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Part1 General
11 REFERENCES

1 Canadian Standards Association (CSA International)

A CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

CSA 0121-08, Douglas Fir Plywood.

CSA 0151-09, Canadian Softwood Plywood.

CSA 0153-M1980, Poplar Plywood.

CSA-0325-07, Construction Sheathing.

CSA 0437.0-93, OSB and Waferboard.

CSA-086-09, Engineering Design in Wood.

CSA S269.1-1975, Falsework for Construction Purposes.
CAN/CSA-S269.3-M92, Concrete Formwork
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1.2 MEASUREMENT PROCEDURES

A No measurement will be made under this Section. Include costs in items of work for which
concrete formwork and falsework is required.

Part 2 Products
2.1 MATERIALS
1 Formwork materials:
A For concrete without special architectural features, use wood and wood product
formwork materials to CSA-0121, CAN/CSA-086, and CSA-0153.
2 For concrete with special architectural features, use formwork materials to
CSA-A23.1/A23.2.
2 Form ties:
1 For concrete not designated 'Architectural’, use removable or snap-off metal ties,

fixed or adjustable length, free of devices leaving holes larger than 25 mm
diameter in concrete surface.

3 Form liner:

A Plywood: high density overlay.

4 Form release agent: non-toxic, biodegradable, low VOC.
5 Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of
kerosene.

.6 Falsework materials: to CSA-S269.1.
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Part 3 Execution

3.1 FABRICATION AND ERECTION

1 Fabricate and erect falsework in accordance with CSA S269.1.

2 Refer to drawings for concrete members requiring architectural exposed finishes.

3 Do not place shores and mud sills on frozen ground.

4 Provide site drainage to prevent washout of soil supporting mud sills and shores.

5 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished
concrete conforming to shape, dimensions, locations and levels indicated within tolerances
required by CSA-A23.1/A23.2.

.6 Align form joints and make watertight. Keep form joints to minimum.

T Use 25 mm chamfer strips on external corners and/or 25 mm fillets at interior corners,
joints, unless specified otherwise.

8 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.

9 Build in anchors, sleeves, and other inserts required to accommodate Work specified in
other sections. Ensure that anchors and inserts will not protrude beyond surfaces
designated to receive applied finishes, including painting.

10 Line forms for following surfaces:

1 Secure lining taut to formwork to prevent folds.

2 Pull down lining over edges of formwork panels.

3 Ensure lining is new and not reused material.

A4 Ensure lining is dry and free of oil when concrete is poured.

5 Application of form release agents on formwork surface is prohibited where
drainage lining is used.

.6 If concrete surfaces require cleaning after form removal, use only pressurized
water stream so as not to alter concrete's smooth finish.

T Cost of textile lining is included in price of concrete for corresponding portion of
Work.

A1 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.
3.2 REMOVAL AND RESHORING

1 Notify Departmental Representative 24 hours in advance prior to removing formwork.

2 Do not remove forms and bracing until concrete has gained sufficient strength to carry its
own weight, construction loads, design loads that are liable to be imposed upon it. Verify
strength of concrete by compressive test results.

3 Leave formwork in place for following minimum periods of time after placing concrete:
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LOCATION TEMPERATURE IN °C
21-35 15-21 10-15
Side Forms 2 days 3 days 4 days

Remove formwork progressively and in accordance with Building and Safety Code
requirements and so that no shock loads or unbalanced loads are imposed on structure.

Loosen forms carefully. Do not wedge pry bars, hammers, or tools against concrete
surfaces.

Store removed forms, for exposed concrete, so surfaces in contact with fresh concrete will
not be damaged. Marked or scored forms will be rejected.

Re-use formwork subject to requirements of CAN/CSA-A23.1.

END OF SECTION
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Part 1
1.1
A
2
1.2
A
2
1.3
A
2
.3
A4

General

REFERENCES

Canadian Standards Association (CSA International)

A CSA-A23.1-09/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

2 CAN/CSA-G30.18-M92, Billet-Steel Bars for Concrete Reinforcement.

CSA-G40.20/G40.21-04, General Requirements for Rolled or Welded Structural
Quality Steel.

4 CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped
Articles.

5 CSA W186-M1990(R2016), Welding of Reinforcing Bars in Reinforced Concrete
Construction.

Reinforcing Steel Institute of Canada (RSIC)
A RSIC-2004, Reinforcing Steel Manual of Standard Practice.

MEASUREMENT PROCEDURES

Reinforcing steel will be measured in kilograms of steel incorporated into work, computed
from theoretical unit mass specified in CAN/CSA G30.18 for lengths and sizes of bars as
indicated.

No measurement will be made under this Section.

A Include reinforcement costs in items of concrete work in Section 03 30 00 - Cast-
In-Place Concrete.

SUBMITTALS
Submittals in accordance with Section 01 33 00 - Submittal Procedures.

Prepare reinforcement drawings in accordance with RSIC Manual of Standard Practice.

Submit shop drawings including placing of reinforcement and indicate:

Bar bending details.
Lists.
Quantities of reinforcement.

Sizes, spacings, locations of reinforcement and mechanical splices if approved by
Departmental Representative, with identifying code marks to permit correct
placement without reference to structural drawings.

5 Indicate sizes, spacings and locations of chairs, spacers and hangers.
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Detail lap lengths and bar development lengths to CSA-A23.3, unless otherwise indicated.

1 Provide class B tension lap splices unless otherwise indicated.
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Part 2

2.1

2.2

2.3

Part 3

3.1

2

Products

MATERIALS

Substitute different size bars only if permitted in writing by Departmental Representative.

Reinforcing steel: All reinforcing steel to be CAN/CSA-G30.18M grade 400R deformed
bars except column ties and beam stirrups which shall be grade 400W.

Cold drawn annealed steel wire ties: to ASTM A82.

Galvanizing of non-prestressed reinforcement: to CAN/CSA-G164, minimum zinc coating
610 g/m*.

Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
Mechanical splices: subject to approval of Departmental Representative.

FABRICATION

Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2 and Reinforcing Steel
Manual of Standard Practice by the Reinforcing Steel Institute of Canada.

All reinforcing is to be detailed in accordance with the latest edition of the Reinforcing
Steel Institute of Canada - Manual of Standard Practice, except otherwise noted

Obtain Departmental Representative's approval for locations of reinforcement splices other
than those shown on placing drawings.

Upon approval of Departmental Representative, weld reinforcement in accordance with
CSA W186.

Ship bundles of bar reinforcement, clearly identified in accordance with bar bending
details and lists.

SOURCE QUALITY CONTROL

Upon request, provide Departmental Representative with certified copy of mill test report
of reinforcing steel, showing physical and chemical analysis.

Upon request inform Departmental Representative of proposed source of material to be
supplied.

Execution

FIELD BENDING

Do not field bend or field weld reinforcement except where indicated or authorized by
Departmental Representative.

When field bending is authorized, bend without heat, applying slow and steady pressure.
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3.2

3.3

3.4

Replace bars, which develop cracks or splits.

PLACING REINFORCEMENT
Place reinforcing steel as indicated on placing drawings and in accordance with
CSA-A23.1/A23.2.

Prior to placing concrete, obtain Departmental Representative's approval of reinforcing
material and placement.

Ensure cover to reinforcement is maintained during concrete pour.

DOWELING PROCEDURES
For bars that are indicated as being dowelled in, drill in and epoxy grout bars as follows:

10M bars, 200 mm
15M bars, 250 mm
20M bars, 350 mm
25M bars, 400 mm
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Use only approved adhesive to manufacturer’s instructions. Acceptable product:

| Hilti HIT HY-200 by Hilti Canada, or approved equal.

Clean hole thoroughly prior to application of epoxy. Use injection or caulking gun to
ensure that the epoxy fills the bottom of the hole prior to embedment of bar.

FIELD TOUCH-UP

Touch up damaged and cut ends of epoxy coated reinforcing steel with compatible finish
to provide continuous coating.

END OF SECTION
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Part1 General
11 REFERENCES

1 American Society for Testing and Materials International (ASTM)

ASTM C260-06, Air-Entraining Admixtures for Concrete.
ASTM C309-11, Standard Specification for Liquid Membrane-Forming
Compounds for Curing Concrete.

3 ASTM C494/C494M-08a, Chemical Admixtures for Concrete.

A ASTM C1017/C1017M-13el, Standard Specification for Chemical Admixtures
for Use in Producing Flowing Concrete.

5 ASTM D1751-04(2013)el, Standard Specification for Preformed Expansion Joint
Filler for Concrete Paving and Structural Construction (Nonextruding and
Resilient Bituminous Types).

.6 ASTM D1752-04a(2013), Standard Specification for Preformed Sponge Rubber
Cork and Recycled PVC Expansion Joint Fillers for Concrete Paving and
Structural Construction.

2 Canadian General Standards Board (CGSB)

| CAN/CGSB-51.34-M86, Vapour Barrier, Polyethylene Sheet for Use in Building
Construction.

3 Canadian Standards Association (CSA International)

A CSA-A23.1/A23.2-09, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

2 CSA A283-06(R2016), Qualification Code for Concrete Testing Laboratories.
3 CAN/CSA-A3000-08, Cementitious Materials Compendium.

1.2 SUBMITTALS

A Submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Certificates:

A Provide certification that mix proportions selected will produce concrete of
quality, yield and strength as specified in concrete mixes, and will comply with
CSA-A23.1. Certification letter to be sealed by an engineer registered in the
Province of Manitoba.

2 Provide certification that plant, equipment, and materials to be used in concrete
comply with requirements of CSA-A23.1. Certification letter to be sealed by an
engineer registered in the Province of Manitoba.

3 Concrete pours: submit accurate records of poured concrete items indicating date and
location of pour, quality, air temperature and test samples taken as described in PART 3 -
FIELD QUALITY CONTROL.
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13

14

Concrete hauling time: submit for review by Departmental Representative deviations
exceeding maximum allowable time of 120 minutes for concrete to be delivered to site of
Work and discharged after batching.

QUALITY ASSURANCE
Quality Assurance: in accordance with Section 01 45 00 - Quality Control.

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

1 When plant does not hold valid certification, provide test data and certification by
qualified independent inspection and testing laboratory that materials used in
concrete mixture will meet specified requirements.

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

Falsework erection.
Hot weather concrete.
Cold weather concrete.
Curing.

Finishes.

Formwork removal.
Joints.
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Health and Safety Requirements: do construction occupational health and safety in
accordance with Section 01 35 29.06 - Health and Safety Requirements.

DELIVERY, STORAGE AND HANDLING

Concrete hauling time: maximum allowable time for concrete to be delivered to site of
Work and discharged not to exceed 120 minutes after batching.

A Modifications to maximum time limit must be agreed to Departmental
Representative and concrete producer as described in CSA A23.1/A23.2.
2 Deviations to be submitted for review by Departmental Representative.

Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.
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Part 2 Products
2.1 MATERIALS
1 The concrete constituents shall comply with the following standards:

1 Cement: to CAN/CSA-A3001.

2 Blended hydraulic cement: to CAN/CSA-A3001.

3 Water: to CSA-A23.1.

A4 Aggregates: to CAN/CSA-A23.1/A23.2.

5 Admixtures:

1 Air entraining admixture: to ASTM C260.

2 Chemical admixture: to ASTM C494 and ASTM C1017. Departmental
Representative to approve accelerating or set retarding admixtures during
cold and hot weather placing.

2.2 CONCRETE MIX REQUIREMENTS

1 Refer to General Notes on Drawings for concrete mix requirements.
2.3 ACCESSORIES

1 Evaporation retardant: Acceptable Product (or approved equal):

A MasterKure ER 50, formerly (Confilm) by BASF Building Systems at a minimum
application rate of 4.9 m2/L.

2 Cure and sealing compound: to ASTM C309, Type 1. Acceptable product(s) (or approved
equal):
A Florseal WB by Sika Canada Inc. at a minimum application rate of 4.9 m#/L.
2 MasterKure CC, formerly (Kure-N-Seal) by BASF Building Systems at a
minimum application rate of 4.9 m?/L.

3 Vapour Barrier: 10 mil polyethylene film to CAN/CGSB-51.34.

4 Grout: Portland Cement based non-shrink, non-metallic composition and shall meet the
following requirements:

The grout shall not exhibit bleeding or segregation at pumpable consistency.
Compressive Strength: 25 MPa @ 1 day.

Bond Strength (ASTM C882) 13 MPa @ 28 days.

Positive expansion confirmed by ASTM C827.

The grout shall not produce a vapour barrier.

Acceptable products are one of the following only

A Sika Grout 212 by Sika Canada Inc.

2 Sternson M-Bed Standard by Sternson Construction Products.
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Part 3

3.1

3.2

Non-premixed dry pack grout: composition of non-metallic aggregate Type GU cement
with sufficient water for mixture to retain its shape when made into ball by hand and
capable of developing compressive strength of 25 MPa at 28 days.

Pre-moulded joint fillers:

A Bituminous impregnated fiber board: to ASTM D1751.
2 Sponge rubber: to ASTM D1752, Type I, flexible grade.

Execution

PREPARATION

Obtain Departmental Representative's approval before placing concrete.

1 Provide minimum 48 hours notice prior to placing of concrete.

Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
During concreting operations:

1 Development of cold joints not allowed.

2 Ensure concrete delivery and handling facilitates placing with minimum of re-
handling, and without damage to existing structure or Work.

Ensure reinforcement and inserts are not disturbed during concrete placement.

Prior to placing of concrete obtain Departmental Representative's approval of proposed
method for protection of concrete during placing and curing in adverse weather.

Protect previous Work from staining.
Clean and remove stains prior to application for concrete finishes.

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

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

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

1 Do not permit penetrations, sleeves, ducts, pipes or other openings to 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.
3 Sleeves and openings greater than 100 x 100 mm not indicated, must be reviewed

by Departmental Representative.
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A4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts

3

cannot be located as specified, obtain approval of modifications from
Departmental Representative before placing of concrete.

5 Check locations and sizes of sleeves and openings shown on drawings.
.6 Set special inserts for strength testing as indicated and as required by
non-destructive method of testing concrete.

Anchor bolts:

1 Set anchor bolts to templates under supervision of appropriate trade prior to
placing concrete.
2 With approval of Departmental Representative, grout anchor bolts in preformed

holes or holes drilled after concrete has set. Formed holes to be minimum 100 mm
diameter. Drilled holes to manufacturers' recommendations.

3 Protect anchor bolt holes from water accumulations, snow and ice build-ups.
4 Set bolts and fill holes with chemical grout.
5 Locate anchor bolts used in connection with expansion shoes, rollers and rockers

with due regard to ambient temperature at time of erection.

Drainage holes and weep holes:

| Form weep holes and drainage holes in accordance with Section 03 10 00 -
Concrete Forming and Accessories. If wood forms are used, remove them after
concrete has set.

2 Install weep hole tubes and drains as indicated.

Grout under base plates and machinery using procedures in accordance with
manufacturer's recommendations which result in 100% contact over grouted area.
Finishing:

A Finish concrete in accordance with CSA-A23.1/A23.2.

1 Concrete tolerance in accordance with CSA-A23.1/A23.2 straightedge
method FF =20 : FL = 15.

2 Texture: Non-slip broomed.
2 Use curing methods compatible with applied finish on concrete surfaces.
Curing:
1 Cure and protect concrete in accordance with requirements CSA A23.1.
2 Unless noted otherwise the curing regime shall be consistent with the Class of
Exposure. See General Notes on structural drawing for Class of Exposure.
Waterstops:
1 Install waterstops to provide continuous water seal.
2 Do not distort or pierce waterstop in way as to hamper performance.
3 Do not displace reinforcement when installing waterstops.
4 Use equipment to manufacturer's requirements to field splice waterstops.
5 Tie waterstops rigidly in place.
.6 Use only straight heat-sealed butt joints in field.
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9

3.3

3.4

T Use factory welded corners and intersections unless otherwise approved by
Departmental Representative.

Joint fillers:

1 Furnish filler for each joint in single piece for depth and width required for joint,
unless otherwise authorized by Departmental Representative.

2 When more than one piece is required for joint, fasten abutting ends and hold
securely to shape by stapling or other positive fastening.
3 Locate and form isolation joints as indicated.

A4 Install joint filler.

FIELD QUALITY CONTROL

Inspection and testing of concrete and concrete materials will be carried out by testing
laboratory designated by Departmental Representative for review in accordance with
CSA-A23.1/A23.2 and with Section 01 29 83 — Payment Procedures for Testing
Laboratory Services.

| Ensure testing laboratory is certified in accordance with CSA A283.

Frequency and Number of Tests:

A1 Concrete Tests:

1 Not less than one strength test per 50 cubic metres of concrete placed and
not less than one test for each class of concrete placed on any one day.

2 Air measurements will be completed on each of the initial 3 loads of
concrete per day of casting to ensure satisfactory control of the air content
is established. If adequate control of air content is not established within
the first 3 loads of concrete or if a test falls outside the specified limits,
the testing frequency shall revert to one test per load until satisfactory
control is re-established. Costs for additional testing will be the
responsibility of the concrete supplier.

Ensure test results are distributed for discussion at pre-pouring concrete meeting between
testing laboratory and Departmental Representative.

Departmental Representative may take additional test cylinders during cold weather
concreting. Cure cylinders on job site under same conditions as concrete which they
represent.

Non-Destructive Methods for Testing Concrete: in accordance with CSA-A23.1/A23.2.

Inspection or testing by Departmental Representative will not augment or replace
Contractor quality control nor relieve Contractor of his contractual responsibility.

DEFECTIVE CONCRETE
Defective concrete: cracking, spalling, scaling and concrete not conforming to required
lines, details, dimensions, tolerances, or specified requirements.

Repair or replacement of defective concrete will be determined by the Departmental
Representative, based on the specifications and the above guidelines.
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Do not patch, fill, touch-up, repair or replace exposed concrete except upon express
direction of Departmental Representative for each individual use.

Modify or replace concrete not conforming to lines, detail and elevations indicated on
drawings.

Repair or replace concrete not properly placed, resulting in excessive honeycombing and
other defects in critical areas of stress.

Notify Departmental Representative of proposed methods of repairing or replacing

defective concrete. Methods of repairing or replacing defective concrete shall be
acceptable to the Departmental Representative.

END OF SECTION



