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Part 1 General

11 RELATED REQUIREMENTS

1 Section 03 20 00 — Concrete Reinforcing.
2 Section 03 30 00 — Cast-In-Place Concrete.

1.2 REFERENCE STANDARDS
1 CSA Group (CSA)

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

2 CAN/CSA 086, Engineering Design in Wood.

3 CSA 0121, Douglas Fir Plywood.

A4 CSA 0151, Canadian Softwood Plywood.

5 CSA S269.1, Falsework and Formwork.

.6 CAN/CSA S269.3, Concrete Formwork.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
2 Submit shop drawings for formwork and falsework.

1 Submit drawings stamped and signed by professional engineer registered or
licensed in Newfoundland and Labrador, Canada.

2 Prepare Shop Drawings in accordance with CSA S269.1 for formwork and
falsework.

3 Indicate formwork design data: permissible rate of concrete placement, and
temperature of concrete, in forms.

4 Indicate sequence of erection and removal of formwork/falsework as directed by
Departmental Representative.

5 Indicate method and schedule of construction, shoring, stripping and re-shoring
procedures, materials, arrangement of joints, ties, liners, and locations of
temporary embedded parts.

.6 Indicate sequence of erection and removal of formwork and falsework.

1.4 QUALITY ASSURANCE

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

2 Retain a professional engineer registered or licensed in Newfoundland and Labrador,
Canada, with experience in formwork and falsework design of comparable complexity
and scope, to perform following services as part of Work of this Section:

1
2

Design of formwork and falsework:
Review, stamp, and sign fabrication and erection Shop Drawings, design

calculations and amendments.
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1.5 DELIVERY, STORAGE AND HANDLING

Part 2

2.1

Part 3

3.1

U W N

Deliver, store, and handle materials in accordance with Section with manufacturer's
written instructions.

Products

MATERIALS

Formwork materials:

1 Use wood and wood product formwork materials to CAN/CSA 086.
Form ties:

1 Removable or snap-off metal ties, fixed or adjustable length, free of devices
leaving holes minimum 25 mm diameter in concrete surface.

Form liner:

1 Plywood: high density overlay Douglas Fir to CSA 0121, or medium density
overlay Canadian Softwood Plywood to CSA 0151, T and G, thickness as
required.

Form release agent: Proprietary, non volatile material not to stain concrete or impair
subsequent application of finishes or coatings to surface of concrete, derived from
agricultural sources, non petroleum containing, low VOC, non-toxic, and biodegradable.

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.

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

Align form joints and make watertight.
1 Keep form joints to minimum.
Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.

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

Clean formwork in accordance with CSA A23.1/A23.2, before placing concrete.
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3.2

3.3

REMOVAL AND RESHORING
Leave formwork in place for following minimum periods of time after placing concrete.

1 3 days for walls and footings.
2 28 days for roof slab.

Remove formwork when concrete has reached 75% of its 28 day design strength or
minimum period noted above, whichever comes later, and replace immediately with
adequate reshoring. Removal of formwork must first be validated with results indicated
by field cured test cylinders, and only as approved by the Departmental Representative.

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.

Space reshoring in each principal direction at not more than 3000 mm apart.
Re-use formwork and falsework subject to requirements of CSA A23.1/A23.2.

CLEANING
Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
1 Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment
in accordance with Section 01 74 00 - Cleaning.

END OF SECTION
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Part 1

11

1.2

13

14

General

RELATED REQUIREMENTS
Section 03 10 00 — Concrete Forming and Accessories.
Section 03 30 00 — Cast-In-Place Concrete

PRICE AND PAYMENT PROCEDURES
Measurement and Payment:

A No measurement made under this Section.

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

REFERENCE STANDARDS

American Concrete Institute (ACI)

A SP-66, ACI Detailing Manual 2004.
ASTM International (ASTM)

1 ASTM A123/A123M Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products.

2 ASTM A1064/A1064M, Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for Concrete.

CSA Group (CSA)

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

2 CAN/CSA A23.3, Design of Concrete Structures.

3 CSA (30.18, Carbon Steel Bars for Concrete Reinforcement.

A4 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural
Quality Steel/Structural Quality Steel.

5 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.
Reinforcing Steel Institute of Canada (RSIC)
1 RSIC, Reinforcing Steel Manual of Standard Practice.

ADMINISTRATIVE REQUIREMENTS

Pre-installation Meetings: in accordance with Section 01 31 19 - Project Meetings,
convene pre-installation meeting two weeks prior to beginning concrete works.

1 Ensure Departmental Representative, site supervisor, speciality contractor -
forming, concrete producer, key personnel, and testing laboratories attend.

1 Verify project requirements.
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15 ACTION AND INFORMATIONAL SUBMITTALS

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

2 Shop Drawings:
1 Submit drawings stamped and signed by professional engineer registered or
licensed in Newfoundland and Labrador, Canada.

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

2 Indicate placing of reinforcement and:
1 Bar bending details.
2 Lists.
3 Quiantities of reinforcement.
4

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.

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

1 Provide type B unless otherwise indicated.
A4 Indicate position and size of openings in slabs and walls. Coordinate with
trades requiring openings.
3 Quality Assurance Submittals:
1 Submit in accordance with Section 01 45 00 - Quality Control and as described in
PART 2 - SOURCE QUALITY CONTROL.
2 Mill Test Report: upon request, submit to Departmental Representative certified

copy of mill test report of reinforcing steel, minimum 4 weeks prior to beginning
reinforcing work.

1.6 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with manufacturer's written
instructions.

Part 2 Products
2.1 MATERIALS
A Reinforcing steel: billet steel, grade 400, deformed bars to CSA G30.18, unless indicated
otherwise.

Cold-drawn annealed steel wire ties: to ASTM A1064/A1064M.
Deformed steel wire for concrete reinforcement: to ASTM A1064/A1064M.
A4 Chairs, bolsters, bar supports, spacers: to CSA A23.1/A23.2.
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5 Tie wire: 1.5 mm diameter annealed wire.
.6 Mechanical splices: subject to approval of Departmental Representative.
T Plain round bars: to CSA G40.20/G40.21.
2.2 FABRICATION
1 Fabricate reinforcing steel in accordance with CSA A23.1/A23.2, SP-66, and Reinforcing
Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.
2 Obtain Departmental Representative's written approval for locations of reinforcement
splices other than those shown on placing drawings.
3 Upon approval of Departmental Representative, weld reinforcement in accordance with
CSA W186.
A4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending
details and lists.
2.3 SOURCE QUALITY CONTROL
1 Upon request, provide Departmental Representative with certified copy of mill test report
of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to
beginning reinforcing work.
Part 3 Execution
3.1 FIELD BENDING
1 Do not field bend or field weld reinforcement except where indicated or authorized by
Departmental Representative.
2 When field bending authorized, bend without heat, applying slow and steady pressure.
3 Replace bars, which develop cracks or splits.
3.2 PLACING REINFORCEMENT
1 Place reinforcing steel as indicated on placing drawings in accordance with CSA
A23.1/A23.2.
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 Apply thick even film of mineral lubricating grease when paint is dry.
3 Prior to placing concrete, obtain Departmental Representative's approval of reinforcing
material and placement.
A4 Maintain cover to reinforcement during concrete pour.
3.3 CLEANING
1 Progress Cleaning: clean in accordance with Section 01 74 00 - Cleaning.
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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 00 - Cleaning.

END OF SECTION
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Part 1

11

1.2

13

14

15

General

RELATED REQUIREMENTS
Section 03 10 00 — Concrete Forming and Accessories.
Section 03 20 00 — Concrete Reinforcing.

PRICE AND PAYMENT PROCEDURES
Measurement and Payment:
1 Cast-in-place concrete not measured but paid for as fixed price item.

REFERENCE STANDARDS

ASTM International (ASTM)

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

2 ASTM C309, Standard Specification for Liquid Membrane-Forming Compounds
for Curing Concrete.

3 ASTM C494/C494M, Standard Specification for Chemical Admixtures for
Concrete.

A4 ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers-Tension.

5 ASTM D624, Standard Test Method for Tear Strength of Conventional
Vulcanized Rubber and Thermoplastic Elastomer.

.6 ASTM D1751, Standard Specification for Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction (Nonextruding and Resilient
Bituminous Types).

CSA Group (CSA)

1 CSA A23.1/A23.2-[14], Concrete Materials and Methods of Concrete
Construction/Methods of Test and Standard Practices for Concrete.

2 CSA A283, Qualification Code for Concrete Testing Laboratories.

3 CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002,
A3003, A3004 and A3005),

ABBREVIATIONS AND ACRONYMS

Portland Cement: hydraulic cement, blended hydraulic cement (XXb - b denotes
blended):

A GU or GUb - General use cement.

ADMINISTRATIVE REQUIREMENTS

Pre-installation Meetings: in accordance with Section 01 31 19 - Project Meetings,
convene pre-installation meeting two weeks prior to beginning concrete works.
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A Ensure testing laboratories, speciality contractor — forming, key personnel,
concrete producer, site supervisor, and Departmental Representative attend.
1 Verify project requirements.
1.6 ACTION AND INFORMATIONAL SUBMITTALS
1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.

2 Product Data:

1 Submit manufacturer's instructions, printed product literature and data sheets for
proprietary materials used in Cast-In-Place Concrete and additives and include
product characteristics, performance criteria, physical size, finish and limitations.

3 Site Quality Control Submittals:

1 Provide testing results for review Departmental Representative and do not
proceed without written approval when deviations from mix design or parameters
found.

2 Concrete pours: provide 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.

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

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

1 Provide test data and certification by qualified independent inspection and testing
laboratory that materials and mix designs used in concrete mixture meet specified
requirements.

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

Falsework erection.

Hot weather concrete.

Cold weather concrete.

Curing.

Finishes.

Formwork removal.

4 Joints.

oo wN R

A4 Quality Control Plan: provide written report to Departmental Representative verifying
compliance that concrete in place meets performance requirements of concrete as
established in PART 2 - PRODUCTS.

18 DELIVERY, STORAGE AND HANDLING

1 Concrete hauling time: deliver to site of Work and discharged within 120 minutes
maximum after batching.
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1 Modifying maximum time limit without receipt of prior written agreement from

1.9

Part 2

2.1

2.2

2.3

> w N R

Departmental Representative and concrete producer as described in CSA
A23.1/A23.2. is prohibited.

2 Deviations submitted for review by Departmental Representative.
3 Concrete delivery: ensure continuous concrete delivery from plant meets CSA
A23.1/A23.2.

SITE CONDITIONS
Placing concrete during rain or weather events that could damage concrete is prohibited.

Protect newly placed concrete from rain or weather events in accordance with CSA
A23.1/A23.2.

Cold weather protection:

1 Maintain protection equipment, in readiness on Site.

2 Use such equipment when ambient temperature below 5°C, or when temperature
may fall below 5°C before concrete cured.

3 Placing concrete upon or against surface at temperature below 5°C is prohibited.

Hot weather protection:

1 Protect concrete from direct sunlight when ambient temperature above 27°C.

2 Prevent forms of getting too hot before concrete placed. Apply accepted methods
of cooling not to affect concrete adversely.

Protect from drying.

Products

DESIGN CRITERIA

Alternative 1 - 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 Departmental Representative and provide verification of compliance as
described in PART 1 - QUALITY ASSURANCE.

MATERIALS

Portland Cement: to CAN/CSA-A3001, Type Gu.

Water: to CSA A23.1.

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

Admixtures:

A Air entraining admixture: to ASTM C260.

2 Chemical admixture: to ASTM C494. Departmental Representative to approve
accelerating or set retarding admixtures during cold and hot weather placing.
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5 Non premixed dry pack grout: composition of non metallic aggregate Portland cement

24

.10

with sufficient water for mixture to retain its shape when made into ball by hand and
capable of developing compressive strength of 50 MPa at 28 days.

Ribbed Waterstops: Ribbed extruded PVC of sizes indicated, shop welded corner and
intersecting pieces:

A Tensile strength: to ASTM D412, method A, Die "C".

2 Elongation: to ASTM D412, method A, Die "C", minimum 275 %.

3 Tear resistance: to ASTM D624, method A, Die "B".

Hydrophilic Waterstops: Hydrotite CJ-0725 or approved substitute

1 Rectangular profile measuring 7 mm thick x 25 mm wide and incorporating
hollow longitudinal compression openings

Synthetic chloroprene rubber

Co-extruded hydrophilic and non-hydrophilic composition

Delay-action coating

Non-toxic and environmentally safe

Hardness exceeding 50 (ASTM — D2240)

Tensile strength exceeding 30 kg/cm? (ASTM-D412)

Elongation of synthetic chloroprene rubber exceeding 600% (ASTM-D412)
Elongation of chloroprene rubber only exceeding 400% (ASTM-D412)
Volume expansion capability exceeding 3.0 times original size

© o N U wWwN
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Dampproofing:
1 Emulsified asphalt, mineral colloid type, unfilled.
Crystalline integral waterproofing admixture: Permeability-reducing admixture for
hydrostatic conditions.
1 Acceptable product: Aquafin® - 1 C ADMIX-powder, or approved substitute.
2 Accessories:
1 Joints: Aquafin-Waterstop, or approved substitute.
2 Leak Repair Products for leaking and defective concrete assemblies:
AQUAFIN-InjectPro PU and/or Acrylate injection chemical grouting.
Board Insulation:
A Extruded polystyrene (XPS): to CAN/ULC S701 Type 3, RSI 0.88 per 25 mm,
total thickness as indicated on drawings.
2 Adhesive suitable for bonding polystyrene and mineral fibre insulation to

substrates as indicated.
MIXES

Alternative 1 - Performance Method for specifying concrete: to meet Departmental
Representative performance criteria to CSA A23.1/A23.2.

1 Ensure concrete supplier meets performance criteria as established below and
provide verification of compliance as in Quality Control Plan.
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2 Provide concrete mix to meet following hard state requirements:

1 Class of exposure: C-3.

2 Compressive strength at 28 days: 30 MPa minimum.
3 Air content: 4 to 7 %.

4 Slump: 75 mm maximum.

5 Aggregate size: 20 mm maximum.

Part 3

3.1

3.2

.10

Execution

PREPARATION

Obtain Departmental Representative'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 facilitate placing with minimum of re-
handling, and without damage to existing structure or Work.

Pumping of concrete permitted only after approval of equipment and mix.
Disturbing reinforcement and inserts during concrete placement is prohibited.

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,
guality, workability, air content, temperature and test samples taken.

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

INSTALLATION/APPLICATION
Do cast-in-place concrete work to CSA A23.1/A23.2.
Sleeves and inserts:

1 No sleeves, ducts, pipes or other openings to pass through walls or slabs, 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.

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

cannot be located as specified, obtain written approval of modifications from
Departmental Representative before placing of concrete.
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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 Finishing and curing:
A Finish concrete to CSA A23.1/A23.2.
2 Curing Type: 2 as per CSA A23.1/A23.2.

4 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.

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

.8 Install waterstops as per manufacturer’s written instructions.

5 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 required for joint, fasten abutting ends and hold
securely to shape by stapling or other positive fastening.

3 Locate and form construction joints as indicated.

4 Install joint filler.

.6 Waterproofing Admixture:

1 Assure that concrete mix design and proposed material are in compliance with
manufacturer’s recommendations.

2 Verify that the joints are treated according to the requirements of the
waterproofing manufacturer’s instructions.

3 Comply with manufacturer’s product data and installation instructions.

4 Crystalline waterproofing admixture shall be added to the concrete at the time of

batching at a concrete plant or to the finished mix in the ready mix truck at the
job site. The sequence of procedure for addition will vary according to the type
of batch plant operation, equipment and distance from the job site.

5 Do not add bulk (bag) dry powder crystalline waterproofing admix to wet
concrete mix. This may cause clumping of the admix and uniform dispersion
cannot be guaranteed.

7 Board Insulation:

A Exterior application: extend boards vertically below grade to top of base slab.
Install on exterior face of tank foundation wall with adhesive.

2 Install board insulation over top of tank roof slab.
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3.3

3.4

FIELD QUALITY CONTROL

Site tests: conduct tests as follows in accordance with Section 01 45 00 - Quality Control
and submit report as described in PART 1 - ACTION AND INFORMATIONAL
SUBMITTALS.

A Each day’s pour.

2 Any change of supplier.

3 Conduct at least one (1) slump and one (1) air entrainment test with each
compressive strength test.

A4 Compressive strength at 7 and 28 days.
5 Air and concrete temperature.

Inspection and testing of concrete and concrete materials carried out by testing laboratory
designated by Departmental Representative for review to CSA A23.1/A23.2.

1 Ensure testing laboratory certified to CSA A283.

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

All costs associated with testing shall be paid for by the contractor. Costs of retesting due
to deficient work will be paid for by the contractor.

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

Inspection or testing by Consultant not to augment or replace Contractor quality control
nor relieve Contractor of contractual responsibility.

CLEANING

Clean in accordance with Section 01 74 00 - Cleaning.

1 Provide appropriate area on job site where concrete trucks and be safely washed.

2 Prevent admixtures and additive materials from entering drinking water supplies
or streams.

3 Dispose of waste in accordance with applicable local, Provincial/Territorial and
National regulations.

END OF SECTION
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	.4 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.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 00 - 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 00 - Cleaning.
	END OF SECTION



	03 20 00
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 03 10 00 – Concrete Forming and Accessories.
	.2 Section 03 30 00 – Cast-In-Place Concrete

	1.2 PRICE AND PAYMENT PROCEDURES
	.1 Measurement and Payment:
	.1 No measurement made under this Section.
	.1 Include reinforcement costs in items of concrete work in Section 03 30 00 - Cast-In-Place Concrete.



	1.3 REFERENCE STANDARDS
	.1 American Concrete Institute (ACI)
	.1 SP-66, ACI Detailing Manual 2004.

	.2 ASTM International (ASTM)
	.1 ASTM A123/A123M Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	.2 ASTM A1064/A1064M, Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete.

	.3 CSA Group (CSA)
	.1 CSA A23.1 /A23.2, Concrete Materials and Methods of Concrete Construction/Test Methods and Standard Practices for Concrete.
	.2 CAN/CSA A23.3, Design of Concrete Structures.
	.3 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement.
	.4 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
	.5 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction.

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


	1.4 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-installation Meetings: in accordance with Section 01 31 19 - Project Meetings, convene pre-installation meeting two weeks prior to beginning concrete works.
	.1 Ensure Departmental Representative, site supervisor, speciality contractor -  forming, concrete producer, key personnel, and testing laboratories attend.
	.1 Verify project requirements.



	1.5 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop Drawings:
	.1 Submit drawings stamped and signed by professional engineer registered or licensed in Newfoundland and Labrador, Canada.
	.1 Prepare reinforcement drawings in accordance with RSIC Manual of Standard Practice.
	.2 Indicate placing of reinforcement and:
	.1 Bar bending details.
	.2 Lists.
	.3 Quantities of reinforcement.
	.4 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.

	.3 Detail lap lengths and bar development lengths to CAN/CSA A23.3, unless otherwise indicated.
	.1 Provide type B unless otherwise indicated.

	.4 Indicate position and size of openings in slabs and walls. Coordinate with trades requiring openings.


	.3 Quality Assurance Submittals:
	.1 Submit in accordance with Section 01 45 00 - Quality Control and as described in PART 2 - SOURCE QUALITY CONTROL.
	.2 Mill Test Report: upon request, submit to Departmental Representative certified copy of mill test report of reinforcing steel, minimum 4 weeks prior to beginning reinforcing work.


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


	Part 2 Products
	2.1 MATERIALS
	.1 Reinforcing steel: billet steel, grade 400, deformed bars to CSA G30.18, unless indicated otherwise.
	.2 Cold-drawn annealed steel wire ties: to ASTM A1064/A1064M.
	.3 Deformed steel wire for concrete reinforcement: to ASTM A1064/A1064M.
	.4 Chairs, bolsters, bar supports, spacers: to CSA A23.1/A23.2.
	.5 Tie wire: 1.5 mm diameter annealed wire.
	.6 Mechanical splices: subject to approval of Departmental Representative.
	.7 Plain round bars: to CSA G40.20/G40.21.

	2.2 FABRICATION
	.1 Fabricate reinforcing steel in accordance with CSA A23.1/A23.2, SP-66, and Reinforcing Steel Manual of Standard Practice by the Reinforcing Steel Institute of Canada.
	.2 Obtain Departmental Representative's written approval for locations of reinforcement splices other than those shown on placing drawings.
	.3 Upon approval of Departmental Representative, weld reinforcement in accordance with CSA W186.
	.4 Ship bundles of bar reinforcement, clearly identified in accordance with bar bending details and lists.

	2.3 SOURCE QUALITY CONTROL
	.1 Upon request, provide Departmental Representative with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to beginning reinforcing work.


	Part 3 Execution
	3.1 FIELD BENDING
	.1 Do not field bend or field weld reinforcement except where indicated or authorized by Departmental Representative.
	.2 When field bending authorized, bend without heat, applying slow and steady pressure.
	.3 Replace bars, which develop cracks or splits.

	3.2 PLACING REINFORCEMENT
	.1 Place reinforcing steel as indicated on placing drawings in accordance with CSA A23.1/A23.2.
	.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 Apply thick even film of mineral lubricating grease when paint is dry.

	.3 Prior to placing concrete, obtain Departmental Representative's approval of reinforcing material and placement.
	.4 Maintain cover to reinforcement during concrete pour.

	3.3 CLEANING
	.1 Progress Cleaning: clean in accordance with Section 01 74 00 - 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 00 - Cleaning.



	03 30 00
	Part 1 General
	1.1 RELATED REQUIREMENTS
	.1 Section 03 10 00 – Concrete Forming and Accessories.
	.2 Section 03 20 00 – Concrete Reinforcing.

	1.2 PRICE AND PAYMENT PROCEDURES
	.1 Measurement and Payment:
	.1 Cast-in-place concrete not measured but paid for as fixed price item.


	1.3 REFERENCE STANDARDS
	.1 ASTM International (ASTM)
	.1 ASTM C260/C260M, Standard Specification for Air-Entraining Admixtures for Concrete.
	.2 ASTM C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	.3 ASTM C494/C494M, Standard Specification for Chemical Admixtures for Concrete.
	.4 ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
	.5 ASTM D624, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomer.
	.6 ASTM D1751, Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

	.2 CSA Group (CSA)
	.1 CSA A23.1/A23.2-[14], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	.2 CSA A283, Qualification Code for Concrete Testing Laboratories.
	.3 CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005),


	1.4 ABBREVIATIONS AND ACRONYMS
	.1 Portland Cement: hydraulic cement, blended hydraulic cement (XXb - b denotes blended):
	.1 GU or GUb - General use cement.


	1.5 ADMINISTRATIVE REQUIREMENTS
	.1 Pre-installation Meetings: in accordance with Section 01 31 19 - Project Meetings, convene pre-installation meeting two weeks prior to beginning concrete works.
	.1 Ensure testing laboratories, speciality contractor – forming, key personnel, concrete producer, site supervisor, and Departmental Representative attend.
	.1 Verify project requirements.



	1.6 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's instructions, printed product literature and data sheets for proprietary materials used in Cast-In-Place Concrete and additives and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Site Quality Control Submittals:
	.1 Provide testing results for review Departmental Representative and do not proceed without written approval when deviations from mix design or parameters found.
	.2 Concrete pours: provide 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.


	1.7 QUALITY ASSURANCE
	.1 Quality Assurance: in accordance with Section 01 45 00 - Quality Control.
	.2 Provide Departmental Representative, minimum 4 weeks prior to starting concrete work, with valid and recognized certificate from plant delivering concrete.
	.1 Provide test data and certification by qualified independent inspection and testing laboratory that materials and mix designs used in concrete mixture meet specified requirements.

	.3 Minimum 4 weeks prior to starting concrete work, provide 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.

	.4 Quality Control Plan: provide written report to Departmental Representative verifying compliance that concrete in place meets performance requirements of concrete as established in PART 2 - PRODUCTS.

	1.8 DELIVERY, STORAGE AND HANDLING
	.1 Concrete hauling time: deliver to site of Work and discharged within 120 minutes maximum after batching.
	.1 Modifying maximum time limit without receipt of prior written agreement from Departmental Representative and concrete producer as described in CSA A23.1/A23.2. is prohibited.
	.2 Deviations submitted for review by Departmental Representative.
	.3 Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.


	1.9 SITE CONDITIONS
	.1 Placing concrete during rain or weather events that could damage concrete is prohibited.
	.2 Protect newly placed concrete from rain or weather events in accordance with CSA A23.1/A23.2.
	.3 Cold weather protection:
	.1 Maintain protection equipment, in readiness on Site.
	.2 Use such equipment when ambient temperature below 5 C, or when temperature may fall below 5 C before concrete cured.
	.3 Placing concrete upon or against surface at temperature below 5 C is prohibited.

	.4 Hot weather protection:
	.1 Protect concrete from direct sunlight when ambient temperature above 27 C.
	.2 Prevent forms of getting too hot before concrete placed. Apply accepted methods of cooling not to affect concrete adversely.

	.5 Protect from drying.


	Part 2 Products
	2.1 DESIGN CRITERIA
	.1 Alternative 1 - Performance: to CSA A23.1/A23.2, and as described in MIXES of PART 2 - PRODUCTS.

	2.2 PERFORMANCE CRITERIA
	.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established by Departmental Representative and provide verification of compliance as described in PART 1 - QUALITY ASSURANCE.

	2.3 MATERIALS
	.1 Portland Cement: to CAN/CSA-A3001, Type Gu.
	.2 Water: to CSA A23.1.
	.3 Aggregates: to CSA A23.1/A23.2.
	.4 Admixtures:
	.1 Air entraining admixture: to ASTM C260.
	.2 Chemical admixture: to ASTM C494. Departmental Representative to approve accelerating or set retarding admixtures during cold and hot weather placing.

	.5 Non premixed dry pack grout: composition of non metallic aggregate Portland cement with sufficient water for mixture to retain its shape when made into ball by hand and capable of developing compressive strength of 50 MPa at 28 days.
	.6 Ribbed Waterstops: Ribbed extruded PVC of sizes indicated, shop welded corner and intersecting pieces:
	.1 Tensile strength: to ASTM D412, method A, Die "C".
	.2 Elongation: to ASTM D412, method A, Die "C", minimum 275 %.
	.3 Tear resistance: to ASTM D624, method A, Die "B".

	.7 Hydrophilic Waterstops: Hydrotite CJ-0725 or approved substitute
	.1 Rectangular profile measuring 7 mm thick x 25 mm wide and incorporating hollow longitudinal compression openings
	.2 Synthetic chloroprene rubber
	.3 Co-extruded hydrophilic and non-hydrophilic composition
	.4 Delay-action coating
	.5 Non-toxic and environmentally safe
	.6 Hardness exceeding 50 (ASTM – D2240)
	.7 Tensile strength exceeding 30 kg/cm² (ASTM-D412)
	.8 Elongation of synthetic chloroprene rubber exceeding 600% (ASTM-D412)
	.9 Elongation of chloroprene rubber only exceeding 400% (ASTM-D412)
	.10 Volume expansion capability exceeding 3.0 times original size

	.8 Dampproofing:
	.1 Emulsified asphalt, mineral colloid type, unfilled.

	.9 Crystalline integral waterproofing admixture: Permeability-reducing admixture for hydrostatic conditions.
	.1 Acceptable product:  Aquafin® - 1 C ADMIX-powder, or approved substitute.
	.2 Accessories:
	.1 Joints: Aquafin-Waterstop, or approved substitute.
	.2 Leak Repair Products for leaking and defective concrete assemblies: AQUAFIN-InjectPro PU and/or Acrylate injection chemical grouting.


	.10 Board Insulation:
	.1 Extruded polystyrene (XPS): to CAN/ULC S701 Type 3, RSI 0.88 per 25 mm, total thickness as indicated on drawings.
	.2 Adhesive suitable for bonding polystyrene and mineral fibre insulation to substrates as indicated.


	2.4 MIXES
	.1 Alternative 1 - Performance Method for specifying concrete: to meet Departmental Representative performance criteria to CSA A23.1/A23.2.
	.1 Ensure concrete supplier meets performance criteria as established below and provide verification of compliance as in Quality Control Plan.
	.2 Provide concrete mix to meet following hard state requirements:
	.1 Class of exposure: C-3.
	.2 Compressive strength at 28 days: 30 MPa minimum.
	.3 Air content: 4 to 7 %.
	.4 Slump: 75 mm maximum.
	.5 Aggregate size: 20 mm maximum.




	Part 3 Execution
	3.1 PREPARATION
	.1 Obtain Departmental Representative's written approval before placing concrete.
	.1 Provide 48 hours minimum notice prior to placing of concrete.

	.2 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
	.3 During concreting operations:
	.1 Development of cold joints not allowed.
	.2 Ensure concrete delivery and handling facilitate placing with minimum of re-handling, and without damage to existing structure or Work.

	.4 Pumping of concrete permitted only after approval of equipment and mix.
	.5 Disturbing reinforcement and inserts during concrete placement is prohibited.
	.6 Prior to placing of concrete obtain Departmental Representative's approval of proposed method for protection of concrete during placing and curing in adverse weather.
	.7 Protect previous Work from staining.
	.8 Clean and remove stains prior to application for concrete finishes.
	.9 Maintain accurate records of poured concrete items to indicate date, location of pour, quality, workability, air content, temperature and test samples taken.
	.10 Do not place load upon new concrete until authorized by Departmental Representative.

	3.2 INSTALLATION/APPLICATION
	.1 Do cast-in-place concrete work to CSA A23.1/A23.2.
	.2 Sleeves and inserts:
	.1 No sleeves, ducts, pipes or other openings to pass through walls or slabs, 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.
	.4 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as specified, obtain written approval of modifications from Departmental Representative 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 Finishing and curing:
	.1 Finish concrete to CSA A23.1/A23.2.
	.2 Curing Type: 2 as per CSA A23.1/A23.2.

	.4 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.
	.7 Use factory welded corners and intersections unless otherwise approved by Departmental Representative.
	.8 Install waterstops as per manufacturer’s written instructions.

	.5 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 required for joint, fasten abutting ends and hold securely to shape by stapling or other positive fastening.
	.3 Locate and form construction joints as indicated.
	.4 Install joint filler.

	.6 Waterproofing Admixture:
	.1 Assure that concrete mix design and proposed material are in compliance with manufacturer’s recommendations.
	.2 Verify that the joints are treated according to the requirements of the waterproofing manufacturer’s instructions.
	.3 Comply with manufacturer’s product data and installation instructions.
	.4 Crystalline waterproofing admixture shall be added to the concrete at the time of batching at a concrete plant or to the finished mix in the ready mix truck at the job site. The sequence of procedure for addition will vary according to the type of ...
	.5 Do not add bulk (bag) dry powder crystalline waterproofing admix to wet concrete mix. This may cause clumping of the admix and uniform dispersion cannot be guaranteed.

	.7 Board Insulation:
	.1 Exterior application: extend boards vertically below grade to top of base slab. Install on exterior face of tank foundation wall with adhesive.
	.2 Install board insulation over top of tank roof slab.


	3.3 FIELD QUALITY CONTROL
	.1 Site tests: conduct tests as follows in accordance with Section 01 45 00 - Quality Control and submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
	.1 Each day’s pour.
	.2 Any change of supplier.
	.3 Conduct at least one (1) slump and one (1) air entrainment test with each compressive strength test.
	.4 Compressive strength at 7 and 28 days.
	.5 Air and concrete temperature.

	.2 Inspection and testing of concrete and concrete materials carried out by testing laboratory designated by Departmental Representative for review to CSA A23.1/A23.2.
	.1 Ensure testing laboratory certified to CSA A283.

	.3 Ensure test results are distributed for discussion at pre-pouring concrete meeting between testing laboratory and Departmental Representative.
	.4 All costs associated with testing shall be paid for by the contractor. Costs of retesting due to deficient work will be paid for by the contractor.
	.5 Take additional test cylinders during cold weather concreting. Cure cylinders on job site under same conditions as concrete which they represent.
	.6 Inspection or testing by Consultant not to augment or replace Contractor quality control nor relieve Contractor of contractual responsibility.

	3.4 CLEANING
	.1 Clean in accordance with Section 01 74 00 - Cleaning.
	.1 Provide appropriate area on job site where concrete trucks and be safely washed.
	.2 Prevent admixtures and additive materials from entering drinking water supplies or streams.
	.3 Dispose of waste in accordance with applicable local, Provincial/Territorial and National regulations.





