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Part 1 General
1.1 RELATED REQUIREMENTS

1 Section 03 20 00

2 Section 03 30 01
1.2 REFERENCES

1 Canadian Standards Association (CSA International)

1 CSA-A23.1-04/A23.2-04, Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

2 CSA-086S1-05, Supplement No. 1 to CAN/CSA-086-01, Engineering Design in
Wood.

3 CSA 0121-M1978(R2003), Douglas Fir Plywood.

A4 CSA 0151-04, Canadian Softwood Plywood.

5 CSA 0153-M1980(R2003), Poplar Plywood.

.6 CAN/CSA-0325.0-92(R2003), Construction Sheathing.

T CSA 0437 Series 93(R2006), Standards for OSB and Waferboard.

8 CSA S269.1-1975(R2003), Falsework for Construction Purposes.

9 CAN/CSA-S269.3-M92(R2003), Concrete Formwork, National Standard of
Canada

2 Underwriters' Laboratories of Canada (ULC)

1 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and
Pipe Covering.
1.3 ACTION AND INFORMATIONAL SUBMITTALS

1 Submittals in accordance with Division 1.

2 Submit shop drawings for formwork and falsework.

3 Indicate method and schedule of construction, shoring, stripping and re-shoring
procedures, materials, arrangement of joints, special architectural exposed finishes, ties,
liners, and locations of temporary embedded parts. Comply with CSA S269.1, for
falsework drawings. Comply with CAN/CSA-S269.3 for formwork drawings.

A4 Indicate formwork design data: permissible rate of concrete placement, and temperature

of concrete, in forms.
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Part 2 Products

2.1 MATERIALS

Part 3

3.1

Formwork materials:

1 For concrete without special architectural features, use wood and wood product
formwork materials to CSA-0121, CAN/CSA-086, CSA 0437 Series, and CSA-
0153.

2 For concrete with special architectural features, use formwork materials to CSA-
A23.1/A23.2.

3 Rigid insulation board: to CAN/ULC-S701.

Form ties:

1 Use snap ties complete with plastic cones and light grey concrete plugs.

Form liner:

1 Plywood: Canadian Softwood Plywood to CSA O151.
Form release agent: non-toxic, biodegradable, low VOC.

Form stripping agent: colourless mineral oil, non-toxic, biodegradable, low VOC, free of
kerosene, with viscosity between 70 and 110s Saybolt Universal 15 to 24 mm?%s at 40
degrees C, flashpoint minimum 150 degrees C, open cup.

Falsework materials: to CSA-S269.1.

Execution

FABRICATION AND ERECTION

Verify lines, levels and centres before proceeding with formwork/falsework and ensure
dimensions agree with drawings.

Obtain Contract Administrator's approval for use of earth forms framing openings not
indicated on drawings.

Hand trim sides and bottoms and remove loose earth from earth forms before placing
concrete.

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

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

Do not place shores and mud sills on frozen ground.
Provide site drainage to prevent washout of soil supporting mud sills and shores.

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.
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9 Align form joints and make watertight.
1 Keep form joints to minimum.

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

A1 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.

A2 Construct forms for architectural concrete, and place ties as directed.

1 Joint pattern not necessarily based on using standard size panels or maximum
permissible spacing of ties.

13 Build in anchors, sleeves, and other inserts required to accommodate Work specified in
other sections.

1 Ensure that anchors and inserts will not protrude beyond surfaces designated to
receive applied finishes, including painting.

14 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.

3.2 REMOVAL AND RESHORING

1 Leave formwork in place for following minimum periods of time after placing concrete.
A 5 days for walls
2 5 days for slabs
3 7 days for structural slabs.

2 Remove formwork when concrete has reached 70 % of its design strength or minimum
period noted above, whichever comes later, and replace immediately with adequate
reshoring.

3 Provide necessary reshoring of members where early removal of forms may be required
or where members may be subjected to additional loads during construction as required.

A4 Space reshoring in each principal direction at not more than 3000 mm apart.

5 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2.

END OF SECTION
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Part 1 General

11 RELATED REQUIREMENTS

1.2

1.3

Section 03 10 00 — Concrete Forming and Accessories
Section 03 30 01- Cast in Place Chamber Concrete

REFERENCES

American Concrete Institute (ACI)
A SP-66-04, ACI Detailing Manual 2004.
ASTM International

1 ASTM AB82/A82M-07, Standard Specification for Steel Wire, Plain, for Concrete
Reinforcement.

2 ASTM A185/A185M-07, Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete.

CSA International

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

2 CAN/CSA-A23.3-04(R2010), Design of Concrete Structures.

3 CSA-G30.18-09, Carbon Steel Bars for Concrete Reinforcement.

4 CSA-G40.20/G40.21-04(R2009), General Requirements for Rolled or Welded
Structural Quality Steel/Structural Quality Steel.

5 CSA W186-M1990(R2007), Welding of Reinforcing Bars in Reinforced
Concrete Construction.

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

ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section - Submittal Procedures.
Prepare reinforcement drawings in accordance with SCI SP-66.
Shop Drawings:

1 Submit drawings indicating the following:
1 Indicate placing of reinforcement and:
1 Bar bending details.
2 Quantities of reinforcement.
3 Sizes, spacings, locations of reinforcement and mechanical

splices if approved Consultant, with identifying code marks to
permit correct placement without reference to structural
drawings.
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A4 Indicate sizes, spacings and locations of chairs, spacers and
hangers.

14

Part 2

2.1

2.2

()
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2 Detail lap lengths and bar development lengths to CAN/CSA-A23.3, unless
otherwise indicated.

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle materials in accordance with manufacturer's written

instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory
packaging, labelled with manufacturer's name and address.

Storage and Handling Requirements:

1 Store materials off ground in a dry location and in accordance with
manufacturer's recommendations.

2 Replace defective or damaged materials with new.

Products
MATERIALS

Substitute different size bars only if permitted in writing by Contract Administrator.

Reinforcing steel: billet steel, grade 400W, deformed bars to CSA-G30.18, unless
indicated otherwise.

Cold-drawn annealed steel wire ties: to ASTM A82/A82M.

Deformed steel wire for concrete reinforcement: to ASTM A82/A82M.
Chairs, bolsters, bar supports, spacers: to CSA-A23.1/A23.2.
Mechanical splices: subject to approval of Contract Administrator.
Plain round bars: to CSA-G40.20/G40.21.

FABRICATION
Fabricate reinforcing steel in accordance with CSA-A23.1/A23.2 and the Reinforcing

Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.

Obtain Contract Administrator's written approval for locations of reinforcement splices
other than those shown on placing drawings.

Upon approval of Contract Administrator, weld reinforcement in accordance with CSA
W186.

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

Part 3

3.1

3.2

Upon request, provide Contract Administrator with certified copy of mill test report of
reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to
beginning reinforcing work.

Upon request inform Contract Administrator 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
Contract Administrator.
When field bending is authorized, bend without heat, applying slow and steady pressure.

Replace bars, which develop cracks or splits.
PLACING REINFORCEMENT

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

Use plain round bars as slip dowels in concrete.

1 Paint portion of dowel intended to move within hardened concrete with one coat
of asphalt paint.
2 When paint is dry, apply thick even film of mineral lubricating grease.

Prior to placing concrete, obtain Contract Administrator's approval of reinforcing
material and placement.

Ensure cover to reinforcement is maintained during concrete pour.

END OF SECTION
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Part1 General

11 RELATED REQUIREMENTS

1.2

1.3

14

15

1.6

City of Winnipeg Construction Specification CW 2160.
Section 03 10 00 — Concrete Forming and Accessories

Section 03 20 00 — Concrete Reinforcement

PRICE AND PAYMENT PROCEDURES
Measurement and Payment:

1 Construction of the cast-in-place concrete will be included within the Contract
Lump Sum Price which shall include payment in full for supplying all materials
and performing all operations herein described and all other items incidental to
the Work included in this specification.

REFERENCES
Reference Standards:

A ASTM International

1 ASTM C260/C260M-10a, Standard Specification for Air-Entraining
Admixtures for Concrete.

2 ASTM C494/C494M-10a, Standard Specification for Chemical
Admixtures for Concrete.

2 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, Qualification Code for Concrete Testing Laboratories.
3 CSA A3000-08, Cementitious Materials Compendium (Consists of

A3001, A3002, A3003, A3004 and A3005).
ADMINISTRATIVE REQUIREMENTS

Pre-installation Meetings: Convene pre-installation meeting one week prior to beginning
concrete works.

1 Ensure key personnel attend.
1 Verify project requirements.

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Division 1.

DELIVERY, STORAGE AND HANDLING
Delivery and Acceptance Requirements:

1 Concrete hauling time: deliver to site of Work and discharged within 120 minutes
maximum after batching.
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1 Do not modify maximum time limit without receipt of prior written

Part 2

2.1

2.2

2.3
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agreement from Contract Administrator and concrete producer as
described in CSA A23.1/A23.2.

2 Deviations to be submitted for review by Contract Administrator.

2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.

Products

DESIGN CRITERIA

Performance: to CSA A23.1/A23.2, and as described in MIXES of PART 2 -
PRODUCTS.

PERFORMANCE CRITERIA

Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as
established by the Contract Administrator.

MATERIALS

Portland Cement: to CSA A3001.

Water: to CSA A23.1.

Aggregates: to CSA A23.1/A23.2.

Admixtures:

1 All admixtures shall be compatible
2 Air entraining admixture: to ASTM C260.
3 Chemical admixture: to ASTM C494.

Shrinkage compensating grout: premixed compound consisting of non-metallic
aggregate, Portland cement, water reducing and plasticizing agents to CSA A23.1/A23.2.

1 Compressive strength: 35 MPa at 28 days.
2 Net shrinkage at 28 days: maximum 0 %.
3 Acceptable product: Sika Grout 212 SR.
Curing compound: to CSA A23.1/A23.2 white.

Mechanical waterstops: ribbed extruded PVC Arctic Grade of sizes indicated with shop
welded corner and intersecting pieces with legs not less than 150 mm long:

1 Tensile strength: to ASTM D412, method A, Die "C", minimum 15 MPa.
2 Elongation: to ASTM D412, method A, Die "C", minimum 275%.
3 Tear resistance: to ASTM D624, method A, Die "B", minimum 30 kN/m.

Bonding agent: Sika Latex R or approved equivalent in accordance with B7.
Reinforcing steel bar accessories

1 To be made of non-corroding material
2 Shall not stain, blemish or spall the concrete surface for the life of the concrete
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3 Shall be approved by the Contract Administrator
4 Bar chairs shall be PVC

Shop drawings:
1 Provide shop drawings in accordance with Division 1 of this specification.
2 Submit shop drawings for reinforcing steel a minimum of two (2) weeks prior to

the fabrication of any reinforcing steel.

MIXES

Performance Method: The Contractor shall be responsible for the design and performance
of all concrete mixes supplied under this Specification. Concrete shall be supplied in
accordance with the requirements of CSA A23.1-09, with the minimum properties as
provided below:

1 Ensure concrete supplier meets performance criteria as established below and
provide verification of compliance.
2 Provide chamber construction concrete mix to meet following hard state
requirements:
1 Durability and class of exposure: S-2.
2 Cement type: Type HS
3 Compressive strength at 56 day age: 32 MPa minimum.
A4 Maximum Water/Cementing Materials Ratio: 0.45
5 Entrained Air Content: 4%-7%
.6 Aggregate size: 19 mm maximum.
v Intended application: Foundation slab, walls, structural slab, and
benching.
3 Provide lean mix concrete mix to meet following hard state requirements:

Durability and class of exposure: N.

Cement type: Type GU

Slump/Flow: 80 mm

Compressive strength at 28 day age: 15 MPa minimum.
Entrained Air Content: nil

Intended application: Working base

A4 Prowde exterior slab concrete mix to meet following hard state requirements:
Durability and class of exposure: C-2.

Compressive strength at 28 day age: 32 MPa minimum.
Maximum Water/Cementing Materials Ratio: 0.45
Entrained Air Content: 5%-8%

Aggregate size: 20 mm maximum.

Intended application: Non-structural exterior slabs

5 Prowde a “Mix Design Statement” for each type of concrete to be used certifying
constituent materials and mixing proportions to the Contract Administrator at
least 2 weeks prior to delivery of Concrete to the Site. Supply reasonable
evidence to the Contract Administrator that the mix proportions selected will
produce concrete meeting the specified strength, workability and yield.

o wiN Rk
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3.1

3.2
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.6 Concrete supplier's certification: both batch plant and materials meet CSA A23.1
requirements.

Execution

PREPARATION
Construction method submission:

1 No Work shall commence on construction of cast-in-place concrete until after the
Contract Administrator’s review of the Contractor’s Construction Method
submission.

2 The Contractor shall prepare for the Contract Administrators review a
Construction Method submission detailing:

1 Construction sequence to be followed including all methods to be
employed.

2 Specialized equipment to be used

3 Any design revisions proposed to accommodate the Contractor’s
proposed construction method.

3 The Contractor shall respond to any concerns that may be raised by the Contract
Administrator after review of Construction Method submission.

Obtain Contract Administrator’s written approval before placing concrete.

1 Provide 48 hours minimum 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.

Pumping of concrete is permitted only after approval of equipment and mix.
Ensure reinforcement and inserts are not disturbed during concrete placement.
Protect previous Work from staining.

Clean and remove stains prior to application for concrete finishes.

Do not place load upon new concrete until authorized by Contract Administrator.

INSTALLATION/APPLICATION
Do cast-in-place concrete work to 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 Contract Administrator.

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

4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts
cannot be located as specified, obtain written approval of modifications from
Contract Administrator before placing of concrete.

5 Confirm 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.

3 Grout under base plates using procedures in accordance with manufacturer's

recommendations which result in 100 % contact over grouted area.

A4 Finishing and curing:

1

Finish concrete to CSA A23.1/A23.2.
1 Landing pads — Broom Finish

Use procedures as reviewed by Contract Administrator or those noted in CSA
A23.1/A23.2 to remove excess bleed water. Ensure surface is not damaged.

Use curing compounds compatible with applied finish on concrete surfaces.
Provide written declaration that compounds used are compatible.

5 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.

A4 Use equipment to manufacturer's requirements to field splice waterstops.

5 Tie waterstops rigidly in place to reinforcement.

6 Use only straight heat sealed butt joints in field.

7 Use factory welded corners and intersections unless otherwise approved by
Contract Administrator.

.6 Cast-in-place concrete chamber:

1 Construct cast-in-place concrete in accordance with CW 2160, except as
supplemented, revised or amended in this specification and as indicated in the
construction notes on the Drawings.

2 Adjust the location of reinforcing steel adjacent to openings to frame those
openings in accordance with good practice, and maintain the bar spacing intent.

3 Do not use welded splices for reinforcing steel.

4 Order all wall reinforcement steel in lengths to best suit the spacing of shoring
whalers so that reinforcing bars will not be bent or misformed in order to remove
the walers.

T Backfill:

1 Place and compact backfill material as indicated in the drawings and in
accordance with CW 2030.

2 Do not place backfill material in a frozen state.

3 Supply heating and hoarding in accordance with CW 2160 if required to ensure

material does not freeze before compaction is complete.
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A4 Notify the Contract Administrator at least one (1) full Working Day in advance
of any backfilling operation. No Backfill shall be placed against concrete until
approved by the Contract Administrator and in no case before field cured test
cylinders show the concrete strength to be 75% of that specified.

8 Grout:

1 Mix and apply grout in accordance with the manufacturer’s instructions.

Consistency is to be suitable for the intended application.
9 Cold weather requirements:

1 Should any concrete Work be required to be carried out when the daily mean
temperature is below 5°C or anticipated to be below 5°C within the next 24
hours, cold weather requirements will be specified herein.

2 All freshly placed concrete shall be protected from the elements and from
defacements due to construction operations.

3 The following are minimum requirements for protecting concrete during and

after placement during freezing weather, but mere adherence to these
requirements will not relieve the Contractor of the necessity for producing
concrete which has not been weakened or injured by frost or freezing, or
replacing such damaged Work at no additional cost to the City;

1 Before any concrete is placed, all ice, snow, and frost shall be completely
removed from all formwork, and other surfaces against which concrete
temperatures of such surfaces raised above 7°C for twenty-four (24)
hours minimum prior to concreting. Where concrete Work is to come in
contact with the earth, the surface of the earth shall be completely free of
frost when concrete is placed thereon.

2 Concrete aggregates and water shall be heated to not over 80°C.
Concrete shall be not less than 20°C or more than 30°C in temperature
when deposited. Concrete when placed during freezing weather, or if
freezing is anticipated during curing period, shall be fully enclosed and
the temperature of same maintained at not less than 20°C for five (5)
days nor less than 5°C for an additional five (5) days.

3 Heating enclosures shall be strong and wind-proof, well ventilated with
heating units so located as to prevent local overheating or drying of the
concrete or damage from combustion gases. Only indirect fired heaters
will be accepted. Units must be vented outside the enclosure. No direct
fired units will be accepted.

A4 The Contractor shall inform the Contract Administrator well in advance
as to the methods of enclosure and frost protection he proposes to
employ.

END OF SECTION



