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Part 1

1.1

GENERAL

SECTION INCLUDES

Formwork for cast-in-place concrete, with shoring, bracing and anchorage.

1.

2. Openings in forms for other work.

3. Form accessories.

4, Form stripping.

RELATED SECTIONS

1. Division 01 of this Specification.

2. Section 03 30 00 - Cast-in-Place Concrete: Supply of concrete accessories for
placement by this section.

3. Section 04 04 15 - Masonry Anchorage and Reinforcement: Supply of masonry
accessories for placement by this section.

4, Division 23 - Heating, Ventilating, and Air-Conditioning (HVAC): Supply of
mechanical items for placement by this section.

5. Division 26 - Electrical: Supply of electrical items for placement by this section.

REFERENCES

1. ACI 301-05 - Specification for Structural Concrete for Buildings.

2. ASME A17.1-2007/CSA-B44-07 — Safety Code for Elevators and Escalators
(Canada/USA harmonized standard).

3. CSA-5269.1-1975 (R2003) - Falsework for Construction Purposes.

4, CAN/CSA-5269.3-M92 (R2008) - Concrete Formwork.

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

6. CSA-O121-08 - Douglas Fir Plywood.

7. CSA-O151-09 - Canadian Softwood Plywood.

8. CSA-O153-M1980 (R2008) - Poplar Plywood.

9. CSA-O437 Series-93 (R2006) - OSB and Waferboard.

10. CSA-5269.1-1975 (R2003) - Falsework for Construction Purposes.

COFI (Council of Forest Industries of British Columbia) - Exterior Plywood for
Concrete Formwork.
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1.4 DESIGN REQUIREMENTS

1. Design, engineer and construct formwork, shoring and bracing to conform to design and
code requirements; resultant concrete to conform to required shape, line and dimension.

2. Conform to CSA-S269.1.

1.5 SUBMITTALS FOR INFORMATION

1. Section 01 33 00: Submittals.

2. Installation Data: Manufacturer's special installation requirements.
1.6 QUALITY ASSURANCE

1. Perform Work in accordance with CAN/CSA-5269.3.

1.7 INSPECTION AND TESTING

1. Materials and workmanship will be subject to inspection at any time. Co-operate in
permitting access for inspection at all places where work is being done.

2. Do not enclose formwork until reinforcing steel has been reviewed.

1.8 REGULATORY REQUIREMENTS

1. Conform to applicable code for design, fabrication, erection and removal of formwork.

1.9 DELIVERY, STORAGE, AND PROTECTION
1. Place materials defined as hazardous or toxic in designated containers.

2. Store off ground in ventilated and protected manner to prevent deterioration from
moisture.

Part2 PRODUCTS

2.1 WOOD FORM MATERIALS

1. Board Formed Concrete: Wood facing for exposed board-formed concrete to be rough
sawn Douglas Fir with a nominal face dimension 184 mm. Vertical orientation.

2. Plywood: new, sound and undamaged sheets with clean, frue edges confirming to
CAN/CSA-A23.1, CAN/CSA-O86.1, CSA O121, CSA-O151.
3. Lumber: lumber for forms, falsework, shoring and bracing shall be of new materials

conforming to CAN/CSA-A23.1, CAN/CSA-086.1, CAN/CSA-O141 and the applicable
grading authority. All lumber shall be of a grade to which unit stresses can be assigned in
accordance with CAN/CSA-O86.1 and all lumber shall bear the grade stamp of the
authorized grading authority.

2.2 FORMWORK ACCESSORIES

1. Form Ties: Removable or Snap-off type, fixed and adjustable length, free of devices

leaving holes larger than 25mm (1") diameter in concrete surfaces and conforming to
CAN/CSA-5269.3. Twisted wire ties will not be permitted.
2. Form Release Agent:

1. Colourless mineral oil which will not stain concrete, or absorlb moisture or impair
natural bonding or colour characteristics of coating intended for use on concrete.
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2. Non-toxic, biodegradable and low VOC.
3. 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 mm2/s at 401C,
flashpoint minimum 1501C, open cup.

4, Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Sized as required, of sufficient strength
and character to maintain formwork in place while placing concrete.

5. Waterstops, where indicated on drawings:

1. Minimum 102mm (4") Polyvinyl chloride, by W.R. Meadows, or approved
substitution.

2. Superstop Bentonite Waterstop, by Tremco, or approved substitution.

Part 3 EXECUTION

3.1

3.2

3.3

3.4

EXAMINATION

1. Verify existing conditions before starting work.

2. Verify lines, levels and centres before proceeding with formwork.
3. Ensure that dimensions agree with drawings.

EARTH FORMS

1. Hand trim sides and bottom of earth forms. Remove loose soil prior to placing concrete.

ERECTION - FORMWORK

1. Erect formwork, shoring and bracing to achieve design requirements, in accordance with
requirements of CAN/CSA-5269.3.

2. Fabricate and erect false work in accordance with CSA-S269.1.

3. Provide bracing to ensure stability of formwork. Shore or strengthen formwork subject to
overstressing by construction loads.

4. Arrange and assemble formwork to permit dismantling and stripping. Do not damage
concrete during stripping. Permit removal of remaining principal shores.

5. Align joints and make watertight. Keep form joints to a minimum.

6. Obtain approval before framing openings in structural members which are not indicated
on Drawings.

7. Form chases, slots, openings, drips, recesses, expansion and confrol joints as indicated.

8. Coordinate this section with other sections of work which require attachment of

components to formwork.
9. If formwork is placed after reinforcement resulting in insufficient concrete cover over
reinforcement before proceeding, request instructions from Consultant.
APPLICATION - FORM RELEASE AGENT

1. Apply form release agent on formwork in accordance with manufacturer's
recommendations.

2. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
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Do not apply form release agent where concrete surfaces will receive special finishes or
applied coverings which are affected by agent. Soak inside surfaces of untreated forms
with clean water. Keep surfaces coated prior to placement of concrete.

3.5 INSERTS, EMBEDDED PARTS, AND OPENINGS

1.

Provide formed openings where required for items to be embedded in passing through
concrete work.

Locate and set in place items which will be cast directly into concrete.

Coordinate with work of other sections in forming and placing openings, slots, reglets,
recesses, sleeves, bolts, anchors, other inserts, and components of other Work.

Install accessories in accordance with manufacturer's written instructions, straight, level,
and plumb. Ensure items are not disturbed during concrete placement.

Install waterstops fo manufacturer's written instructions continuous without displacing
reinforcement. Heat seal joints watertight.

Provide temporary ports or openings in formwork where required to facilitate cleaning and
inspection. Locate openings at bottom of forms to allow flushing water to drain.

Close temporary openings with tight fitting panels, flush with inside face of forms, and
neatly fitted so joints will not be apparent in exposed concrete surfaces.

3.6 FORM CLEANING

Clean forms as erection proceeds, to remove foreign matter within forms.
Clean formed cavities of debris prior o placing concrete.

Flush with water or use compressed air to remove remaining foreign matter. Ensure that
water and debris drain to exterior through clean-out ports.

During cold weather, remove ice and snow from within forms. Do not use de-icing salfs.
Do not use water to clean out forms, unless formwork and concrete construction proceed
within heated enclosure. Use compressed air or other means to remove foreign matter.

3.7 FORMWORK TOLERANCES

1.

Construct formwork to maintain tolerances in accordance with CSA-A23.1.

3.8 FORM REMOVAL

1.

Do not remove forms or bracing until concrete has gained sufficient strength to carry its
own weight and imposed loads.

Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete
surfaces scheduled for exposure to view.

Store removed forms in manner that surfaces to be in contact with fresh concrete will not
be damaged. Discard damaged forms.

END OF SECTION 03 11 00
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Part 1

1.1

1.2

Part 2
2.1

2.2

General

SECTION INCLUDES
1. Reinforcing steel bars, wire fabric and accessories for cast-in-place concrete.
RELATED REQUIREMENTS

1. Section 03 11 00 - Concrete Forming.

2. Section 03 30 00 - Cast-in-place Concrete.

3. Section 04 05 19 - Masonry Anchorage and Reinforcing: Reinforcement for
masonry.

REFERENCE STANDARDS

1. CSA A23.1:19/A23.2:19 Concrete materials and methods of concrete
construction/test methods and standard practices for concrete

CSA A23.3:19 Design of concrete structure

3. STD G40.20/G40.21-13 General requirements for rolled or welded structural quality
steel/structural quality steel

4, CSA W186:21 Welding of reinforcing bars in reinforced concrete construction

5. Manual of standard practice

ACTION SUBMITTALS
1. Section 01 33 00: Procedures for submittals.

2. Shop Drawings: Indicate bar sizes, spacings, locations, and quantities of
reinforcing steel and wire fabric, bending and cutting schedules, supporting and
spacing devices.

QUALITY ASSURANCE
1. Perform Work in accordance with CSA-A23.1/A23.2.
2. Welders' Certificates: Submit to Section 01 43 00, Manufacturer's Certificates,

certifying welders employed on the Work, verifying CSA-qualification within the
previous 12 months.

Products

REINFORCEMENT

1. Reinforcing Steel, Deformed: CSA-G30.18, billet steel, Grade 400W, weldable bars,
unfinished.

ACCESSORIES

1. Tie Wire:
1. Epoxy coated.
2. Minimum 1.65 mm annealed type

2. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support

of reinforcement during concrete placement conditions including load bearing
pad on boftom to prevent vapour barrier puncture.
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1. Chairs, bolsters, bar supports and spacers are to be precast concrete,
plastic or steel. Wood, clay brick and concrete block is not acceptable.

3. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed
Concrete Surfaces: Plastic coated steel type; size and shape as required.

2.3 FABRICATION
1. Fabricate concrete reinforcing in accordance with:
1. CSA-A23.1/A23.2.
2. RSIC Manual of Standard Practice.
2. Weld reinforcement to CSA-W186.

Part 3 Execution

3.1 PLACEMENT

1. Place, support and secure reinforcement against displacement to CSA-
A23.1/A23.2 and as indicated on reviewed placing Drawings.

2. Do not displace or damage vapour barrier, membranes, or other in-slab
assemblies.
3. Accommodate placement of formed openings.

Maintain concrete cover around reinforcing as follows:

1. 40mm (1.5") for concrete placed in formwork for 15M or small bars

2. 50mm (2") for concrete placed in formwork for 20M or larger bars
3. 65mm (2.5") for slab on grade, top of slab to top layer of steel.
4, 75mm (3") for concrete placed against earth (bottom of footings)
5. Chairs shall be used to maintain the specified concrete cover.
6. Conform to applicable code for concrete cover over reinforcement.
7. Bond and ground all reinforcement as required by Electrical.

3.2 FIELD QUALITY CONTROL

1. Prior to pouring concrete, obtain Structural Engineer's approval of placement of
reinforcing steel.

End of Section
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Part 1

1.1

General

SECTION INCLUDES

1. Cast-in-place concrete foundation walls, floors and slabs on grade, ramps, and
equipment pads.

2. Site work cast-in-place concrete for retaining walls, sidewalks, curbs, light pole
base, flagpole base, thrust blocks and manholes.

3. Control, expansion and contraction joint devices associated with concrete work
including embedments and joint sealants.

RELATED REQUIREMENTS

1. Section 03 20 00 - Concrete Reinforcing.

2. Section 03 35 00 - Concrete Finishing.
3. Section 05 12 00 - Structural Steel.

4. Section 05 50 00 - Metal Fabrications.
REFERENCE STANDARDS

1. CSA A23.1:19/A23.2:19 Concrete materials and methods of concrete
construction/test methods and standard practices for concrete

2. CSA A23.3 Design of Concrete Structures
ACTION SUBMITTALS

1. Product Data: Provide data on joint devices, attachment accessories,
admixtures.

INFORMATIONAL SUBMITTALS
1. Section 01 33 00: Submission procedures.

2. Test Data: Minimum four (4) weeks prior to starting concrete work, submit
manufacturer's test data and certification by qualified independent inspection
and testing laboratory that following materials will meet specified requirements:

1. Portland cement.

Blended hydraulic cement.
Supplementary cementing materials.
Grout.

Admixtures.

Aggregates.

Water.

N oo~ DN

3. Concrete Mix Design: Provide submittal of proposal concrete mix design for
consultant review prior to starting construction work.

4, Certification: 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/A23.2.
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Certification: Provide certification that plant, equipment, and materials to be
used in concrete comply with requirements of CSA-A23.1/A23.2.

Manufacturer's Installation Instructions: Indicate installation procedures and
interface required with adjacent Work.

Submit testing and inspection results and reports for review by Engineer and do
not proceed without written approval when deviations from mix design or
parameters are found.

CLOSEOUT SUBMITTALS

1.
2.

Section 01 33 00: Submission procedures.

Record Documentation: Accurately record actual locations of embedded utilities
and components.

QUALITY ASSURANCE

1.

o M b

Perform Work in accordance with CSA-A23.1/A23.2.

Acquire cement and aggregate from same source for all work.
Conform to CSA-A23.1/A23.2 when concreting during hot weather.
Conform to CSA-A23.1/A23.2 when concreting during cold weather.

If requested, submit to Engineer, a minimum 4 weeks prior to starting concrete
work, valid and recognized certificate from plant delivering concrete.

DELIVERY, STORAGE AND HANDLING

1.
2.

Store material in accordance with CAN/CSA-A23.1.

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

1. Modifications to maximum time limit must be agreed to by Engineer and
concrete producer as described in CSA-A23.1/A23.2.

2. Deviations to be submitted for review by Engineer.

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

Cement and aggregate shall be stored in such a manner as to prevent
deterioration or intrusion of foreign matter. Liquid mixtures shall be protected from
freezing and from setline out of solution. Any deteriorated or damaged materials
shall not be used for concrete.

INSPECTION AND TESTING

1.

An independent inspection and testing company is to inspect and test the
concrete.

The contractor shall arrange with the inspector and the Consultant for review
of constfruction.

Tests to be carried out under the appropriate CSA standards.

A minimum of three (3) compression test specimens are to be taken for each
concrete placement, but not less than three (3) cylinders for each 100 cubic
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1.10

1.12

metres of individual placement, all in accordance with CAN/CSA-A23.2. One (1)
cylinder shall be tested at seven (7) days and the remaining cylinders at twenty-
eight (28) days. Additional test specimens shall be taken at the discretion of the
Consultant. Preparation of test cylinders, curing procedure and testing, shall all
be carried out by the Inspection and Testing Company.

1. A copy of all test results are to be forwarded directly to the Engineer and
Architect, by the Inspection and Testing Company.

Materials and workmanship will be subject to the inspection at any time. Co-
operate in permitting access for inspection at all places where work is being
done or stock is being stored.

The Conftractor shall supply all necessary samples to the Testing Laboratory for
testing. Supply additional labour required to assist the Testing Laboratory in
making such tests. The costs of this material and labour shall be borne by the
Contractor.

Where Work, in the opinion of the Consultant, requires re-inspection, or more
stringent inspections because of previous requirements of re-inspections of similar
work, such re-inspections shall be at the Contractor’s expense.

SCHEDULING

1.

Check the drawings and specifications for the requirements of other tfrades which
will affect the forming and placing of concrete and reinforcing steel.

Give instruction and information in writing, or by schedule to other trades, of
the requirements necessary for services, materials, or inserts prepared and/or
supplied by other trades which will affect the work of this division.

Prior to placing concrete, request review of formwork and reinforcing steel by
the Engineer. Concrete shall not be placed unftil the Engineer has completed the
review.

Before placement, all equipment for mixing and transporting the concrete shall
be cleaned, and all debris and ice shall be removed from the places to be
occupied by concrete. Reinforcement shall be thoroughly cleaned of ice, dirt,
scale or other coatings.

COOPERATION WITH OTHER TRADES

1.

Seft sleeves, ties, anchor bolts, pipe hangers and other inserts, openings and
sleeves in concrete work, as required by other Sections.

Read the specifications and examine the drawings covering the work of other
interfacing frades. Consult with the frades concerned to give them all necessary
facilities and directions and information to complete the work of their frade.

Confine operations to the immediate vicinity of the item’s final location in the
Work, and co-operate fully in order to permit work adjacent to or appurtenant to
the work to be carried out with a minimum of interference.

ENVIRONMENTAL CONDITIONS

1.

Cold Weather Requirements:

1. When the air temperature is at or below 5 degrees Celsius or when there is
a probability of it falling to that limit within 24 hours of placing, the
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concrete temperature shall be maintained in accordance with CAN/CSA-
A23.1.

Ensure that the surface on which finished slabs and toppings are placed,
including soil, is at a tfemperature of at least +13 degrees Celsius (e.g.
finished concrete). Ensure that any surface against which concrete is
placed, including soil, is at a temperature of at least +5 degrees Celsius
(e.g. footings).

In cold weather, concrete shall be delivered to the Work having a
temperature of not less than 18 degrees Celsius and not more than 32
degrees Celsius.

Provide temporary heating equipment as necessary. Exnaust heaters
producing carbon dioxide shall be vented directly to the outside. Protect
concrete surfaces from direct exposure to the combustion gases of
heaters.

Provide protection for concrete such that all sections of the concrete
and

surrounding air will remain continuously at a temperature of between +10
degrees Celsius and +27 degrees Celsius for 5 days after placing.

The housing, covering or other protection used in connection with curing
shall remain in place and intact at least twenty-four hours and until the air
temperature in the enclosure has reached the outside air temperature
after the artificial heating is discontinued. No dependence shall be
placed on salt or other chemicals for the prevention of freezing.

Hot Weather Requirements:

1.

When the air temperature is at or above 27 degrees Celsius or when there
is a probability of it rising to 27 degrees Celsius during the placing period,
special effort shall be made to maintain the concrete temperature in
accordance with CAN/CSA-A23.1 Curing and Protection.

Water down all formwork, steel deck, reinforcing, sub-grade and generall
area around the Work just before placing concrete to reduce the
temperature and increase the humidity. Do no permit water to puddle.

In hot weather concrete shall be delivered to the Work having a
temperature of not less than 10 degrees Celsius and not more than 27
degrees Celsius.

Take suitable precautions to avoid drying of the concrete prior to finishing
operations. Provide windbreaks, sunshades, fog sprays or other devices.

Do not place concrete which has a temperature of 27 degrees Celsius or
above.

1.13  QUALITY CONTROL

1.

Defective materials or quality of work whenever found at any time shall be
rejected, regardless of previous inspection. Inspection is not to relieve the
Contractor from responsibility, but is a precaution against oversight and errors.
Defective materials shall be removed and replaced by the Contractor at their
own expense, and without change to the Contract Time.
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Part 2 Products

2.1

2.2

23

2.4

CONCRETE MATERIALS

1.

2
3.
4
5

Hydraulic Cement: CSA-A3001, Type GUL; Grey colour.

Blended Hydraulic Cement: CSA-A3001, Type GUb; Grey colour.

Fine Aggregates: Normal density aggregates, graded to CSA-A23.1/A23.2
Coarse Aggregates: Normal density aggregates, graded to CSA-A23.1/A23.2
Water: CSA-A23.1/A23.2, clean and not detfrimental to concrete.

ACCESSORIES

1.

4,

Non-Premixed Dry Pack Grout: Composition of non metallic aggregate, Portland
cement with sufficient water for mixture to retain its shape when made into a ball
by hand and capable of developing compressive strength of 50 MPa when
measured af 28 days.

Non-Shrink Grout: Premixed compound consisting of non-metallic aggregate,
cement, water reducing and plasticizing agents; capable of developing
minimum compressive strength of 17 MPa in 48 hours and 48 MPa in 28 days.

Premoulded joint filler:
1. Bituminous impregnated fibreboard: to ASTM D1751.
Other concrete materials: fo CSA-A23.1/A23.2.

CONCRETE MIX

1.

Performance Method for specifying concrete: fo meet Engineers performance
criteria in accordance with CAN/CSA-A23.1/A23.2.

1. Ensure concrete supplier meets performance criteria.

2 Provide concrete mix per Structural Notes on Structural Drawings.
3. If requested, provide concrete supplier’s certification.
4

Provide quality management plan to ensure verification of concrete
quality to specified performance.

CONCRETE CLASS

1.

Classes of concrete shall be placed in the locations noted:

Class of Concrete |[Location

C-1 Exterior structurally reinforced slabs

C-2 Exterior unreinforced slab on grade, curbs

F-2 Exterior walls, columns and piers

N-CF Interior concrete floor slabs that are not subjected to freezing or
chlorides

N-1 Interior piers and foundation walls not exposed to freezing

N-1 Interior concrete on composite floor deck

N-2 Footings

2. Classes of concrete shall have the following mix requirements:
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Class of Concrete [Strength W/C Ratio |Air Entrainment |Chloride lon

C-1 35 MPa (56 days) 0.40 5%-8% <1500 Coulombs at 91d
C-2 32 MPa 0.45 5%-8%

F-2 25 MPa 0.55 4%-7%

N-CF 25 MPa 0.55

N-1 25 MPa 0.55

N-1 25 MPa 0.55

N-2 20 MPa

3. Use accelerating admixtures in cold weather only when approved by Consultant.
Use of admixtures will not relax cold weather placement requirements.

4, Use calcium chloride only when approved by Engineer.

Use set retarding admixtures during hot weather only when approved by
Engineer.

6. Add air entraining agent to normal weight concrete mix for work exposed to

exterior.
Part 3 Execution
3.1 EXAMINATION

1. Verify existing conditions before starting work.

2. Verify all dimensions and locations required on drawings.

3. Verify requirements for concrete cover over reinforcement.

4, Verify that anchors, seafts, plates, reinforcement and other items to be cast into
concrete are accurately placed, positioned securely, and will not impede
concrete placement.

5. Verify locations of all openings and embedments required for other structural,
architectural, mechanical and electrical work.

3.2 PREPARATION

1. Prepare previously placed concrete and apply bonding agent to manufacturer's
written instructions.

2. In locations where new concrete is dowelled to existing work, drill holes in existing
concrete, with size as shown on Drawings.

3. Coordinate the placement of joint devices with erection of concrete formwork
and placement of form accessories.

4, During concreting operation:

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.
3. Protect previous Work from staining.
4, Clean and remove stains prior to application of concrete finishes.
3.3 PLACING CONCRETE
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3.4

3.5

3.6

3.7

1. Place concrete in accordance with CSA-A23.1/A23.2 and CSA A23.3.

2. Notify Consultant minimum forty eight (48) hours prior to commencement of
operations.

3. Ensure reinforcement and embedded parts are not disturbed during concrete
placement.

4, Refer to Architectural for requirement for below slab membranes or vapour
retarders.

5. Maintain records of concrete placement. Record date, location, quantity, air

temperature, and test samples taken.

6. Place concrete confinuously between predetermined expansion, control, and
construction joints.

Do not interrupt successive placement; do not permit cold joints fo occur.

8. Where required, saw cut joints fo a minimum 1/4 depth of slab thickness within
twenty-four (24) hours after placing. The maximum center/center spacing for
saw-cut shall be 24 times the depth.

9. Fill sawcuts and construction joints with semi-rigid, flexible epoxy joint filler, to the
manufacturer's specifications.

1. Acceptable fillers for interior joints : W.R. Meadows Rezi-Weld Flex, Sika
Loadflex or Approved Alternate.

2. Acceptable fillers for exterior joints: Formex Canseal Clear NS or Approved
Alternate
10. Do not add water to concrete on site.

11. Do not hard tfrowel or machine frowel air entrained concrete slalbs.
12. Use high frequency vibration to place all concrete.
SEPARATE FLOOR TOPPINGS

1. Place required reinforcing and other items to be cast into concrete.

2. Place concrete floor toppings to required lines and levels.

TOLERANCES

1. Slab and Floor Tolerances: To CSA-A23.1/A23.2, to tolerance schedule as
indicated.

2. Slab and Floor Tolerances: To CSA-A23.1/A23.2, using F-number method in

accordance with ASTM E1155M. Tolerance measurement shall be made a
maximum of 72 hours after completion of each floor placement.

CONCRETE FINISHING

1. Finish concrete floor surfaces to requirements of Section 03 35 00 and
architectural drawings.

CURING AND PROTECTION

1. Immediately after placement, protect concrete from premature drying,
excessively hot or cold temperatures, and mechanical damage.
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1. Hot weather protection is required for all concrete placed where it is
forecasted that the temperature will be at or above 27C at the time of
placement.
2. Take adequate measures to protect concrete from exposure to freezing

temperatures at least seven days after concrete placement. Cold
weather protection is required for all concrete placed where it is
forecasted that the temperature will drop below 5C within 24 hours of
placement.

Maintain concrete with minimal moisture loss at relatively constant temperature
for period necessary for hydration of cement and hardening of concrete.

Cure floor surfaces in accordance with CSA-A23.1/A23.2.

All concrete shall be kept moist during the first three days of curing. Concrete
floors shall be covered in plastic for the first three days of curing.

3.8 FIELD QUALITY CONTROL

1.

Inspection and Testing:
1. Provide free access to Work and cooperate with appointed firm.

2. All concrete to be tested by a CSA certified concrete testing laboratory.
Contractor to provide copies of testing report to consultant for review.

3. Submit proposed mix design of each class of concrete to testing firm for
review prior to commencement of Work.

4, Tests of cement and aggregates may be performed to ensure
conformance with specified requirements.

5. Minimum Three (3) concrete test cylinders will be taken. Not less than one
strength test shall be made for each 100 mA3 of concrete with at least
three (3) tests for each class of concrete used, per day.

6. One additional test cylinder will be taken during cold weather concreting,
cured on job site under same conditions as concrete it represents.

7. Provide one concrete air enfrainment test for each pour of air entrained
concrete.

3.9 PATCHING

1.

Allow Consultant to inspect concrete surfaces immediately upon removal of
forms.

Excessive honeycomb or embedded debris in concrete is not acceptable. Notify
Consultant upon discovery.

3.10  DEFECTIVE CONCRETE

1.

Defective Concrete: Concrete not conforming to required lines, details,
dimensions, tolerances or specified requirements.

Repair or replacement of defective concrete will be determined by the
Consultant.

Do not patch, fill, touch-up, repair, or replace exposed concrete except upon
express direction of Consultant for each individual area.
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Part 1

1.1

1.2

General

SECTION INCLUDES

1. Finishing of slabs-on-grade.

RELATED REQUIREMENTS

1. Section 03 30 00 - Cast-in-place Concrete.
2. Section 07 90 00 - Joint Sealants.
REFERENCE STANDARDS

1. CSA A23.1, 2, 3: Concrete materials and methods of concrete construction/test
methods and standard practices for concrete

2. REP 302.1R-15 Guide for concrete floor and slab construction

ASTM E1155-20 Standard ftest method for determining FF floor flatness and FL floor
levelness numbers

ADMINISTRATIVE REQUIREMENTS

1. Coordination: Coordinate with concrete floor placement and concrete floor
curing, and other work having a direct bearing on work of this section.

QUALITY ASSURANCE
1. Perform Work in accordance with CSA-A23.1/A23.2.

2. Installer Qualifications: Company specializing in performing the work of this
section with minimum five (5) years documented experience.

3. Prior to starting concrete Work submit quality control procedures for
Consultant’s approval for following items:

1. Hot weather concrete.

2. Cold weather concrete.
3. Curing.
4. Finishes.

DELIVERY, STORAGE, AND HANDLING

1. Transport, handle, store, and protect products.

2. Deliver materials in manufacturer's packaging including application instructions.
SITE CONDITIONS

1. Do not place concrete during, or for 24 hours after rain/snow fall.

2. Examine subgrade and ensure soil material is not frozen or saturated with water.
Do not use frozen base materials. Do not install base on frozen subgrade.

Temporary Heat: Ambient temperature of 10 degrees C minimum.

Ventilation: Sufficient to prevent injurious gases from temporary heat or other
sources affecting concrete.

Part 2 Products - Not Used
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Part 3 Execution

3.1 EXAMINATION
1. Verify existing conditions before starting work.
2. Verify that floor surfaces are acceptable to receive the work of this section.

Do not begin installation until all unsatisfactory conditions are resolved. Beginning
Work of this Section constitutes acceptance of site conditions and responsibility
for defective installation caused by prior observable conditions.

3.2 FLOOR FINISHING

1. Finish concrete floor surfaces to CSA-A23.1/A23.2.

2. Wood float surfaces which will receive quarry, ceramic or porcelain tile with full
bed setting system.

3. Steel tfrowel surfaces which will receive carpeting, resilient flooring, seamless
flooring, or thin set quarry, porcelain or ceramic file..

4, Steel frowel surfaces that are scheduled to be exposed.

5. In areas with floor drains, maintain design floor elevation at walls; slope surfaces
uniformly fo drains at nominal 10 mm per m to 20 mm per m, or as indicated on
drawings.

3.3 TOLERANCES

1. Measure for floor flatness (FF) and floor levelness (FL) tolerances for floors to
ASTM ET1155M, within 48 hours after slab installation.

2. Concrete slab and floor finish tolerance in accordance with CSA-A23.1, Table 21
(Slab and floor finish classifications):

1. Exterior: Class A: F (FF) 20 / F (FL) 15.
2. Interior: Class B: F (FF) 25 / F (FL) 20.
3. Correct the slab surface if the actual F (FF) or F (FL) number for the floor

installation measures less than required.

4, Correct defects in the defined traffic floor by grinding or removal and
replacement of the defective work. Areas requiring corrective work will be
identified. Re-measure corrected areas by the same process.

End of Section
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Part 1

1.1

GENERAL

GENERAL REQUIREMENTS

1. Conform to Sections of Division 1 as applicable.
DESCRIPTION

1. Work Includes:

Concrete supply with specified aggregates and integral colour pigments.
Surface preparations.

Application of clear, colourless, liquid concrete hardener and denisifier.
Grind and polish of floor to desired finish.

Application of water-based concrete enhancer.

Joint sealant.

SARSAIE I A e

2. The concrete floor contractor shall include for the supply and installation of alll
concrete floor materials including: tinted concrete supply, reinforcing, placing,
finishing, curing, jointing, joint caulking, polishing, and liquid hardening and
densifying.

SUBMITTALS
1. Comply with Section 01300 - Submittals
2. Submit manufacturer's product data and application instructions.

3. Provide documentation showing finisher is certified by the polishing and
densifier manufacturer.

QUALITY ASSURANCE
1. Standards:

1. Comply with CAN/CSA A23.1 and the requirements of the Concrete Floor
Contractors Association. All concrete floor and concrete polishing work is to
be performed by a member in good standing of the Concrete Floor
Confractors Association.

2. ASTM C779 - Standard Test Method for Abrasion Resistance of Horizontal
Concrete Surfaces.

3. ASTM F609 - Standard Test Method for Using a Horizontal Pull Slipmeter (HPS).

4. In case of conflict between the reference standards, the more stringent
requirements shall govern.

2. Mock-ups
1. Up to 4 mockups of the concrete floor and final diamond polished finish shall

be made prior to the preconstruction meeting for review and approval by the
Consultant.
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2. Apply mock-up of required finish to demonstrate exposure of aggregate,
surface finish, color variations and to determine a level of workmanship.

3. Build mock-up in the locatfion and dimensions as directed by the architect’s
representative.

4. Prior to proceeding, ensure that mock-up meets all requirements of the
architect’s representative.

5. Maintain mock-up during construction in an undisturbed condition as a

8.

standard for judging the work.
Provide name of technically qualified concrete polishing field representative.

Provide name of technically qualified densifier manufacturer’s field
representative.

Ensure that correct amount of densifier is onsite.

3. Pre-construction Meeting:

1.

At least one month prior to the commencement of concrete flowing work, a
preconstruction meeting shall be held on site to discuss the project
specifications, site conditions, and other factors which may affect the
outcome of the concrete floor finishing and polished concrete work. The
meeting shall include attendance by the Consultant, General Contractor,
Concrete Floor Contractor, Concrete Producer, Polished Concrete System
Manufacturer and Inspection Company. The Concrete Floor Contractor shall
submit a materials summary sheet and recommended joint layout at the
preconstruction meeting.

QUALIFICATIONS

1.

Use an experienced installer and adequate number of skilled personnel
who are thoroughly frained and experienced in the floor freatment.

2. The applicator shall either:
1. An Induroshine approved applicator as certified by W. R.
Meadows, having a minimum of 10 projects performed within
three years of similar type, size and complexity as this contract.
2. Be a Level 2 Induroshine approved applicator by W. R. Meadows.
TOLERANCE

1.

Allowance shall be from level given on Drawings, as determined by straight edge

placed anywhere on the slab in any direction.

Finishes: Class A tolerance shall be tfrue planes within 6mm using a 3m straight
edge (1/4"in 100").
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3. Concrete surfaces to receive a polished concrete finish shall be constructed using
double pan float machines to a floor flatness tolerance of FF25 as per ASTM
E1155. FF 25 will have no more than a single 1/4" defect across 10-feet.
1.7 DELIVERY STORAGE AND HANDLING

1. Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

2. Store materials in a clean dry area in accordance with manufacturer's instructions.
3. Keep products from freezing.

4. Avoid direct contact with this product as it may cause mild to moderate irritation of
the eyes and/or skin.

5. Protect materials during handling and application to prevent damage or
contamination.

1.8 ENVIRONMENTAL REQUIREMENTS

1. Do not apply product when air, surface, or material temperatures are expected to
fall below 40 C (400 F) within four hours of expected application.

2. Do not apply to frozen concrete.
3. Do not use on highly dense or non-porous surfaces.

4. Limit and control damage of all adjacent surfaces from excessive dust caused by
grinding/polishing procedure.

5. Properly dispose of collected dry dust from polishing.
1.9 WARRANTY

1. Concrete floors shall be warranted against dusting and delamination for a period of
2 years.

1.10  ALTERNATE PRICE

1. See Supplementary Tender Form for the Alternate Price Item to use polished concrete
finishing in lieu of porcelain file at Lower Level (Basement).

Part2 PRODUCTS

2.1 MANUFACTURER
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1. W. R. Meadows, 70 Hannant Court, Milton, Ontario, Canada L9T 5C1.
Phone 1.800.563.3618, Fax: 1.905.878.4125.
2.1 EQUIPMENT AND MATERIALS

1. Equipment to be used for grinding/polishing shall be:

1. Three-head counter rotating variable speed floor grinding machine.

2. Dust extraction system and pre-separator.
3. 75kw MQ power generator or equivalent.

2. Equipment to be used for grinding/polishing shall possess at least 775 Ib. of head
pressure.

3. Equipment to be used for edge grinding/polishing shall be a hand grinder with

dust extraction equipment.
4, Diamond grinding segments shall be:
1. Metal bonds: 40, 60, 80 and 150 grit.
5. Diamond polishing pads shall be:
1. Resin bonds: 100, 200, 400, 800, 1500, and 3000 grit.
6. Grinding pads for edges shall be:
1. Resin bonds: 40, 60, 80, 100, 200, 400, 800, 1500, and 3000 grit.

7. Equipment to be used for densifying and cleaning the floor after
grinding/polishing procedure has been performed:

1. Tennant ride-on auto-scrubber or equivalent with a head pressure of 150
lb.

2. Follow auto-scrubber’s manual for cleaning instructions after densifying
and conditioning the floor.

3. Do not allow densifier to remain inside the auto-scrubber after densifying.
8. Concrete densifier:

1. Liquid hardener/densifier shall be LIQUI-HARD as manufactured by W. R.
Meadows.

9. Concrete enhancer:

1. Water-based, synthetic polymer concrete floor enhancer shall be
BELLATRIX as manufactured by W.R. Meadows.
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Part 3

3.1

3.2

3.3

3.4

10. Related Materials:
1. Water: Potable water.

11. Polished concrete floors are to be heavy-ground to a full exposed aggregate
finish. Aggregate in exposed concrete to be 3/8" crushed granite in two colors
(red and black) or as selected by Consultant through the mock-up process.

12. Polished concrete floors are to be tinted with integral colour pigment or liquid
admixture added by the concrete supplier at batch plant. Colour as selected by
Consultant through the mock-up process.

13. Polished concrete surfaces are to polished to a semi-gloss honed finish (800 to
1200 grit as determined by Architect), and are to incorporate a liquid silicate
densifier for polished concrete manufactured by one of the following companies:
BASF, Curecrete, Euclid, W R Meadows, or Sika.

2. Colour matched rigid joint sealant at control joints: two component, semi rigid,
polyurea control joint filler.

EXECUTION

FLOATING

1. After all bleed water and water sheen has left the concrete surface and
concrete is stiffened enough to walk on, mechanically float large open concrete
surfaces using a machine fitted with float blades on a steel disc. Shake applied
floor hardener is to be applied according to manufacturer's instructions to
achieve a uniform surface.

STEEL TROWELLING

1. Machine or hand trowel concrete to produce a hard, smooth surface.

2. Repeat frowelling, with necessary tfime intervals in between to allow concrete to
further harden until desired finish is achieved.

3. Keep frowel blades relatively flat for initial frowelling, raising blade on angle with
subsequent passes.

GRINDING

1. Where steel frowel finish is not of specified quality, remove ridges, undulations or
other imperfections by grinding.

CURING

1. Cure horizontal surfaces immediately after finishing operations, but not later than
12 hours, in normal weather, after concrete is placed. Slab on grade shall be kept
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3.5

3.6

3.7

constantly damp for 14 days by fog spraying or covering with polyethylene, and
by the application of Sternson FLOR-SEAL or equivalent curing and sealing
compound.

Make good cracking and/or reduced strength and/or curling due to concrete
drying out too rapidly. Assure that concrete is placed on thoroughly dampened
subgrade, except where a poly vapor barrier is used.

CONTROL JOINTS

1.

Sawcut control joints in slabs on grade. Locate control joints where shown on
drawings but in any case of sufficient quantity and at locations to have maximum
uncut dimensions of 5m in any direction and at all reentrant corners. Cut shall be
3mm wide and one fourth of slab thickness deep. Flush out sawcut immediately
with water.

Make sawcuts no sooner than 12 hours nor later than 24 hours after finishing,
depending upon curing conditions. Alternatively, use the “soft” cut technique
where directed by the Engineer. Do not fill sawcuts for a least 28 days.

After 28 days, clean out sawcuts using brushes and compressed air, removing all
dirt and foreign material. Fill sawcuts with specified filler. Finish to match
surrounding surfaces.

PROTECTION

1.

SLABS

Protect concrete from harmful effects of heaters, mechanical shock, sunshine,
drying winds, cold weather and running or surface water.

No materials shall be piled, stored, shovelled or handled on slabs, across slabs,
until seven days after placing concrete.

Top of all concrete floor slabs and toppings shall be steel trowel finished to Class
A tolerance, excepft for floors receiving carpet, tile or quarry file to be Class B.

End of Section 03 35 43
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Part 1 GENERAL
1.1 SECTION INCLUDES

1. Initial and final curing of horizontal and vertical concrete surfaces.
1.2 RELATED SECTIONS

1. Division 01 of this Specification.
2. Section 03 30 00 - Cast-in-place Concrete.

1.3 REFERENCES

1. AASHTO M182-05 - Burlap Cloth made from Jute or Kenaf and Cotton Mats.
2. ASTM C171-07 - Sheet Materials for Curing Concrete.

3. ASTM C309-07 - Liguid Membrane-Forming Compounds for Curing Concrete.
4. CSA-A23.1-09/A23.2-09 - Concrete Materials and Methods of Concrete

Construction / Methods of Test for Concrete.
1.4 SUBMITTALS FOR REVIEW
1. Section 01 33 00: Submittals.
2. Product Data: Provide data on curing compounds, mats, paper and film
compatibilities, and limitations.
1.5 QUALITY ASSURANCE
1. Perform Work in accordance with CSA-A23.1/A23.2.
1.6 DELIVERY, STORAGE, AND PROTECTION

1. Deliver curing materials in manufacturer's packaging including application
instructions.

Part2 PRODUCTS

2.1 MATERIALS
1. Sheet Materials: ASTM C171:
1. Polyethylene Film: Minimum 0.15 mm (6 mil) thick.
2. Burlap: AASHTO M182, class or weight suitable for use and location.
3. Water: Potable, not detrimental to concrete.

Part 3 EXECUTION
3.1 EXAMINATION

1. Verify existing conditions before starting work.
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2. Verify that substrate surfaces are ready to be cured.
3.2 EXECUTION - HORIZONTAL SURFACES

3.3

3.4

1. Cure floor surfaces in accordance with CSA-A23.1/A23.2.
2. Cure concrete using one of the following methods:

1. Ponding: Maintain 100% coverage of water over floor slab areas,
continuously for four (4) days.

2. Spraying: Spray water over floor slab areas and maintain wet for seven (7)
days.
3. Absorptive Mat: Saturate burlap-polyethylene and place burlap-side

down over floor slab areas, lapping ends and sides; maintain in place for
seven (7) days.

4, Polyethylene Film: Spread over floor slab areas, lap edges and sides, seal
with pressure sensitive tape [and cover with plywood]; maintain in place
for seven (7) days.

EXECUTION - VERTICAL SURFACES

1. Cure surfaces in accordance with CSA-A23.1/A23.2.

2. Spraying: Spray water over surfaces and maintain wet for seven (7) days.
PROTECTION OF FINISHED WORK

1. Protecting installed work in accordance with the contract requirements.

2. Do not permit fraffic over unprotected floor surface.

End of Section 03 39 00





