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Section 03 30 10

2019-06-05
Cast‑In‑Place Concrete (Short Form)

	Refer to “Green Building Notes” page for additional guidance for projects following a sustainable rating system.

Revise Green Building requirements if the Province has determined that the work of this Contract is not to attain a sustainable rating system certification.


Requirements for recycled material should still be specified even if this project is not pursuing LEED Certification.

Use this Section to specify materials, formwork, accessories, reinforcement, and finishing for Small Scope (e.g. less than $25,000) cast-in-place concrete work except:

.1
Concrete sidewalks, driveways, aprons, pads, curbs and gutters, specified in Section 32 13 13 - Concrete Paving, Curbs and Gutters.

.2
Concrete for street light bases, car plug-in posts, guard posts, etc., specified in Section 32 17 10 - Road and Parking Appurtenances.

This Master Specification Section contains:

.1
This Cover Sheet

.2
LEED Notes and Credits
.3
Specification Section Text:
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Green Building Notes:
If the project is not designated to use a sustainable rating system it is still be prudent to leave in relevant green building requirements as part of an effort towards sustainability.

Review and incorporate requirements from the following documents into the project:

Section 1.0 “Sustainability” and “Appendix G – Green Building Standards” of the “Technical Design Requirements for Alberta Infrastructure Facilities”

http://www.infrastructure.alberta.ca/doctype486/TechDesignRequirements.pdf 
LEED Specific Documents (if required):
LEED Project Delivery Process Manual 
http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Manual.pdf 

LEED Project Delivery Process Manual – Appendices
http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Appendices.pdf 

All documents can be found on Infrastructure’s Technical Resource Centre, Guidelines and Standards page:   http://www.infrastructure.alberta.ca/992.htm   .  

1.
General

1.1
RELATED WORK SPECIFIED IN OTHER SECTIONS
.1
[LEED Submittal Forms
Section 01 32 16].
.2
[LEED Requirements
Section 01 35 18].
.3
[Environmental Procedures
Section 01 35 20].
.4
Waste Management and Disposal
Section 01 74 19

.5
Concrete Testing and Inspection 
Section 03 05 05.

.6
Concrete Forms and Accessories
Section 03 11 00.

.7
Concrete Reinforcement
Section 03 20 00.

.8
Cast‑in‑place concrete piles:
Section 31 62 13.

.9
Precast concrete panels:
Section [              ].

.10
Precast concrete:
Section [              ].

.11
Concrete floor finishes:
Section 03 35 10.

.12
Concrete and reinforcing in masonry walls:
Section 04 20 00.

1.2
WORK INSTALLED BUT SUPPLIED UNDER OTHER SECTIONS

.1
Install following materials specified to be supplied under other Sections of these project specifications:

.1
Fabricated components, anchor bolts, bearing plates, sleeves and other inserts to be built into concrete.

1.3
REFERENCE DOCUMENTS

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

SPEC NOTE: Latest versions of the following standards to be used
.1
American Concrete Institute (ACI):

	.1
	ACI SP-066(04)
	ACI Detailing Manual – 2004


.2
American Society for Testing and Materials (ASTM):

	.1
	ASTM C109/C109M-16a
	Standard Test Method for Compressive Strength of Hydraulic Cement Mortars 0Using 2-in. of 50-mm Cube Specimens).

	.2
	ASTM A276/A276M-17
	Standard Specification for Stainless Steel Bars and Shapes.

	.3
	ASTM A955/A955M-17a
	Standard Specification for Deformed and Plan Stainless-Steel Bars for Concrete Reinforcement.

	.4
	ASTM C295/C295M-12
	Standard Guide for Petrographic Examination of Aggregates for Concrete.

	.5
	ASTM C330/C330M-17a
	Standard Specification for Lightweight Aggregates for Structural Concrete.

	.6
.7
	ASTM C618-15
ASTM A1064/A1064M
	Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
Standard Specification for Carbon-Steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete



.3
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org.


.4
Canadian Standards Association (CSA):

	.1
	CAN/CSA A3000-13
	Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004, A3005).

	.2
	CSA A23.1‑14
	Concrete Materials and Methods of Concrete Construction.

	.3
	CSA A23.2‑14
	Test Methods and Standard Practices for Concrete.

	.4
	CSA A23.3-14
	Design of Concrete Structures.

	.5
	CSA G30.18-09 (R2014)
	Carbon Steel Bars for Concrete Reinforcement.

	.6
	CSA S269.1-16
	Falsework and Formwork.

	.7
	CSA W186 M1990 (R2016)
	Welding of Reinforcing Bars in Reinforced Concrete Construction.


.5
Concrete Reinforcing Steel Institute (CRSI):

	.1
	Manual of Standard Practice, 2009.


1.4
submittals

.1
Shop Drawings:

.1
Submit Shop Drawings, including placing drawings for reinforcing steel and welded steel wire fabric in accordance with Division 01.

.2
Support and placing details of reinforcing to ACI SP-066 and CRSI.

.2
Test and Evaluation Reports:

.1
Concrete work will be tested to CSA A23.2, or as specified herein, by a testing firm retained by the Province.
.2
Submit proposed mix design to testing firm.
.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
Refer to Section 03 05 05 for the Quality Assurance Materials Testing carried out by a Testing firm/s retained by the Province.  The Contractor shall facilitate the testing by the Province’s appointed Testing firm.
.3
Sustainable Design Submittals:

SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 4 is not being sought.

.1
LEED Submittals: submit LEED submittal forms for Credits MR 4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Documentation including mix design identifying percent of recycled material used in the concrete.
1.5
quality assurance

SPEC NOTE:  Include this article only when a structure includes reinforced concrete construction.

.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.

.2
Reinforcing steel size, quantity, position, quality or arrangement is not as specified or detailed.

.3
Improper curing methods or materials are used.

.4
There has been inadequate protection of concrete from extremes of temperature during early stages of hardening and strength development.

.5
There has been mechanical injury from fire, construction overload or premature removal of forms.

.6
Poor workmanship is determined.

.7
The Consultant has not inspected and approved formwork and reinforcement before concrete placement.

.8
Concrete differs from the required dimensions.

1.6
delivery, storage, and handling

.1
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 Waste Management and Disposal.
2.
Products

2.1
CONCRETE MATERIALS

.1
Portland Cement, Supplementary Cementing Materials, [Cementitious Hydraulic Slag]: to CAN/CSA A3000.
.2
Aggregates:  to CSA A23.1 and as follows:

SPEC NOTE:  Delete ironstone content limitation if not applicable.

.1
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/C295M:

.1
Coarse Aggregate:  maximum 1% by mass.

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

.3
Water:  to CSA A23.1.

.4
Lightweight Aggregates For Structural Lightweight Concrete:  Fine and coarse lightweight aggregates shall conform to ASTM C330/C330M, [     ] mm to [     ] mm aggregate size.

.5
Supplementary Cementing Materials:  to CAN/CSA A3000.
.6
Admixtures: to CSA-A23.1. The Consultant to approve accelerating or set retarding admixtures during cold and hot weather placing.

.1
Air Entrainment: conforming to CSA CAN3 A266.1.

.2
Chemical: conforming to CSA CAN3 A266.2; [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 CSA A3000, Type [N-raw or calcined] [F-flyash] [C-flyash].

2.2
CONCRETE ACCESSORIES

.1
Liquid Membrane Forming Curing Compound:  to CSA A23.1.

.2
Grout: non‑shrink premixed types with a minimum of [16] MPa compressive strength at 24 hours.

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

.4
PVC Waterstops: extruded polyvinylchloride with ribbed flanges, 150 mm x 5 m unless noted otherwise. 

.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
Premoulded Joint Fillers: bituminous impregnated fiberboard, 12 mm thickness x required width.

.7
Dovetail Anchor slots: minimum 0.6 mm thick galvanized steel with insulated slots.

2.3 
REINFORCING MATERIALS
.1
Reinforcing Steel:  to CSA G30.18, [grade noted on drawings] [[300] [350] [400] [500] MPa]] yield grade deformed billet steel bars except for beam stirrups and column ties use only 300 MPa yield grade or 400 MPa yield grade to CSA G30.18, [Plain] [Galvanized] [Epoxy coated] finish.

.2
Reinforcing Steel:  to CSA G30.18, 400 MPa yield grade special low alloy deformed billet steel for welding and/or bending.

.3
Stainless Steel Reinforcing: to ASTM A276/A276M and ASTM A955/A955M.

.4
Welded Steel Wire Fabric:  to CAN/CSA G30.15.

.5
Chairs, Bolsters, Bar Supports, Spacers:  adequate for strength and support of reinforcing.  Non‑corrosive and non-staining where specified.

2.4
FORMWORK MATERIALS

.1
Formwork:  to CSA A23.1.

.2
Form Ties:  non-corrosive and non-staining at surfaces where concrete will be exposed.

SPEC NOTE: The type of form release agent specified assumes a standard concrete finish is required.

.3
Form release agents:  Ecologo certified under the Environmental Choice Program (ECP) or, if not Ecologo certified, Contractor shall:

.1
provide a product that conforms to the requirements for concrete release agents in accordance with ECP Certification Criteria Document (CCD) 143 governing Asphalt and Concrete Release Agents, excluding the provisions under Conditions for Ecologo Use and,

.2
if requested, provide the Consultant with the same rights as the ECP under CCD 143 with regard to verification for product compliance. 

2.5
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 Consultant.

2.6
FABRICATION OF CONCRETE REINFORCEMENT

.1
Fabricate reinforcing steel in accordance with CSA A23.1, ACI SP-066 and the CRSI Manual of Standard Practice.

.2
Obtain Consultant’s approval for locations of reinforcing splices other than those shown on placing drawings.

.3
Upon approval of Consultant, weld reinforcing steel in accordance with CSA W186.

3.
Execution

3.1 formwork

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

.2
Formwork to remain in place until concrete has attained sufficient strength to support its own weight adequately, together with the construction loads likely to be imposed.

3.2
PLACING REINFORCING STEEL

.1
Place reinforcing steel as indicated on reviewed shop drawings and in accordance with CSA A23.1.

.2
Prior to placing concrete, obtain Consultants approval of reinforcing and placement.

.3
Ensure cover to reinforcement is maintained during concrete pour.

.4
Do not field bend or field weld reinforcement, except where authorized by the Consultant.

3.3
PLACING CONCRETE

.1
Perform concrete work in accordance with CSA A23.1.

.2
Place concrete as a continuous operation stopping only at construction joints indicated on the drawings or as follows: 

.1
At center of span of suspended slabs, beams and joists; 

.2
in walls and columns immediately above or below floor construction;

.3
 at center of steel beam that supports concrete slab.

.3
Construction joints at center of span of suspended slabs beams and joists shall be adequately doweled and keyed.

.4
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 25 mm deep 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 24 hours after the concrete slab has been placed.

.5
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.

.6
Use winter concreting methods in accordance with CSA A23.1 when the mean daily temperature falls below 5°C.

3.4
FINISHING FORMED SURFACES

.1
Rough-Form Finish Concrete Surfaces not Exposed to View:  in accordance with CSA A23.1. 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.

.2
Smooth-Form Finish Surfaces Exposed To View:   in accordance with CSA A23.1. Patch tie holes and defects.  Remove fins.

.3
Rubbed Finish Surfaces Exposed to View:  [Smooth] [Sand] [Sack] rubbed finish in accordance with CSA A23.1. 

3.5
FINISHING FLATWORK

.1
Refer to Section 03 35 10 for [coloured concrete], [hardened concrete], [concrete sealer] and [wax].

.2
Interior floor slabs to be left exposed or to receive carpet, sheet vinyl or other covering requiring a smooth surface: initial finishing operations followed by mechanical floating and steel trowelling as specified in CSA A23.1, to produce hard, smooth, dense trowelled surface free from blemishes. Finish tolerance classification: [flat] [conventional] [          ].

.3
Floor slabs to receive mortar bed for ceramic or quarry tile: screed to correct grade to provide broomed texture. Finishing tolerance classification: [conventional] [             ].

.4
Equipment pads: smooth trowelled surface.

3.6
CURING

.1
Initial Curing:  Keep concrete surface continuously moist until concrete temperature has dropped several degrees.

.2
Final Curing:  Immediately following initial curing and before the concrete has dried, cure for an additional seven days, at which time the temperature of the air in contact with the concrete is above 10°C.

.3
Acceptable Curing Methods:

.1
Ponding or continuous sprinkling.

.2
Absorptive mat or fabric kept continuously wet.

.3
Damp sand, earth, or similar moist material.

.4
Continuous steam vapour mist bath not exceeding 66°C.

.5
Curing compound.

.4
Curing compounds shall not be used on concrete surfaces to receive topping or other type of bonded finish unless approved by the Consultant.

.5
Protect freshly placed and consolidated concrete against damage or defacement from adverse weather conditions.

.6
Exposed Concrete Walking Surfaces Not to Receive an Integral Hardener:  Coat with curing compound of type that provides permanent seal.

3.7
GROUT

.1
Mix to flowable consistency and apply in accordance with manufacturer's instructions.

3.8
DAMPPROOF MEMBRANE

.1
Place dampproof membrane on prepared sub‑grade under slabs on grade.  Lap each sheet minimum 150 mm. [Seal laps and penetrations using materials recommended by membrane manufacturer.]

3.9 Control joints

.1
[Cut ] [and] [form] control joints in slabs on grade at locations indicated, in accordance with CSA A23.1.  Fill with specified joint sealant.

.2
Install premoulded joint filler in expansion joints and isolation joints full depth of slab flush with finished surface.

3.10
CONCRETE MIX SCHEDULE

SPEC NOTE:

.1
The Consultant shall provide a Performance Based Specification for Structural Concrete.  Refer to Table 5 of A23.1‑14.  As a minimum, specify:

1. Required structural criteria

2. Minimum Compressive Strength at a Specified Age (28 days or 56 days)

3. Durability Criteria including Class of Exposure– Resistance to Sulphates, Chlorides, Freeze‑Thaw and Permeability considerations
4. Air Content Category

5. Type of Hydraulic Cement
.2
Check for compatibility of admixtures, particularly when floor hardeners are being used.
.3
Requirements for concrete pavement, sidewalks, curbs and gutters shall be specified in Division 32.
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