
1 General

1.1 RELATED REQUIREMENTS
.1 Section 03 10 00 - Concrete Forming and Accessories.
.2 Section 03 20 00 - Concrete Reinforcing.
.3 Section 03 35 00 - Concrete Finishing.
.4 Section 31 23 33.01 - Excavation, Trenching and Backfilling.

1.2 REFERENCES
.1 American Society for Testing and Materials (ASTM)

.1 ASTM C109/C109M-08, Test Method for Compressive Strength of Hydraulic 
Cement Mortars (Using 2 in. or 50-mm Cube Specimens).

.2 ASTM C260-06, Specification for Air-Entraining Admixtures for Concrete.

.3 ASTM C309-07, Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete.

.4 ASTM C332-09, Specification for Lightweight Aggregates for Insulating 
Concrete.

.5 ASTM C494/C494M-10, Specification for Chemical Admixtures for Concrete.

.6 ASTM C827-01a (2005), Test Method for Change in Height at Early Ages of 
Cylindrical Specimens from Cementitious Mixtures.

.7 ASTM C939-02, Test Method for Flow of Grout for Preplaced-Aggregate 
Concrete.

.8 ASTM D1751-04(2008), Specification for Preformed Expansion Joint Fillers for 
Concrete Paving and Structural Construction (Non extruding and Resilient 
Bituminous Types).

.9 ASTM D1752-04a(2008), Specification for Preformed Sponge Rubber and Cork 
Expansion Joint Fillers for Concrete Paving and Structural Construction.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-51.34-M86 AMEND., Vapor Barrier, Polyethylene Sheet for Use in 

Building Construction.
.3 Canadian Standards Association (CSA)

.1 CAN/CSA-A3000-08, Cementitious Materials Compendium.

.2 CAN/CSA-A23.1-09, Concrete Materials and Methods of Concrete Construction.

.3 CAN/CSA-A23.2-09, Methods of Test for Concrete.

1.3 CERTIFICATES
.1 Submit certificates in accordance with Section 01 33 00 - Submittal Procedures.
.2 Provide certification that mix proportions selected will produce concrete of quality, yield 

and strength as specified in concrete mixes, and will comply with CAN/CSA-A23.1.
.3 Provide certification that plant, equipment, and materials to be used in concrete comply 

with requirements of CAN/CSA-A23.1.

1.4 TESTING AND INSPECTION
.1 Testing and inspection of concrete and concrete materials will be carried out by testing 

laboratory engaged and paid by the Contractor in accordance with Section 01 29 83 -
Payment Procedures: Testing Laboratory Services. Frequency of tests will be 
determined by the testing laboratory.

.2 Remove defective concrete and embedded debris and repair as directed by 
Departmental Representative.

1.5 QUALITY ASSURANCE
.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
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.2 Pre-Pour Meeting
.1 Convene a pre-pour meeting 2 weeks prior to beginning concrete works.
.2 Ensure concrete forming, finishing and concrete supplier personnel, attend.
.3 Verify project requirements.
.4 Review all aspects of the work including construction sequence, access to work 

by other Trade Contractors, Quality of falsework for trueness to dimensions, 
quality of finish expected at exposed concrete and all other aspects of the work.

.3 Submit to Departmental Representative, minimum 4 weeks prior to starting concrete 
work, valid and recognized certificate from plant delivering concrete.

.4 Minimum 4 weeks prior to starting concrete work, submit proposed quality control 
procedures  for review by Departmental Representative on following items:

.1 Falsework erection.

.2 Hot weather concrete.

.3 Cold weather concrete.

.4 Curing.

.5 Finishes.

.6 Formwork removal.

.7 Joints.

1.6 ENVIRONMENTAL CONDITIONS
.1 Provide all protection during concrete placing and curing in hot and in cold weather, and 

to CAN/CSA-A23.1, Clause 21.
.2 Prior to placing, ensure that all needed material and equipment is on hand, and obtain 

the Departmental Representative's approval for particular methods to be used.

1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Collect and separate for disposal waste material generated by this Section. 
.2 Place in appropriate on-site bins in accordance with Waste Management Plan.
.3 A clean worksite is mandatory at all times. Failure to maintain the site in a clean, safe 

condition shall result in the Departmental Representative initiating a clean-up and related 
costs being deducted from progress claims.

.4 Use excess concrete for: additional paving, post footing anchorage, swale rip-rap 
reinforcing, mud slab, flowable fill, retaining wall footing ballast, storm structure covers, 
underground utility pipe kickers, storm pipe flared end section, toe wash protection, 
shoulder and toe outfall restraints for temporary erosion pipes.

.5 Use trigger operated spray nozzles for water hoses.

.6 Designate a cleaning area for tools to limit water use and runoff.

.7 Carefully coordinate the specified concrete work with weather conditions.

.8 Ensure emptied containers are sealed and stored safely for disposal.

.9 Prevent plasticizers, water-reducing agents and air-entraining agents from entering 
drinking water supplies or streams. Using appropriate safety precautions, collect liquid or 
solidify liquid with an inert, noncombustible material and remove for disposal. Dispose of 
all waste in accordance with applicable local, provincial and national regulations.

.10 Choose least harmful, appropriate cleaning method which will perform adequately.

2 Products

2.1 MATERIALS
.1 Portland cement: to CAN/CSA-A5.
.2 Blended hydraulic cement: to CSA A362-98.
.3 Supplementary cementing materials: to CAN/CSA-A23.5.
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.4 Cementitious hydraulic slag: to CAN/CSA-A363.

.5 Water: to CAN/CSA-A23.1.

.6 Aggregates: to CAN/CSA-A23.1. Coarse aggregates to be normal density.

.7 Air entraining admixture: to CSA CAN3 - A 266.1

.8 Chemical admixtures: to CSA CAN3 - A 266.2  Departmental Representative to approve 
accelerating or set retarding admixtures during cold and hot weather placing.

.9 Shrinkage compensating grout: premixed compound consisting of metallic aggregate, 
Portland cement, water reducing and plasticizing agents.

.1 Compressive strength: 50 MPa at 28 days.

.2 Consistency:
.1 Fluid: to ASTM C827. Time of efflux through flow cone (ASTM C939), 

under 30s.
.2 Flowable: to ASTM C827. Flow table, 5 drops in 3s, (ASTM C109, 

applicable portion) 125 to 145%.
.3 Plastic: to ASTM C827. Flow table, 5 drops in 3s, (ASTM C109, 

applicable portions) 100 to 125 %.
.4 Dry pack to manufacturer's requirements.

.3 Net shrinkage at 28 days: maximum nil %.
.10 Curing compound: to CAN/CSA-A23.1 white and to ASTM C309, Type 1-chlorinated 

rubber.  Coordinate with finish floor materials for compatibility.
.11 Premoulded joint fillers:

.1 Bituminous impregnated fiber board: to ASTM D1751.
.12 Weep hole tubes: galvanized steel or plastic.
.13 Polyethylene film: 6 mil and 10 mil thickness to CAN/CGSB-51.34.
.14 Joint Sealer: chemical curing, multi-component, Class B, Type I for horizontal joints, 

Type II for vertical joints to CAN/CGSB 19.24.

2.2 MIXES
.1 Proportion normal density concrete in accordance with CAN/CSA-A23.1, Alternative 1 to 

give following properties:
.1 Concrete exterior retaining walls & ramps - structurally reinforced:

.1 Cement: use Type 10 Portland cement.

.2 Minimum compressive strength at 28 days: 35 MPa.

.3 Class of exposure: C-1.

.4 Nominal size of coarse aggregate: 20mm.

.5 Slump at point and time of discharge: Mass Concrete 40mm ±20 & 
Structural Concrete 80mm +/- 20.

.6 Air content: to Table 10.
.2 Exterior Concrete Slabs and Sidewalks:

.1 Cement: use Type 10 Portland cement.

.2 Minimum compressive strength at 28 days: 35 MPa.

.3 Class of exposure: C-2.

.4 Nominal size of course aggregate: 20 mm.

.5 Slump at point and time of discharge: 80 mm +/- 20.

.6 Air content: to Table 10.
.2 If requested by Departmental Representative, provide certification that plant, equipment, 

and all materials to be used in concrete comply with the requirements of CAN/CSA-
A23.1.

.3 Use of calcium chloride not permitted.

2.3 ADMIXTURES
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.1 Admixtures will be permitted only to correct deficiency in mixture or to make 
correct placement requirements as recommended by Testing Laboratory and 
approved by Departmental Representative.

.2 Use of accelerating admixtures, if approved by Departmental Representative, will 
not relax cold weather placement requirements of CAN/CSA-A23.1. Use of 
calcium chloride not permitted.

3 Execution

3.1 PREPARATION
.1 Obtain Departmental Representative's approval before placing concrete. Provide 

24 hours notice prior to placing of concrete.
.2 Pumping of concrete will be permitted.  Place concrete in accordance with CAN/

CSA-A23.1 to meet all requirements of mix design at point of placement.
.3 Ensure reinforcement and inserts are not disturbed during concrete placement.
.4 Prior to placing of concrete obtain Departmental Representative's approval of 

proposed method for protection of concrete during placing and curing in adverse 
weather.

.5 Maintain accurate records of poured concrete items to indicate date, location of 
pour, quality, air temperature and test samples taken.

.6 In locations where new concrete is doweled to existing work, drill holes in 
existing concrete. Place steel dowels of deformed steel reinforcing bars  and 
pack solidly with shrinkage compensating grout or as noted on drawings to 
anchor and hold dowels in positions as indicated.

.7 Do not place load upon new concrete until authorized by Departmental 
Representative.

3.2 CONSTRUCTION
.1 Do cast-in-place concrete work in accordance with CAN/CSA-A23.1.
.2 Sleeves and inserts.

.1 No sleeves, ducts, pipes or other openings shall pass through joists, beams, 
column capitals or columns, except where indicated or approved by 
Departmental Representative.

.2 Where approved by Departmental Representative, set sleeves, ties, pipe 
hangers and other inserts and openings as indicated or specified elsewhere. 
Sleeves and openings greater than 100 x 100 mm not indicated, must be 
approved by Departmental Representative.

.3 Do not eliminate or displace reinforcement to accommodate hardware. If inserts 
cannot be located as specified, obtain approval of modifications from 
Departmental Representative before placing of concrete.

.4 Check locations and sizes of sleeves and openings shown on drawings.

.5 Sleeve, do not core required openings.
.3 Anchor bolts.

.1 Set anchor bolts to templates under supervision of appropriate trade prior to 
placing concrete.

.4 Drainage holes and weep holes:
.1 Form weep holes and drainage holes in accordance with Section 03 10 00 -

Concrete Forming and Accessories.
.2 If wood forms are used, remove them after concrete has set.
.3 Install weep hole tubes and drains as indicated.

.5 Dovetail anchor slots:
.1 Install continuous vertical anchor slot to forms where masonry abuts concrete 
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wall or columns.
.2 Install continuous vertical anchor slots at 800 mm oc where concrete walls are 

masonry faced.
.6 Dowels: In locations where new concrete is doweled to existing concrete drill holes in 

existing concrete to depths, diameters and spacing indicated and install dowels using 
natural aggregate grout mixed to flow consistency to suit application, in strict accordance 
with manufacturer's instructions or as noted on drawings.

.7 Placing Grout:  Place shrinkage compensating grout under base plates for structural 
steel and other equipment, using procedures in accordance with manufacturer's 
recommendations, which result in 100%, contact over grouted area.

.1 Refer to structural drawings for thickness and edge profile of grout under base 
plate for structural steel.

.8 Finishing.
.1 Finish concrete to CAN/CSA-A23.1 with final finishing as follows:

.1 Foundation walls: ensure that all form ties etc. are cut back to minimum 
15mm below surface and depressions packed with cement mortar.  
Remove fins and other projections on exterior face to provide smooth 
surface for installation of membrane waterproofing, damp proofing, 
insulation or polyethylene slip sheet, as applicable at exterior and 
insulation on interior.

.2 Refer to Section 03 35 00 for interior & exterior slab finish.
.2 Rub exposed edges of concrete with Carborundum to produce 3mm radiused 

edges unless otherwise detailed.
.9 Waterstops.

.1 Install waterstops to provide continuous water seal. Do not distort or pierce water 
stop in such a way as to hamper performance. Do not displace reinforcement 
when installing waterstops. Use equipment to manufacturer's requirements to 
field splice waterstops. Tie waterstops rigidly in place.

.2 Use only straight heat sealed butt joints in field. Use factory welded corners and 
intersections unless otherwise approved by Departmental Representative.

.10 Joint fillers.
.1 Furnish filler for each joint in single piece for depth and width required for joint, 

unless otherwise authorized by Departmental Representative. When more than 
one piece is required for a joint, fasten abutting ends and hold securely to shape 
by stapling or other positive fastening.

.2 Locate and form isolation joints as indicated. Install joint filler.

.3 Use 12 mm thick joint filler to separate slabs-on-grade from vertical surfaces and 
extend joint filler from bottom of slab to within 12 mm of finished slab surface 
unless indicated otherwise.

.11 Under Slab Vapor Barrier.
.1 Install Under slab Vapor Barrier directly under concrete slabs-on-grade inside 

building.
.2 Lap membrane minimum 150 mm at joints and seal.
.3 Seal punctures in membrane before placing concrete. Use patching material at 

least 150 mm larger than puncture and seal.
.12 Polyethylene Slip Sheet/Bond Breaker

.1 Install 10mil polyethylene slip-sheet at exterior face of all foundation walls from 
top of footing to future finished grade. Provide temporary support until backfilling 
is completed.

.2 Use 10mil polyethylene sheet as bond breaker between foundation walls and 
slabs-on-grade and slabs on steel floor decking. Provide temporary support until 
slabs are placed. Trim flush with top of slab.
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3.3 SITE TOLERANCE
.1 Concrete tolerance in accordance with CAN/CSA-A23.1 straight edge method.

END OF SECTION
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