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SPEC NOTE DESCRIPTION: This Section specifies the choice of two alternatives for cast-in-place concrete, either performance or prescriptive criteria and includes materials, reinforcing bars, wire fabric, waterstops, fillers, sealers and the mix.
SPEC NOTE: Fly ash is a coal combustion by product of electrical power generation. These by-products rapidly accumulate and can cause disposal problems. Coal fly ash can be used as a component in concrete production. Each tonne of fly ash cement used to replace one tonne of traditional cement ingredients saves one barrel of oil associated with the costs of mining materials. MTL 2004-16(TR-R) - Use of Fly Ash and Slag in Concrete: A Best Practice Guide by PSPC and NRCan (ftp://ftp.pwgsc.gc.ca./rps/docentre/st/st252-e.pdf) and ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete provide two references.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC and LEED Canada-CI prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM A185/A185M-[07], Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.
.2 ASTM D260-[86(2001)], Standard Specification for Boiled Linseed Oil.
.3 ASTM D1751-[04], Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non extruding and Resilient Bituminous Types).
.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-19.24-[M90], Multicomponent, Chemical-Curing Sealing Compound.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.4 CSA International
.1 CSA-A23.1/A23.2-[2004], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
.2 CSA A3000-[08], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.3 CAN/CSA-G30.18-[M92(R2002)], Billet-Steel Bars for Concrete Reinforcement.
1.3 ADMINISTRATIVE REQUIREMENTS
.1 Pre-installation Meetings: in accordance with [Section  [01 32 16.07- Construction Progress Schedules - Bar (GANTT) Chart]] [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]], convene pre-installation meeting [one]week prior to beginning [concrete works].
.1 Ensure [concrete producer] [site supervisor,] [Consultant] [Departmental Representative] [key personnel,] [testing laboratories] [DCC Representative] [speciality contractor - finishing, forming]attend.
.2 Verify project requirements.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Shop Drawings:
.1 Submit placing drawings prepared in accordance with plans to clearly show size, shape, location and necessary details of reinforcing.
.2 Submit drawings showing formwork and falsework design to: CSA A23.1/A23.2.
.3 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
SPEC NOTE: Include the following paragraph when using fly ash.
.3 At least [4]weeks prior to beginning Work, inform [Departmental Representative] [Consultant] [DCC Representative]of source of fly ash.
.1 Do not change source of fly ash without written approval of [Departmental Representative] [DCC Representative] [Consultant].
.4 At least [4]weeks prior to beginning Work, submit to [Consultant] [Departmental Representative] [DCC Representative]samples of following materials proposed for use: [waterstops] [joint filler] [curing compound].
SPEC NOTE: When selecting Alternative 2 - Prescription Method, use the following 2 paragraphs for samples and verification of compliance.
.5 Submit [_____]
.1 [[1]  kg Supplementary cementing materials].
.2 [[1] kg blended hydraulic cement].
.3 [[1] kg admixture].
.4 [Fine and coarse aggregate].
.5 [[1]  kg fly ash].
.6 Provide [testing] [inspection]results [reports]for review by [DCC Representative] [Consultant] [Departmental Representative]and do not proceed without written approval when deviations from mix design or parameters are found.
.7 Concrete hauling time: provide for review by [DCC Representative] [Consultant] [Departmental Representative]deviations exceeding maximum allowable time of [120]for concrete to be delivered to site of Work and discharged after batching.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED projects.
.8 Sustainable Design Submittals:
.1 LEED Canada-[CI Version 1.0] [NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
1.5 QUALITY ASSURANCE
.1 Provide to [Departmental Representative] [DCC Representative] [Consultant], [4]week[s]minimum prior to starting concrete work, valid and recognized certificate from plant delivering concrete.
SPEC NOTE: When selecting Alternative 1 - Performance Method of specifying concrete, use the following paragraph for verification of compliance of performance requirements.
.1 Quality Control Plan: provide written report to [Consultant] [Departmental Representative] [DCC Representative]verifying compliance that concrete in place meets performance requirements.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED projects.
.2 Sustainability Standards Certification:
.1 Construction Waste Management: provide copy of plan.
.2 Recycled Content:
.1 Provide listing of recycled content products used.
.2 When Supplementary Cementing Materials (SCMs) are used, provide evidence to certify [reduction in cement from Base Mix to Actual SCMs Mix, as percentage].
1.6 DELIVERY, STORAGE AND HANDLING
.1 Delivery and Acceptance Requirements:
SPEC NOTE: The workability of concrete depends on admixtures, dosage and ambient temperatures, concrete temperature, etc. The delivery time can be extended/ reduced by admixtures such as reducers and accelerants. Set retarders may be used to extend the discharge time as permitted by the Owner.
.1 Concrete hauling time: deliver to site of Work and discharged within [120]minutes maximum after batching.
.1 Do not modify maximum time limit without receipt of prior written agreement from [Consultant] [DCC Representative] [Departmental Representative]and concrete producer as described in CSA A23.1/A23.2.
.2 Deviations to be submitted for review by the [Consultant] [Departmental Representative] [DCC Representative].
SPEC NOTE: Specify the delivery rate according to the project size.
.2 Concrete delivery: ensure continuous concrete delivery from plant meets CSA A23.1/A23.2.
.3 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [packaging materials] [pallets,] [crates,] [padding,]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 DESIGN CRITERIA
SPEC NOTE: CSA A23.1/A23.2, gives two Alternatives for specifying concrete. Alternative 1 - is a performance based specification where the concrete producer assumes responsibility for concrete mix proportioning and performance of the concrete as delivered, and the contractor assumes responsibility for the concrete in place. Alternative 2 - is a prescriptive based specification where the Departmental Representative/DCC Representative assumes responsibility for concrete mix proportioning and performance of the concrete.
SPEC NOTE: Select one of the following two Alternatives.
.1 [Alternative 1 - Performance] [Alternative 2 - Prescription]: to [CSA A23.1/A23.2], and as described in MIXES of PART 2 - PRODUCTS.
2.2 PERFORMANCE CRITERIA
SPEC NOTE: When selecting Alternative 1 - Performance Method, use the following article and paragraph.
.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established by [Departmental Representative] [Consultant] [DCC Representative]and provide verification of compliance as described in PART 1 - QUALITY ASSURANCE.
SPEC NOTE: The benefits of fly ash is to increase durability, decrease permeability, improve sulphate resistance, improve workability and allow a lower water content in the concrete mix.
SPEC NOTE: The inclusion of fly ash may affect curing time of concrete, as fly ash will lower the heat of hydration prolonging the curing time. Fly ash concrete gains strength slower than plain cement concrete.
SPEC NOTE: When a concrete surface must resist bacteria and fungi for hygienic or aesthetic reasons, consider using adapted products.
SPEC NOTE: For Federal Government projects, the use of Supplementary Cementing Materials (SCMs) such as fly ash, ground granulated blast-furnace slag (GGBFS), silica fume or natural pozzolans, should be considered as partial replacement of cement in concrete, in order to reduce greenhouse gas emissions (GHG), unless it is not technically or economically feasible. The use of recyclable industrial by-products such as SCMs, results in sustainable "green" concrete and offers additional benefits including an increase in the conservation of raw materials, energy, resource recovery, and a reduction in the quantities of waste requiring disposal. Refer to CSA A3001 - Cementitious Materials for Use in Concrete.
2.3 MATERIALS
SPEC NOTE: Inclusion of SCMs may affect the workability and curing time of concrete. Delete reference to fly ash when Alternative 1 is being used.
.1 Cement: to CSA A3001, Type [HS] [GU].
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21-  LEED Requirements is used for LEED Projects. Use the following paragraph to specify recycled content materials required for LEED Materials and Resources Credit MRc4.1 or MRc4.2, where recycled content of the total building materials must equal (7.5%) (10%) (Post-Consumer + ½ Pre-Consumer) or, (15%) (20%) (Post-Consumer + ½ Pre-Consumer) respectively.
.1 Recycled content: [_____].[01 35 21- LEED Requirements]
.2 [Reduction in cement from Base Mix to Actual Supplementary Cementing Materials (SCMs) Mix, as percentage].
SPEC NOTE: Use of supplementary cementing materials can affect properties of plastic and hardened concrete and hence their use must be evaluated before use.
.2 [Blended]hydraulic cement: Type [HSb] [GUb]to [CSA A3001].
SPEC NOTE: For full types of supplementary cementing materials refer to CSA A23.1/A23.2: N - Natural pozzolan, F - Fly ash (low calcium content), CI - Intermediate calcium content, CH - High calcium content, S - Ground granulated blast-furnace slag, and SF - Silica fume.
.3 Supplementary cementing materials: with minimum [20]% [N] [GGBFS] [Type  [CH] [CI] [F] fly ash replacement], by mass of total cementitious materials to CSA A3001.
.4 Water: to [CSA A23.1/A23.2].
.5 Reinforcing bars: to CAN/CSA-G30.18, Grade [400].
.6 Welded steel wire fabric: to [ASTM A185].
.7 Premoulded joint filler:
.1 Bituminous impregnated fibreboard: to [ASTM D1751].
.8 Joint sealer/filler: [grey]to CAN/CGSB-19.24, Type 1, Class B.
.9 Sealer: [proprietary poly-siloxane resin blend] [boiled linseed oil  [to ASTM D260] , mixed with mineral spirits 1:1].
.10 Other concrete materials: to CSA A23.1/A23.2.
2.4 MIXES
SPEC NOTE: Choose one of the following two paragraphs for specifying concrete, either Alternative 1 - Performance or Alternative 2 - Prescriptive. Repeat paragraphs for each different mix required and edit to suit. If more than one mix is used in project, carefully identify them and co-ordinate specifications with drawings. When selecting Alternative 2 - Prescriptive Method, delete the following paragraph.
SPEC NOTE: When selecting Alternative 1 - Performance Method, specify performance criteria as indicated in CSA A23.1/A23.2.
.1 Alternative 1 - Performance Method for specifying concrete: to meet [DCC Representative] [Consultant] [Departmental Representative]performance criteria to CSA A23.1/A23.2.
.1 Ensure concrete supplier meets performance criteria as established below and provide verification of compliance as described in PART 3 - VERIFICATION.
.2 Provide concrete mix to meet following plastic state requirements:
.1 Uniformity: [_____]
.2 Workability: free of [segregation] [loss of mortar] [colour variations] [surface blemishes].
.3 Finishability: [_____]
.4 Set time: [_____]
.3 Provide concrete mix to meet following hard state requirements:
.1 Durability and class of exposure: [C-4] [A-1] [F-2] [A-3] [F-1] [C-2] [A-2] [A-4] [C-1] [C-XL] [C-3] [N].
.2 Compressive strength at [28] [90] [120] [56]age: [50] [70] [35]MPa minimum.
.3 Intended application: [_____]
.4 Aggregate size [_____]
.5 Volume stability: acceptable volume change range [_____]
.6 Pre-qualification: [_____]
SPEC NOTE: In the following paragraph include other special requirements in colour, finish or appearance.
.7 Other Special requirements: [_____]
.4 Concrete supplier's certification.
.5 Provide quality management plan to ensure verification of concrete quality to specified performance.
.6 Other performance requirements: [_____]
SPEC NOTE: When selecting Alternative 2 - Prescriptive Method, specify the concrete mix proportioning and ensure submittals of materials to be used have been included for testing. Specify the proportions of the components of the concrete, the air content and the slump value as indicated in CSA A23.1/A23.2.
.2 Alternative 2 - Prescriptive Method for specifying concrete: owner's concrete mix in accordance with CSA A23.1.
.1 Ensure materials used in concrete mix have been submitted for testing and meet requirements of CSA A23.1.
.2 [DCC Representative] [Departmental Representative] [Consultant]to proportion concrete mix for [HVSCM] [normal]including:
.1 Class of exposure: [C-3] [F-1] [C-2] [A-4] [A-2] [C-1] [F-2] [N] [C-4] [A-3] [C-XL] [A-1].
.2 Intended application: [_____]
.3 Aggregate: [high-density] [normal-density] [structural low-density], maximum size [FA1] [FA] [FA2][_____]
.4 Admixture: [air-entraining] [SRA] [VMA] [lithium-bases] [chemical to ASTM C 494/C 494M] [corrosion-inhibiting]kg/m3of concrete.
SPEC NOTE: Use the following paragraph when SCMs are used as partial replacement of cement. Select and proportion by mass required.
.5 Supplementary cementing materials: with minimum [20]% [N] [GGBFS] [Type  [CI] [F] [CH] fly ash replacement], by kg/m3of total cementitious material.
.6 Water: [_____]
.7 Air content category: [1] [2].
.8 Slump: at time and point of discharge [_____][_____]
SPEC NOTE: In the following paragraph include other special requirements in colour, finish or appearance.
.9 Other special requirements: [_____]
Part 3 Execution
3.1 PREPARATION
.1 Provide [DCC Representative] [Departmental Representative] [Consultant] [24]hours notice before each concrete pour.
.2 Place concrete reinforcing in accordance with Section [03 20 00- Concrete Reinforcing].
.3 During concreting operations:
.1 Development of cold joints not allowed.
.2 Ensure concrete delivery and handling facilitates placing with minimum of rehandling, and without damage to existing structure or Work.
.4 Protect previous Work from staining.
.5 Clean and remove stains prior to application of concrete finishes.
3.2 INSTALLATION/APPLICATION
.1 Do cast-in-place concrete work in accordance with CSA A23.1/A23.2.
.2 Sleeves and inserts:
.1 Cast in sleeves, ties, slots, anchors, reinforcement, frames, conduit, bolts, waterstops, joint fillers and other inserts required to be built-in.
.2 Sleeves and openings greater than 100 mm x 100 mm not indicated, must be reviewed by [DCC Representative] [Consultant] [Departmental Representative].
3.3 FINISHES
SPEC NOTE: Finish requirements for concrete surfaces should be verified with the Owner.
.1 Formed surfaces exposed to view: [sack rubbed finish]in accordance with CSA A23.1/A23.2.
.2 Interior floor slabs [to be left exposed] [to receive  [sheet vinyl] [other covering] [epoxy] [carpet]]requiring smooth surface: initial finishing operations followed by final finishing comprising mechanical floating and steel trowelling as specified in CSA A23.1/A23.2 to produce hard, smooth, dense trowelled surface free from blemishes.
.3 Floor slabs to receive mortar bed for [ceramic] [quarry tile]: screed to correct grade to provide broomed texture.
.4 Equipment pads: provide smooth trowelled surface.
.5 Pavements, walks, curbs and exposed site concrete:
.1 Screed to plane surfaces and use [wood] [aluminum] [magnesium]floats.
.2 Provide round edges and joint spacings using standard tools.
.3 Trowel smooth to provide lightly brushed non-slip finish.
3.4 CONTROL JOINTS
.1 [Cut] [Form]control joints in slabs on grade at locations indicated, to CSA A23.1/A23.2 and install specified joint sealer/filler.
3.5 EXPANSION AND ISOLATION JOINTS
.1 Install premoulded joint filler in expansion and isolation joints full depth of slab flush with finished surface to CSA A23.1/A23.2.
3.6 CURING
.1 Use curing compounds compatible with applied finish on concrete surfaces free of bonding agents and to CSA A23.1/A23.2.
3.7 SEALING APPLICATION
.1 After curing is complete, [apply two even coats of linseed oil mixture to clean dry surfaces, each at 8 m2/L. Allow first coat to dry before applying second coat] [apply poly-siloxane resin blend sealer at 4 m2/L].
3.8 SITE TOLERANCES
.1 Concrete floor slab finishing tolerance to CSA A23.1/A23.2.
3.9 FIELD QUALITY CONTROL
.1 Concrete testing: to CSA A23.1/A23.2 by testing laboratory designated and paid for by [Consultant] [DCC Representative] [Departmental Representative]. [Accelerated test methods will apply].
3.10 CLEANING
.1 Clean in accordance with Section [01 74 11- Cleaning].
.2 Use trigger operated spray nozzles for water hoses.
.3 Designate cleaning area for tools to limit water use and runoff.
.4 Cleaning of concrete equipment to be done in accordance with Section [01 35 43Environmental Procedures].
.5 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED Projects. Use the following paragraph to ensure Construction Waste Management Plan is specified and include in ACTION AND INFORMATIONAL SUBMITTALS.
.1 Materials and Resources Credit [MRc2.1 Construction Waste Management: Divert 50% From Landfill] [and MRc2.2 Construction Waste Management: Divert 75% From Landfill]: prepare Construction Waste Management plan in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
SPEC NOTE: Prior to concrete pours, designate locations or uses for excess concrete.
.2 Use excess concrete for: [additional paving], [post footing anchorage], [swale rip-rap reinforcing], [mud slab], [flowable fill], [footing bottom], [retaining wall footing ballast], [storm structure covers], [underground utility pipe kickers], [storm pipe flared end section], [toe wash protection], [shoulder and toe outfall restraints for temporary erosion pipes].
.3 Divert unused concrete materials from landfill to local [facility] [quarry]after receipt of written approval from [DCC Representative] [Consultant] [Departmental Representative].
.4 Provide appropriate area on job site where concrete trucks and be safely washed.
.5 Divert admixtures and additive materials from landfill to approved official hazardous material collections site after receipt of written approval from [Consultant] [DCC Representative] [Departmental Representative].
.6 Do not dispose of unused admixtures and additive materials into sewer systems, into lakes, streams, onto ground or in other location where it will pose health or environmental hazard.
END OF SECTION

