sub-paragraphs delete items when Departmental Representative/Engineer/Consultant supplies or if certification not required.
.1 Cement.
.2 Blended hydraulic cement.
.3 Supplementary cementing material.
.4 Admixtures.
.5 Joint sealants.
.6 Curing materials.
.7 Joint filler.
.6 Provide certification that plant, equipment, and materials to be used in concrete production comply with requirements of CSA-A23.1/A23.2, and that concrete mix is designed to prevent alkali aggregate reactivity problems in accordance with CSA-A23.1/A23.2 Appendix B.
SPEC NOTE: If fly ash not used in this project, delete the following paragraph.
.7 At least [4]weeks prior to beginning Work, inform [Departmental Representative] [Consultant] [DCC Representative]source of fly ash and submit samples to [Departmental Representative] [DCC Representative] [Consultant].
.1 Do not change source of Fly Ash without written approval of [Consultant] [DCC Representative] [Departmental Representative].
1.5 DELIVERY, STORAGE AND HANDLING
.1 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
SPEC NOTE: Prior to concrete pours, designate locations or uses for excess concrete.
.2 Use excess concrete for: [footing bottom,] [post footing anchorage,] [toe wash protection,] [retaining wall footing ballast,] [storm pipe flared end section,] [mud slab,] [underground utility pipe kickers,] [additional paving,] [swale rip-rap reinforcing,] [flowable fill,] [storm structure covers,] [shoulder and toe outfall restraints for temporary erosion pipes].
.3 Divert unused aggregate materials from landfill to local [facility] [quarry]as directed by [Consultant] [DCC Representative] [Departmental Representative].
.4 Divert unused concrete materials from landfill to local [quarry] [facility]as directed by [Consultant] [Departmental Representative] [DCC Representative].
.5 Unused plasticizers, water reducing agent materials must not be disposed of into sewer systems, into lakes, streams, onto ground or in location where it will pose health or environmental hazard.
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE: Include in the following paragraph specific material and product requirements required by project or co-ordinate with appropriate NMS Section used in project.
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to verification of this project for attaining environmental performance goals.
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
2.2 MATERIALS
.1 Granular base: material to [Section 31 05 16- Aggregate Materials]and following requirements.
.1 Crushed stone or gravel.
.2 Gradations: within limits specified when tested to [ASTM C136] [ASTM C117]. Sieve sizes to CAN/CGSB-8.1.
SPEC NOTE: Gradations given are typical requirements and may be edited to suit local practices. If Canadian metric sieve standard CAN/CGSB-8.2 is chosen edit Table below to suit project.
.2 Table:
	Sieve Designation
	% Passing

	200 mm
	-

	75 mm
	-

	50 mm
	-

	38.1 mm
	-

	25 mm
	-

	19 mm
	[100]

	12.5 mm
	[70-100]

	9.5 mm
	-

	4.75 mm
	[40- 70]

	2.00 mm
	[23- 50]

	0.425 mm
	[7- 25]

	0.180 mm
	-

	0.075 mm
	[3- 8]


SPEC NOTE: For Federal Government projects, the use of Supplementary Cementing Materials (SCMs) such as fly ash, ground granulated blast-furnace slag (GGBFS), silica fume or natural pozzolans, should be considered as partial replacement of cement in concrete, in order to reduce greenhouse gas emissions (GHG), unless it is not technically or economically feasible. The use of recyclable industrial by-products such as SCMs, results in sustainable "green" concrete and offers additional benefits including an increase in the conservation of raw materials, energy, resource recovery, and a reduction in the quantities of waste requiring disposal. Refer to CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
SPEC NOTE: Inclusion of SCMs may affect the workability and curing time of concrete. Delete reference to fly ash when Alternative 1 is being used.
.3 Cement: to CAN/CSA-A3001, Type [GU].
SPEC NOTE: Use of supplementary cementing materials can affect properties of plastic and hardened concrete and hence their use must be evaluated before use.
.4 [Blended]hydraulic cement: type [GUb] [GU]to [CAN/CSA-A3001].
SPEC NOTE: For full types of supplementary cementing materials refer to CAN/CSA A23.1/A23.2: N - Natural pozzolan, F - Fly ash (low calcium content), CI - Intermediate calcium content, CH - High calcium content, S - Ground granulated blast-furnace slag, and SF - Silica fume.
.5 Supplementary cementing materials: with minimum [20]% [N] [GGBFS] [Type  [CH] [F] [CI] fly ash replacement], by mass of total cementitious materials to CAN/CSA A3001.
.6 Water: to [CSA-A23.1].
SPEC NOTE: Alkali aggregate reactivity problems may occur under certain circumstances. Ensure that the mix proportioning is adjusted so as to prevent such problems, and that the specifications are amended accordingly. Refer to CSA A23.2 and define the life cycle according to the applicability of the table in that standard.
.7 Aggregates: to [CAN/CSA A23.1/A23.2] [ASTM C330].
.1 Coarse aggregate: [28-5]nominal size.
.2 Fine aggregate: [_____]
.8 Admixtures:
.1 Air entraining admixture: to ASTM C260.
.2 Chemical admixture: to [ASTM C494] [ASTM C1017]. [Consultant] [Departmental Representative] [DCC Representative]to approve accelerating or set retarding admixtures during cold and hot weather placing.
.3 Corrosion-inhibiting admixture: to [_____]
.4 Lithium-based admixture: to [_____]
.5 Shrinkage-reducing admixture (SRA): to [_____]
.6 Viscosity-modifying agent (VMA): [_____]
.9 Reinforcing Steel: to Section [03 20 00- Concrete Reinforcing].
.10 Preformed joint fillers:
.1 Bituminous impregnated fibre board: to ASTM D1751.
.11 Curing compound: to ASTM C309, [Type 1-D with fugitive dye] [Type 1-chlorinated rubber].
SPEC NOTE: Sealant selection should consider movement, curing time, traffic and physical characteristics of sealant. Alternative ASTM standards to consider ASTM D3406.
.12 Joint sealant, hot poured: to [ASTM D6690] [ASTM D3406].
2.3 MIXES
.1 Concrete mixes: to CSA-A23.1/A23.2, Alternative 2 - Prescriptive Method for specifying concrete: owner's concrete mix.
.2 Ensure materials to be used in concrete mix have been submitted for testing.
.3 Co-ordinate construction methods to suit [Consultant] [Departmental Representative] [DCC Representative]concrete mix proportions and parameters.
.4 Identify and report immediately to [Departmental Representative] [Consultant] [DCC Representative]when concrete mix design and parameters pose anticipated problems or deficiencies related to construction.
.5 [DCC Representative] [Departmental Representative] [Consultant]to proportion concrete mix for [HVSCM] [normal]including:
.1 Class of exposure: [C-1] [C-XL].
.2 Intended application: [_____]
.3 Aggregate: [normal-density] [structural low-density] [high-density], [FA2] [FA] [FA1], maximum size [_____][_____]
.4 Admixture: [SRA] [corrosion-inhibiting] [air-entraining] [chemical to ASTM C494/C494M] [VMA] [lithium-bases]kg/m3of concrete.
SPEC NOTE: Use the following paragraph when SCMs are used as partial replacement of cement. Select and proportion by mass required.
.5 Supplementary cementing materials: with minimum [20]% [N] [GGBFS] [Type  [CH] [CI] [F] fly ash replacement], by kg/m3of total cementitious material.
.6 Water: [_____]
.7 Maximum W/CM ratio: [.32] [.37] [.50].
.8 Air content category: [1] [2], immediately after discharge:
.1 [6-9%]for 10 mm nominal maximum size of course aggregate.
.2 [5-8%]for 14-20 mm nominal maximum size of course aggregate.
.3 [4-7%]for 28-40 mm nominal maximum size of course aggregate.
SPEC NOTE: When slipform construction issued, control of edge slump is important in order to control riding quality and tolerance.
.9 Slump at time and point of discharge:
.1 [40 mm +/- 20 mm]for slip-form paving equipment.
.2 [80 mm +/- 30 mm]for fixed form with mechanical equipment.
.3 [100 +/- 30 mm for hand placement (when permitted)].
.10 Quality Plan:
SPEC NOTE: In the following paragraph include other special requirements in colour, finish or appearance.
.11 Other special requirements: [_____]
.6 Job mix formula to be [reviewed] [approved]by [Departmental Representative] [Consultant] [DCC Representative].
Part 3 Execution
3.1 SUBGRADE INSPECTION
.1 Remove soft, yielding material or other portions of subgrade that will not compact to specification; replace with suitable material.
.2 Bring subgrade to firm unyielding condition with uniform density; compact at or above optimum moisture content to [95%]Standard Proctor density.
.3 Check finished subgrade for conformity with elevations and sections and obtain approval from [DCC Representative] [Departmental Representative] [Consultant]before placing granular base material.
3.2 GRANULAR BASE
.1 Place granular base to compacted thickness [of [_____] mm] [as identified].
.2 Place in layers not exceeding [150]mm compacted thickness.
.1 Compact each layer to at least 98% maximum density in accordance with ASTM D698 to ensure elimination of voids.
.3 Finished granular base surface: not to  deviate more than 0 mm above and 20 mm below specified grade.
.1 Finished granular base surface: not to deviate more than 10 mm at any location on 3 m long straight edge template.
3.3 CONCRETE
.1 Install formwork in accordance with Section [03 10 00- Concrete Forming and Accessories].
.1 Secure forms to resist pressure of wet concrete, impact and vibration of construction equipment without springing or movement.
.2 Tolerance: 6 mm in 3 m horizontal alignment, 3 mm in 3 m vertical alignment.
.2 Mix and place concrete in accordance with CSA-A23.1/A23.2.
.3 Maintain accurate records of poured concrete items to indicate date, location of pour, concrete source, air temperature, air content and test samples taken.
.4 For ready-mix concrete, provide duplicate delivery slips listing following with each load delivered to site:
.1 Name of ready-mix batch plant.
.2 Serial number of ticket.
.3 Date and truck number.
.4 Name or number of project.
.5 Class of concrete or mix.
.6 Amount of concrete in cubic metres.
.7 Time of loading or first mixing of aggregate, cement and water.
.8 Arrival and waiting time at site.
.9 Air content.
.5 Ensure that reinforcement and inserts are not disturbed during concrete placement.
SPEC NOTE: Ensure drawings include sections through concrete paving, indicating concrete and granular base thicknesses, crown if any, reinforcing, curbs, etc.
.6 Provide access and assistance for concrete sampling by [Consultant] [Departmental Representative] [DCC Representative].
SPEC NOTE: The acceptable date for the use of membrane-forming curing compounds is dependant on the local environmental conditions. It is important to allow approximately one month air dry time prior to applying deicing salts and the concrete pavement being exposed to repeated freeze/thaw cycles.
.7 Apply curing compound in accordance with manufacturer's instructions.
SPEC NOTE: Check with authorities having  jurisdiction for suitability of membrane-forming curing compounds used in cold weather past October 1st.
.8 Cure and protect concrete in accordance with CSA-A23.1/A23.2.
.9 [DCC Representative] [Departmental Representative] [Consultant]to prepare [_____]
.1 Removal of heating and protection as directed by [Consultant] [Departmental Representative] [DCC Representative].
3.4 CONCRETE TOLERANCE
.1 Finish concrete to required elevation, in accordance with Section 22 of CSA-A23.1/A23.2, to tolerance of [_____]mm in [5]m.[2]
3.5 STRAIGHT EDGING
.1 Following strike-off and consolidation, scrape concrete with aluminum or magnesium straight edge.
.1 Straightedge: 3 m long and equipped with handle to permit use from side of concrete.
.2 Prior to scraping concrete, remove excess water of laitance from surface of concrete.
.3 Draw straightedge, perpendicular to centerline of pavement, forward in direction of paving, one-half its length after each pass.
.4 Correct irregularities in surface with addition or removal of concrete, and resurface with straightedge.
3.6 EDGING
.1 Finish concrete with edges radius [as indicated], [_____]
3.7 CONCRETE FINISHING
SPEC NOTE: Air entrained concrete should not be finished with wood floats.
.1 Finish concrete paving with [non-directional] [broomed] [wood float] [tined] [burlap drag] [swirl]non-skid finish [as indicated].
.2 If burlap drag is specified burlap drag to be wide enough to cover entire width of slab, minimum 1 m long with minimum of 500 mm in continuous contact with concrete surface.
.1 Keep burlap clean, damp, and free from encrusted mortar.
.2 Drag burlap in direction of paving.
.3 Do not rest burlap drag on fresh concrete surface.
.4 Prepare test section of sample of final surface texture for review by [Consultant] [DCC Representative] [authority having jurisdiction] [Departmental Representative].
.3 If broom finish specified use stiff coarse fibre broom to obtain desired texture.
.1 Prepare test section of sample of final surface texture for review by [DCC Representative] [authority having jurisdiction] [Consultant] [Departmental Representative].
.4 If tined finish is specified use device having randomly spaced wire tines, varying from 10 to 40 mm with 50% of spacings less than 25 mm.
.1 Drag tines transversely across pavement to form grooves.
.2 Width of Grooves to be between 2 to 3 mm and depth to be from 3 to 5 mm.
.3 Texture only when concrete is sufficiently hard to retain ridges.
.4 Prepare test section of sample of final surface texture for review by [Consultant] [Departmental Representative] [DCC Representative] [authority having jurisdiction].
3.8 CONTRACTION JOINTS
SPEC NOTE: Edit to suit project.
.1 [Saw cut contraction joints at [_____] m  spacing  [as indicated] [one quarter thickness of slab] [6] as soon as concrete can be sawn without dislodging aggregate particles.].
.1 [Insert  [____] [metal] [fibre] strips in uncured concrete at [_____] m]spacing [as indicated].
.2 Remove strips as soon as initial set of concrete has taken place.
.2 Fill with sealant in accordance with manufacturer's recommendations.
3.9 CONSTRUCTION JOINTS
SPEC NOTE: The allowable time for concrete placement interruption will depend on environmental conditions.
.1 Provide full depth joint at end of each day's construction or when concrete placement is interrupted for more than [30 minutes].
SPEC NOTE: Keyways are often formed improperly and do not provide the desired load transfer. If load transfer is required in the longitudinal direction dowels can be drilled into the pavement at the mid-point of the longitudinal joint.
.1 Construct [dowelled] [keyed]joints as indicated. Dimensions not to vary by more than 2 mm from indicated dimensions, and not more than 4 mm from mid-depth of pavement.
SPEC NOTE: It is better to Dowel the transverse construction joints. Keyways are often formed improperly and do not provide the desired load transfer. If load transfer is required in the longitudinal direction dowels can be drilled into the pavement at the mid-point of the longitudinal joint.
.2 Edge and texture joints to match adjacent surface.
3.10 EXPANSION JOINTS
SPEC NOTE: Expansion joints for highways are highly susceptible to pumping action. This should be considered during design.
.1 Tool transverse expansion joints at intervals of [_____]
.2 Provide expansion joints with clean break throughout depth of slab with clear distance across joint of [18]mm.
.3 Fill expansion joints with preformed joint filler.
3.11 ISOLATION JOINTS
.1 Make isolation joint filler continuous from edge to edge.
.1 Extend joint material full depth of concrete, and finished joint not to deviate in horizontal alignment more than 6 mm from straight line.
.2 Match edge and texture joint to adjacent surface.
.2 Install isolation joints [at intervals of [_____] m] [as indicated] [as directed by  [Consultant] [Departmental Representative] [DCC Representative]].
.3 Install isolation joints around manholes and catch basins and along length adjacent to concrete curbs, building, or permanent structure.
.4 Install joint filler in isolation joints [as indicated] [in accordance with Section  [03 30 00- Cast-in-Place Concrete]].
.5 When sidewalk is adjacent to curb, make joints of curb, gutters and sidewalk coincide.
3.12 JOINT SEALING
SPEC NOTE: Delete the following paragraph if not required.
.1 [Seal isolation joints with sealant as directed by  [Consultant] [Departmental Representative] [DCC Representative]].
.2 Prepare and clean joint in accordance with manufacturer's recommendations.
.3 Complete joint sealing prior to opening pavement to traffic and allow sufficient time for curing, in accordance with manufacturer's recommendations.
3.13 PROTECTION
.1 Keep vehicular traffic off newly paved areas until pavement has properly cured [and joints have been sealed] [until minimum strength of  [20 Mpa] has been attained].
3.14 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

