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Section 03300

2002-07-04
Cast‑In‑Place Concrete

Use this Section to specify materials, accessories and finishing for large scope (e.g. more than $25,000) cast-in-place concrete work except:

.1
Concrete sidewalks, driveways, aprons, pads, curbs and gutters, specified in Section 02771 - Concrete Paving, Curbs and Gutters.

.2
Concrete for street light bases, car plug-in posts, guard posts, etc., specified in Section 02841 - Road and Parking Appurtenances.

.3
Use Section 03302 – Cast-in-Place Concrete (Short Form) for small scope cast-in-place concrete work.

This Master Specification Section contains:

.1
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.2
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1.
General

1.1
RELATED SECTIONS

.1
Cast‑in‑place concrete piles:
Section 02466

.2
Concrete forms and accessories:
Section 03100

.3
Concrete Reinforcement:
Section 03200

.4
Precast concrete panels:
Section [     ]

.5
Precast concrete:
Section [     ]

.6
Concrete floor finishes:
Section 03354

.7
Supply of Anchor Bolts and Plates for


Structural Steel Work:
Section [     ]

1.2 REFERENCE DOCUMENTS

SPEC NOTE: Edit this article to include only standards required to suit the project.

.1
ASTM C109/C109M-99, Standard Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube Specimens).

.2
ASTM C295-98, Standard Guide for Petrographic Examination of Aggregates for Concrete.

.3
ASTM C309-98a, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.

.4
ASTM C330-00, Standard Specification for Lightweight Aggregates for Structural Concrete.

.5
ASTM C332-99m, Standard Specification for Lightweight Aggregates for Insulating Concrete.

.5
ASTM C827-95a (1997)e1, Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens from Cementitious Mixtures.

.6
ASTM C939-97, Standard Test Method for Flow of Grout for Preplaced-Aggregate Concrete (Flow Cone Method).

.7
ASTM D412-98a, Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers-Tension.

.8
ASTM D624-00, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.

.9
ASTM D1751-99, Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).

.10 
ASTM D1752-84 (1996)e1 Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction.

.11
CAN/CGSB-37.2-M88, Emulsified Asphalt, Mineral-Colloid Type, Unfilled, for Dampproofing and Waterproofing and for Roof Coatings.

.12
CAN/CGSB-51.34-M86, Vapour Barrier, Polyethylene Sheet for Use in Building Construction.

.13
CGSB 81-GP-1M- 77, Flooring, Conductive and Spark Resistant.

.14
CAN/CSA-A23.1‑00, Concrete Materials and Methods of Concrete Construction.

.15
CAN/CSA-A23.2‑00, Methods of Test for Concrete.

.16
CAN/CSA-A23.3-94, Design of Concrete Structures.

.17
CAN/CSA-A3000-98, Cementitious Materials Compendium (Consists of A5-98, A8-98, A23.5-98, A362-98, A363-98, A456.1-98, A456.2-98, A456.3-98).

1.3 quality assurance

.1
Cast-in-place concrete to conform to CSA-A23.1

.2
Testing shall conform to CSA-A23.2

.3
[These standards shall be available in Contractor’s site office for use of Contractor and Minister.]
1.4
INSPECTION AND TESTING

.1
Concrete work may be tested by a testing firm retained by the Minister.

.2
Submit the following to testing firm:

.1
Results of petrographic examination of aggregates to ASTM C295, representative of aggregates to be supplied for project.

.2
Samples of fine and coarse aggregate.

.3
Proposed concrete mix design.

.3
Provide casual labour to the testing firm's field personnel for the purpose of obtaining and handling sample materials.

.4
Advise testing firm in advance of concrete placement.

.5
Provide and maintain facilities at the site for storage of concrete test cylinders for the first 24 hours.

.6
Provide copies of mill test reports of cement as required.

.7
Secure sufficient three and seven day cylinders for testing by concrete supplier to ensure concrete quality control.

.8
Provide at least one cube test, to ASTM C109/C109M, on grout used under base plates and machinery.

.9
Conduct core tests when required.

.10
Testing firm will do the following:

.1
Take three test cylinders from each 60 m3 of concrete, or fraction thereof, of each type of concrete placed in any one day.

.2
Take samples of concrete mix close to the point of final deposit in the form.  Contractor shall provide suitable access to the Work for obtaining samples.

.3
Moist cure and test one cylinder in 7 days and moist cure and test the remaining two cylinders in 28 days.

.4
Take one additional test cylinder when the temperature is likely to fall below 0°C within 48 hours after placing and no provisions have been made to heat the concrete to greater than 10°C.  Test cylinder to be cured on job‑site under same conditions as concrete it represents and tested in 7 days.

.5
Make at least one slump test and one entrained air test for each set of test cylinders taken.

.12
Results of field tests will be reported immediately to the Contractor by the field representative of the testing firm.  These results do not imply approval or disapproval of the work, but are for the Contractor's information.  Acceptability of the work will be determined by the Minister.

.13
Results of concrete tests will be forwarded to the Minister and to the Contractor.  Included with the results will be the following information: Name of Project, Date of Sampling, Name of Supplier, Delivery Truck Number, Identification of Sampling and Testing Technician and exact location in the structure of the concrete sampled.

.14
Testing firm personnel are not authorized to revoke, relax, enlarge or release any requirements of the specification, nor to accept or reject any portion of the work.

.15
Contractor may arrange and pay for additional tests for use as evidence to expedite construction.

1.5
ACCEPTABILITY

.1
Failure to comply with the requirements that control strength and durability will result in the structure being considered potentially deficient.

.2
A structure will be considered potentially deficient when:

.1
Concrete used is not as specified in Concrete Mix Schedule in this Section.

.2
Improper curing methods or materials are used.

.3
There has been inadequate protection of concrete from extremes of temperature during early stages of curing and strength development.

.4
There has been mechanical injury from fire, construction overload or premature removal of forms.

.5
Poor workmanship is determined.

.6
Concrete differs from the required dimensions.

.3
Strength evaluation tests and analysis.

.1
The Minister may order an independent testing firm to obtain cores, x‑rays, or similar non‑destructive tests.

.2
The Minister may order a load test and/or analysis as defined by CSA A23.3, Section 18, if the non‑destructive tests are impractical or inconclusive.

.3
Reinforce by additional construction or replace as directed by the Minister at own expense, concrete judged inadequate by structural analysis or by results of load tests.

.4
Pay the cost of testing and/or analysis which is required to demonstrate the adequacy of the structure which does not meet the requirements for strength or which has been placed before formwork and reinforcing have been inspected and approved by the Minister.

.5
The Minister may order additional testing at any time even though the required tests indicate that the strength requirements have been met.  In this instance the Minister will pay for those tests that meet the specified requirements and the Contractor shall pay for those that do not.

.4
Concrete not conforming to the lines, detail, strength and grade specified herein or as shown on drawings shall be modified or replaced at the Contractor’s expense, to the satisfaction of the Minister.

SPEC NOTE: Specify sample panel if special exposed finishes are required.

1.6 sample panel

.1
Cast a sample panel for special formed exposed concrete finish, sized [    ] m x [    ] m, located as directed by the Minister.

.2
Obtain acceptance of resultant concrete surface finish prior to placing or finishing subsequent concrete.

.3
Accepted concrete surface of the sample panel shall be the standard of quality required for the finished work, and shall remain exposed to view for duration of concrete work.

.4
Sample panel [shall be incorporated into the work] [shall not incorporated into the work and shall be removed when directed by the Minister].

2.
Products

2.1 CONCRETE MATERIALS

SPEC NOTE: Supplementary cementing materials and cementitious hydraulic slag will affect properties of plastic and hardened concrete and hence their use shall be properly evaluated before specifying. 

.1
Portland Cement , Supplementary Cementing Materials [, Cementitious Hydraulic Slag]:  to CAN/CSA‑A3000.

.2
Aggregates:  to CSA A23.1 and as follows.

.1
Coarse aggregate to be [normal] [low] [high] density.

SPEC NOTE:  Delete ironstone content limitation if not applicable.

.2
Ironstone content of aggregates in exposed interior or exterior concrete subject to intermittent or continuous wetting shall not exceed the following, when tested to ASTM C295:

.1
Coarse Aggregate:  maximum 1% by mass.

.2
Fine Aggregate Retained on 2.5 mm Sieve:  maximum 1.5% by mass.

.3
Ensure that no aggregates are used which may undergo volume change due to alkali reactivity, moisture retention or other causes.  Confirm suitability of aggregate with a petrographic analysis if deemed necessary by the Minister.

.3
Water:  potable, to CSA A23.1.

.4
Lightweight Aggregates For Structural Lightweight Concrete:  to ASTM C330, [     ] mm to [     ] mm aggregate size.

SPEC NOTE: Group I includes expanded products such as perlite or vermiculite. Group II includes expanded, calcined or sintered products such as blast-furnace slag, fly ash, shale, etc. and natural aggregates such as processed pumice scoria and tuff.

.5
Low Density [Lightweight] Aggregates For Insulating Concrete:  to CAN/CSA-A23.1 and ASTM C332 [group I] [group II], [     ] mm to [     ] mm aggregate size.

.6
Admixtures: to CAN/CSA-A23.1. Minister to approve accelerating or set retarding admixtures during cold and hot weather placing.

.1
Air Entrainment: conforming to CAN 3-A266.1-M78.

.2
Chemical: conforming to CAN 3-A266.2-M78; [water reducing, strength   increasing type] [WN-normal setting] [WR-set retarding] [set retarding Type [R] [RX] [accelerating Type AC] [strength increasing type] [SN-normal setting] [SR-set retarding] [Superplasticizing].

.3
Pozzolanic Mineral:  conforming to CAN/CSA-A23.5, Type [N-raw or calcined] [F-flyash] [C-flyash].

2.2
CONCRETE ACCESSORIES

.1
Curing Compound:  CSA A23.1 [white] [clear] and to ASTM C309, [Type 1 – Chlorinated rubber] [Type 1-D with fugitive dye].

.2
Shrinkage Compensating Grout: premixed compound consisting of [metallic] [non-metallic] aggregate, [Portland] cement, water reducing and plasticizing agents. Compressive strength of 16 MPa at 24 hours and [50] [  ]MPa at [28] [  ]days.

.1
Consistency: as follows:

.1
Fluid: to ASTM C827. Time of efflux through flow cone (ASTM C939), under 30 seconds.

.2
Flowable: to ASTM C827. Flow table, 5 drops in 3 seconds, (ASTM C109, applicable portions) 125 to145 %.

.3
Plastic: to ASTM C827. Flow table, 5 drops in 3 seconds, (ASTM C109, applicable portions) 100 to125 %.

.4
Dry pack to manufacturer’s requirements.

.2
Net shrinkage at [28] days: maximum [   ]%.

.3
Bonding Agent:  high polymer resin emulsion, mixed with cement mortar or grout to form a water resistant adhesive bond.

SPEC NOTE: Provide the acceptable characteristics for ribbed waterstops from manufacturer’s literature.

.4
Ribbed Waterstops:  extruded polyvinylchloride, [Arctic Grade,] of sizes indicated [, with shop welded corner and intersecting pieces with legs not less than [    ] mm long, and the following properties:

.1
Tensile Strength: to ASTM D412, method A, Die “C”, minimum [   ] MPa.

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

.3 
Tear Resistance: to ASTM D624, method A, Die “B”, minimum [   ] kN/m.

.5
Dampproof Membrane [, Reinforced]:  [150 micrometre polyethylene film to CAN/CGSB‑51.34] [two [.05] [.10] [.75] mm thick polyethylene films bonded each side of asphalt treated crepe kraft paper.]

.6
Polyethylene film: [    ] mm thickness to CAN/CGSB-51.34.

.7
Dampproofing, emulsified asphalt, mineral colloid type: to CAN/CGSB-37.2 [, and to Section 07120 – Bituminous Dampproofing].

.8
Premoulded Joint Fillers: [bituminous impregnated fiberboard to ASTM D1751,] [sponge rubber to ASTM D1572, Type I, [flexible] [firm] grade,] [[standard] [self-expanding] cork to ASTM D1752, Type [II] [III],] 12 mm thickness x required width.

.9
Dovetail Anchor slots: minimum 0.6 mm thick galvanized steel with insulated slots.

.10
Non-Ferrous Grout: pre-mixed, non-shrink, minimum 35 MPa compressive strength.

2.3
MIX

.1
Supply concrete mix proportioned to produce concrete specified in Concrete Mix Schedule.

.2
Requirements not specified in Schedule shall conform to CSA A23.1.

.3
Use of admixtures, other than air‑entraining admixtures, are not permitted without prior approval of the Minister.

SPEC NOTE: Fly Ash should not be used in concrete subject to saturated freeze-thaw cyles, or deicing salts.  Specify required strengths at 56 days to account for lower strength gain.  Provide strength requirements for form removal, and specify 5 days of curing minimum.

.4
[The use of fly ash is not permitted.]


OR

.4
Fly ash up to a maximum of [30%] [    %] of the total cement content may be used for concrete placed at the following locations:

.1
Piles/Footings:  [30%] [    %],

.2
Walls/Columns:  [25%] [    %],

.3
Slabs: [20%] [   %],

.4
Toppings:  [15%] [    %],

.5
Pre-cast or Pre-stressed:  [0%] [    %].

.5
Superplasticizers shall be used in strict accordance with the recommendations of the manufacturer.  Concrete slump after superplasticizing shall not exceed 200 mm.

.6
All admixtures are subject to Minister’s approval.  List all proposed admixtures in mix design submission.  Do not change or add admixtures to approved design mixes without Minister’s approval.

3.
Execution

3.1 preparation

.1
Obtain Minister’s approval before placing concrete. Provide Minister and testing agency [24] [  ] hours notice prior to placing concrete.

.2
Coordinate placement of [waterstops,] [inserts] [and] joint devices with erection of concrete formwork  and formwork accessories.

.3
Pumping of concrete [will not be permitted] [is permitted only after approval of equipment and mix].

.4
Ensure reinforcement and inserts are not disturbed during concrete placement.

.5
Prior to placing concrete obtain Minister’s approval of method for protection of concrete during placing and curing [in adverse weather].

.6 
Maintain accurate records of poured concrete items to indicate date, location of pour, quality of concrete, ambient air temperature and test samples taken.

.7
Clean previously placed concrete with steel brush.  Use acid if necessary.  Mix and brush on bonding agent in accordance with manufacturer's instructions.

.8
In locations where new concrete is dowelled into existing work, drill holes into existing work. Place [deformed] steel dowels and pack solid with [shrinkage compensating grout] [epoxy grout] to anchor and hold dowels in place as indicated.

.9
Do no place load upon new concrete until authorized by the Minister.

3.2 Sleeves and inserts

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

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

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

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

.5
Set special inserts for strength testing as indicated and as required by non-destructive method of testing concrete.

.6
Conduit and pipe embedded in concrete shall:

.1
Not displace more than 4% of the cross sectional area of a column, including the area of concrete displaced by the bending of the conduit, or the exit path of the conduit out of the column.

.2
Not exceed one-third of the solid portion of the slab thickness.

.3
Not be spaced closer than three diameters on centre.

.4
Have a minimum concrete cover of 25 mm.

3.3 Anchor bolts and base plates

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

.2
With approval of the Minister, grout anchor bolts in preformed holes or holes drilled after concrete has set. Formed holes to be minimum [100] [   ]mm in diameter. Drilled holes to be [minimum [25] [  ] mm larger in diameter than bolts used] [to manufacturer’s recommendations].

.3
Protect anchor bolt holes from water accumulations, snow and ice build-ups.

.4
Set bolts and fill holes with [shrinkage compensating grout] [epoxy grout].

.5
Locate anchor bolts used in connection with expansion shoes, rollers and rockers with due regard to ambient temperature at time of erection.

.6
Grout under base plates [and machinery] using procedures in accordance with manufacturer’s recommendations which result in [100]% contact over grouted area.

3.4 Dovetail anchor slots

.1
Install continuous vertical anchor slot to forms where masonry abuts concrete wall or columns.

.2
Install continuous vertical anchor slots at [800] mm on center where concrete walls are masonry faced.

3.5 Waterstops

.1
Install waterstops to provide continuous water seal. Do not distort or pierce waterstop in any way to hamper performance.

.2
Do not displace reinforcement or inserts when installing waterstops.

.3
Use equipment to manufacturer’s requirements to field splice waterstops. Tie waterstops rigidly in place.

.4
Use only straight heat sealed butt joints in field. Use factory corners and intersections unless otherwise approved by the Minister.

3.6  Dampproof membrane

.1
Install dampproof membrane on prepared sub-grade under concrete slabs-on-grade inside building.

.2
Lap dampproof membrane minimum [150] mm at joints and seal as recommended by manufacturer.

.3
Seal punctures in dampproof membrane before placing concrete. Use patching material at least [150] mm larger than puncture and seal.

3.7 Joint Fillers

.1
Furnish filler for each joint in 2 pieces for depth and width required for joint. Top piece to be sized to provide 12 mm from top of slab to portion of joint filler to remain.

.2
Fasten abutting pieces of joint filler and hold to shape by stapling or other positive fastening.

.3
Locate and form [isolation] [construction] [expansion] joints as indicated. Install joint filler.

.4
Remove upper portion of joint filler after slab has hardened to a point where removal will not damage slab edges.

3.8 PLACING CONCRETE

.1
Perform cast-in-place concrete work in accordance with CAN/CSA-A23.1.

.2
Revise, re‑seat and correct improperly positioned reinforcing, immediately before placing concrete.

.3
Place concrete as a continuous operation stopping only at construction joints indicated on the drawings or as follows:  At center of span of suspended slabs, beams and joists; in walls and columns immediately above or below floor construction; at center of steel beam that supports concrete slab.

.4
Construction joints at center of span of suspended slabs beams and joists shall be adequately doweled and keyed.

.5
Place floor slabs on grade as one continuous pour between construction joints indicated on drawings. Control joints for each pour shall be formed by sawing a continuous 1/4 slab depth slot at 6 m centers each way unless otherwise indicated on drawings. Sawing shall be done as soon as the concrete has sufficiently hardened to prevent raveling of the edges but in no case later than 18 hours after the concrete slab has been placed.

.6
Isolate slabs on grade from vertical concrete using pre-moulded joint fillers extending from bottom of slab to within 12 mm of slab surface unless otherwise indicated.

.7
Use winter concreting methods in accordance with CAN/CSA A23.1 when the mean daily temperature falls below 5°C.

.8
Provide a camber of 0.02% of span for beams unless noted otherwise on drawings.

.9
Provide a camber of 0.01% of span for joists and slabs spanning over 3 m unless noted otherwise on drawings.

.10
Use procedures noted in CAN/CSA-A23.1 to remove excess bleed water. Ensure surfaces are not damaged.

.11
Vibrate concrete using the appropriate size equipment as placing proceeds in strict accordance with Clause 19.5 of CSA-A23.1.  Check frequency and amplitude of vibrations prior to use.  Provide additional standby vibrators in the event of equipment failure.

.12
In locations where new concrete is dowelled to existing work, drill holes in existing concrete, insert steel dowels and pack solidly with non-shrink grout.

.13
Do not place concrete if carbon monoxide producing equipment has been in operation in the building during the 12 hours preceding the pour.  This equipment shall not be used during placing, or for 24 hours after placing.  During placing and curing concrete, surfaces shall be protected by formwork or by an impermeable membrane from direct exposure to carbon dioxide, combustion gases or drying from heaters.

.14
Honeycomb or embedded debris in concrete is not acceptable.

.15
Remove and replace defective concrete.

3.9 curing 

.1
Cure concrete in accordance with CAN/CSA-A23.1 and as follows.

.2
Wet cure flat slabs and floors shown to receive [paint] [ceramic tile] [quarry tile] [terrazo] [toppings]

.3
All concrete shall receive moist curing for a period of seven days.  One of the following methods shall be used as soon as the concrete has hardened sufficiently to prevent marring:

.1
Surface covered with canvas, burlap or other satisfactory material and kept thoroughly wet.

.2
Surface sealed with polyethylene sheeting and the concrete kept thoroughly wet.

.3
Subject to the approval of the Minister, a liquid membrane curing compound used in accordance with the manufacturer’s recommendations, may be used.  Membrane to remain intact during the curing period.

.4
Surfaces of concrete that are protected by formwork which is left in place for seven days shall not require any additional curing except as specified for hot weather.  If the formwork is removed in less than seven days, the concrete shall receive moist curing until seven days have elapsed since the concrete was placed.

.5
Use curing compounds compatible with applied finish on concrete surfaces. Provide written declaration that compounds used are compatible.

.6
Curing compounds shall not be used on concrete surfaces to receive topping or other type of bonded finish unless approved by the Minister.

.7
Protect freshly placed and consolidated concrete against damage or defacement from adverse weather conditions.

.8
Coat exposed concrete walking surfaces not to receive an integral hardener with curing compound of type that provides permanent seal.

.9
Do not use curing compound in locations where chemical hardener is to be used.

3.10 finishing and treatment of slab or floor surfaces

.1
[Refer to Section 03354 for [hardened] [coloured] [waxed] concrete floor finishes.]

.2
[Finish concrete floor to meet requirements of CGSB 81-GP-1M, class [1 – Static conductive and mechanical spark resistant] [2 - Static conductive but not necessarily mechanical spark resistant].]

.3
Provide [screed] [swirl-trowelled] [scratch] finish where [bonded topping] [terrazzo] [floor tile] is to be applied. Provide required depressions to accommodate [bonded topping] [terrazzo] [floor tile].

.4
Provide swirl-trowelled finish where [resilient floor tile] [resilient sheet floor tile] [and] [carpet] is to be applied. 

.5
Provide [screed] [swirl-trowelled] [scratch] finish unless otherwise indicated.

.6
Provide float finish to surfaces to receive roofing or waterproofing membrane. Consolidate and strike off concrete and complete surface with a power float to true plane not exceeding 5 mm in 3 m.

.7
Slab and floor finish tolerance, unless specified otherwise, in accordance with CAN/CSA-A23.1, [straight edge method] [F-number method] [waviness method] to following locations:

SPEC NOTE: Specify as many slab locations as required to cover slab tolerances for the entire project.

Floor Slab Location

Finish Tolerance

[            ]

[straight edge value of ± [  ] mm in 3 meters] [FF = [  ], FL = [  ]] [surface waviness index of 

[  ] mm]



[            ]

[straight edge value of ± [  ] mm in 3 meters] [FF = [  ], FL = [  ]] [surface waviness index of 

[  ] mm]



.8
Provide floor level at walls with uniform minimum slope of 1% to floor drain, where applicable.

.9
Sprinkling of dry cement or a mixture of dry cement and sand over concrete surface is not acceptable.

.10
Depress floors for [ceramic tile] [quarry tile] [terrazzo] [asphalt planking] [toppings] as shown on drawings.

3.11 bull floating

.1
[Achieve flatness for concrete slabs by means of a highway straight edge, minimum 3 m width, in lieu of a standard bull float.] [Bull float floor surfaces to remove ridges and fill voids immediately after screeding.]

.2
Complete [straight edge] [bull floating] before any excess moisture or bleed water is visible on the surface.

3.12 mechanical floating

.1
Mechanically float floor surfaces when bleed water has disappeared and surfaces are sufficiently hard to prevent working excess mortar to the surface.

.2
Continue floating as necessary to produce surfaces of uniform texture, free from hollows, bumps and screed marks.

.3
For surfaces to be trowelled, continue floating as necessary to embed coarse aggregate particles firmly below surface mortar.

.4
Hand float in restricted areas, corners, etc.

3.13 trowelling

.1
Trowel floor surfaces with mechanical trowelling machines fitted with steel blades.

.2
Commence trowelling when surface is sufficiently hard to prevent working excess fine material to the surface.

.3
Perform additional trowelling at intervals so final trowelling is done just before concrete becomes so hard that further trowelling is ineffective.

.4
Finished trowelled surfaces to be hard, dense, and free from blemishes or other imperfections.

.5
Hand trowel in restricted areas, corners, etc.

3.14 textured surfaces

.1
Final trowelling to be spin trowel or hand swirl finish.

.2
Immediately after final trowelling, brush or fine broom surfaces with a hair broom.

.3
Immediately after mechanical floating, broom surfaces with a stiff bristled broom.

.4
Protect textured floors from damage during construction.

3.15
toppings

SPEC NOTE: Specify details of special concrete mix for topping or identify appropriate proprietary products.

.1
Topping [mixture] to meet the following requirements.

.1
Monolithic, [   ] mm thickness: [     ].

.2
Bonded overlay, [   ] mm thickness: [    ].

.2
In pouring base course, make allowance for [monolithic] [and] [bonded overlay] topping thickness.

.3
Place monolithic topping before base course has completely set in accordance with CAN/CSA-A23.1 [and bonding agent manufacturer’s recommendations].

.4
Place bonded overlay topping over hardened base course in accordance with CAN/CSA-A23.1 [and topping manufacturer’s recommendations].

.5
Follow Minister’s instructions in case of conflicting requirements arise between CAN/CSA-A23.1 and topping manufacturer’s recommendations.

.6
Apply [cement/sand grout] [latex bonding agent modified cement/sand grout] [epoxy bonding agent] to base course in accordance with CAN/CSA-A23.1 [and topping manufacturer’s recommendations].

.7
Ensure joints in topping are of the same as those in base course. Also ensure that joint locations precisely match those in base course.

.8
Provide [dividers,] [edge strips,] [and] [reinforcing mesh] [as indicated]. 

3.16
FINISHING FORMED SURFACES

.1
Upon removal of forms, treat imperfections in formed surfaces in accordance with CSA A23.1 and to Minister’s approval.

.2
Modify or replace concrete not conforming to the quality, lines, details and elevations specified herein or as shown on drawings.

.3
Finish all exposed formed concrete surfaces with [smooth rubbed] [sand floated] [sack rubbed] finish according to CSA A23.1. 

.4
Rough Finish Concrete Surfaces not Exposed to View:  Place concrete against forms true and plane. Cut off form ties a minimum of 10 mm below concrete surface.  Patch tie holes and defects.  Remove fins exceeding 5 mm.

.5
Smooth Finish Overhead Surfaces Exposed to View:  Place concrete against plywood, steel or tempered hardboard. Patch tie holes and defects.  Remove fins.

3.17
GROUT

.1
Mix non-shrink grout to consistency specified in part 2 of this Section as required for use intended and apply in accordance with manufacturer's instructions.  Install under columns, beams and equipment bases as shown on drawings, in accordance with the manufacturer’s recommendations.

3.18
equipment pads

 .1
Provide concrete pads for equipment where indicated on drawings.  Adjust dimensions of pads to reviewed shop drawings.

.2
Insert bolts and sleeves and pack with non-shrink grout, in accordance with setting details and templates.

.3
Steel trowel surfaces smooth. [Bullnose edges to smooth radius] [Chamfer exposed edges]

3.19
slabs on fill

.1
Seal punctures and damaged edges of vapour barrier before placing concrete.  Use vapour barrier material, lapped over punctures and damaged areas 150 mm in all directions.  Seal with tape.

.2
Place adjustable screeds at suitable locations.  Do not pierce vapour barrier.

.3
Place concrete to required elevations shown on drawings.

.4
Separate slabs-on-fill from vertical surfaces with a suitable smooth faced bond breaker.

.5
Place floor slabs in [checkerboard] pattern indicated on drawings.

OR

.5
Saw cut control joints with true square edges within 24 hours after finishing.  Cut in pattern shown on drawings.  Use 5 mm thick blade, cut to 1/3 depth of slab

3.20
cold and hot weather concreting

.1
Conform to the requirements of CSA A23.1.

.2
Protect slabs being finished during drying conditions above 25° C, and/or during high winds with moisture retention film. 

3.21
CONCRETE MIX SCHEDULE  

SPEC NOTE:  Expand and edit Concrete Mix Schedule to suit project, incorporating any required changes in specified properties.  The information included is for example only, design to suit project. Check for compatibility of admixtures, particularly when floor hardeners are being used.

SPEC NOTE:  Do not include requirements for concrete pavement, sidewalks, curbs and gutters in this Schedule.  Specify in Division 2.

SPEC NOTE:  The Concrete Mix Schedule does not address special requirements which may be applicable to concrete for certain structures, e.g. parking structures and storage garages.  For such structures, consider adding an additional category, e.g. with the heading "Parking Structures" and listing requirements in schedule format.

SPEC NOTE:  Specify cement Types:  20 ‑ Moderate, 30 ‑ High Early Strength, 40 ‑ Low Heat of Hydration, or 50 ‑ Sulphate Resistant, when other than Type 10 ‑ Normal is required.

Component
Min. Comp.

Strength

@ 28 Days

(MPa)


Max.

Water/

Cement

Ratio
Nominal

Agg.

Size

(mm)
Slump

Range*

(mm)
Air

Content

Range

(%)
Minimum

Cement

Content

(kg/m³)
Cement

Type

Weather Exposed Concrete: Exposure Class : F-2










Reinforced slabs

Exterior

[Reinforced] 

Foundation walls 

[Exterior]

[Reinforced]

Columns


[32]

[30]

[25]
[0.45]

[0.5]

[0.5]
[20‑5]

[20-5]

[20-5]
[60-100]

[30 - 70]

[70-100]
[5-7]

[4-7]

[4-7]
[335]

[335]

[335]
10 [ ]

10 [50 ]

10 [ ]



[          ]
[  ]
[  ]
[  ]
[  ]
[  ]
[  ]
[  ]



Component
Min. Comp.

Strength

@ 28 Days

(MPa)


Max.

Water/

Cement

Ratio
Nominal

Agg.

Size

(mm)
Slump

Range*

(mm)
Air

Content

Range

(%)
Minimum

Cement

Content

(kg/m³)
Cement

Type

Non‑Weather Exposed Concrete:

Exposure Class: N










Columns
[25]
[0.5]
[20‑5]
[70‑100]
[4‑6]

10 [ ]



Cast-in-Place

Concrete Piles

and Pile Caps
[25]
[0.5]
[20‑5]
[60‑80]
[4‑7]

10 [50]












Reinforced

slabs, beams,

and walls
[25]
[0.5]
[20‑5]
[50‑80]
[4‑6]

10 [ ]



Reinforced

foundation walls

and footings


[25]
[0.5]
[20‑5]
[30‑70]
[4‑6]

10 [50]



Slabs‑on‑grade
[25]
[0.45]
[20‑5]
[25‑50]


10 [ ]



Topping concrete
[25]
[0.5]
[10‑2.5]


[50‑80]


10 [ ]



[          ]
[  ]
[  ]
[  ]
[  ]
[  ]
[  ]
[  ]



*Subject to Minister's prior written approval, maximum slump may be increased beyond specified range by the use of chemical admixtures.
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