National Master Specification
Section 03 41 00
October 2016
PRECAST STRUCTURAL CONCRETE
Publisher:  Spex.ca
Page 1

Approved: 2007-12-31
SPEC NOTE DESCRIPTION: This Section specifies products of standard or special shapes that are reinforced using steel reinforcement, prestressed by pre-tensioning and/or post-tensioning, and through application become an integral structural part of the project. These products are normally produced using grey cement and usually have no special architectural finish.
SPEC NOTE: For Federal projects, architectural precast concrete design should follow the recommendations of the Canadian Precast/Prestressed Concrete Institute (CPCI) - CPCI Design Manual - Third Edition, according to the PSPC's Federal Office Building Standards.
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 MEASUREMENT PROCEDURES
SPEC NOTE: Delete the following paragraph if fixed price contract.
.1 Measure precast elements in units supplied, delivered, stored and erected.
.2 Precast elements measured as individual units, will include cost, supply, delivery, storage and erection of [and field grouting of grout keys between precast members] [anchor bolts] [bearing assemblies] [transverse connections] [removal and patching of erection devices].
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following standards for the specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A185/A185M-[05a], Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.
.2 ASTM A775/A775M-[04a], Standard Specification for Epoxy-Coated Reinforcing Steel Bars.
.3 ASTM C260-[01], Standard Specification for Air-Entraining Admixtures for Concrete.
.4 ASTM D412-[98a(2002)e1], Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers - Tension.
.5 ASTM D2240-[05], Standard Test Method for Rubber Property - Durometer Hardness.
.2 Canadian Construction Documents Committee (CCDC)
.1 CCDC 2-[1994], Stipulated Price Contract.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.40-[97], Anticorrosive Structural Steel Alkyd Primer.
.2 CAN/CGSB-1.181-[99], Ready Mixed Organic Zinc-Rich Coating.
.4 Canadian Standards Association (CSA International)
SPEC NOTE: CSA G30.5, Welded Steel Wire Fabric for Concrete Reinforcement has been withdrawn with no replacement. Specification writer may wish to consider ASTM A185.
.1 CSA-A23.1/A23.2-[2004], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
.2 CSA-A23.3-[04], Design of Concrete Structures.
.3 CSA-A23.4-[05], Precast Concrete - Materials and Construction.
.4 CAN/CSA-A3000-[03], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.1 CSA-A3001-[03], Cementitious Materials for Use in Concrete.
.5 CAN/CSA-G30.18-[M92(R2002)], Billet-Steel Bars for Concrete Reinforcement.
.6 CAN/CSA-G40.20/G40.21-[2004], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
.7 CAN/CSA-G164-[M92(R2003)], Hot Dip Galvanizing of Irregularly Shaped Articles.
.8 CAN/CSA-S6-[2005], Canadian Highway Bridge Design Code.
.9 CSA-W47.1-[03], Certification of Companies for Fusion Welding for Steel.
.10 CAN/CSA W48-[01(R2006)], Filler Metals and Allied Materials for Metal Arc Welding (Developed in co-operation with the Canadian Welding Bureau).
.11 CSA-W59-[03], Welded Steel Construction (Metal Arc Welding) (Metric version).
.12 CSA-W186-[M1990(R2002)], Welding of Reinforcing Bars in Reinforced Concrete Construction.
.5 The Master Painters Institute (MPI) - Architectural Painting Specification Manual (ASM) - [February 2004]
.1 MPI # 18, Organic Zinc Rich Primer.
.2 MPI # 23, Oil Alkyd Primer.
.6 Underwriters' Laboratories of Canada (ULC)
.1 CAN/ULC-S701-[05], Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.
SPEC NOTE: Use CSA-A23.3 for building structures. List choice of manufacturer's responsibilities from CSA-A23.4 Appendix A.
1.4 DESIGN REQUIREMENTS
SPEC NOTE: Delete the following paragraph if units fully designed and detailed.
.1 Design precast elements to [CSA-A23.3] [CSA-A23.4]to carry handling stresses.
.2 Design precast elements to carry loads [as indicated] [specified by  [DCC Representative] [Consultant] [Departmental Representative]]in accordance with [applicable codes].
SPEC NOTE: Delete the following paragraph if not applicable to project.
.3 Carry out vibration analysis [and test]if and as required by [DCC Representative] [Departmental Representative] [Consultant].
SPEC NOTE: Delete the following paragraph if connections already designed and detailed.
.4 Design connections/attachments of precast elements to load/forces specified by [DCC Representative] [Consultant] [Departmental Representative].
.5 Provide detailed calculations and design drawings for typical precast elements and connections as described in PART 1 - SUBMITTALS.
1.5 PERFORMANCE REQUIREMENTS
SPEC NOTE: Use the following paragraph to specify tolerances given in CSA-A23.4 only.
.1 Tolerance of precast elements to CSA-A23.4.
SPEC NOTE: Use the following four paragraphs to specify tolerances if  CSA-A23.4 is not used.
.2 Length of precast elements not to vary from design length by more than plus or minus [_____]
.3 Cross sectional dimensions of precast elements not to vary from design dimensions by more than plus or minus [_____]
.4 Deviations from straight lines not to exceed [_____][_____]
.5 Precast elements not to vary by more than plus or minus [_____]
1.6 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section [01 47 15- Sustainable Requirements: Construction]and Section [02 81 01- Hazardous Materials].
SPEC NOTE: Include specific requirements of this section for submittals.
.3 Co-ordinate submittal requirements and provide submittals required by Section [01 47 15- Sustainable Requirements: Construction].
.4 Submit shop drawings in accordance with [CSA-A23.3] [CSA-A23.4]and include following items:
.1 Design calculations for items designed by manufacturer.
.2 Details of prestressed and non-prestressed members, reinforcement and their connections.
.3 Camber.
.4 Finishing schedules.
.5 Methods of handling and erection.
.6 Openings, sleeves, inserts and related reinforcement.
.5 Submit [_____]weeks prior to manufacture.[Consultant] [DCC Representative] [Departmental Representative]
SPEC NOTE: Delete the following paragraph if design is not responsibility of precast manufacturer.
.6 Shop Drawings: submit  drawings stamped and signed by qualified professional engineer registered or licensed in [Territory] [Province], Canada.
.7 Submit samples in accordance with Section [01 33 00- Submittal Procedures]and provide sample and sample number of each finish to be used on project to [Departmental Representative] [Consultant] [DCC Representative].
1.7 QUALITY ASSURANCE
.1 Quality Control Plan: submit written report, as described in PART 3 - VERIFICATION, to [Consultant] [Departmental Representative] [DCC Representative]verifying compliance that concrete provided meets performance requirements of concrete as established in PART 2 - PRODUCTS.
1.8 QUALIFICATIONS
.1 Fabricate and erect precast concrete elements by manufacturing plant certified in appropriate category[ies]according to CSA-A23.4
.2 Precast concrete manufacturer to be certified in accordance with CSA's certification procedures for precast concrete plants prior to submitting [tender] [bid]and to specifically verify as part of tender that plant is currently certified in appropriate category[ies], [Prestressed] [Architectural] [Hollow-Core] [Structural] [Concrete Ties] [Concrete Poles] [Stairs and Landings] [Pull Boxes] [Balcony Slabs].
.3 Only precast elements fabricated in such certified plants to be acceptable to [Consultant] [Departmental Representative] [DCC Representative]and plant certification to be maintained for duration of fabrication, erection until warranty expires.
.4 Welding companies certified to CSA-W47.1.
1.9 DELIVERY, STORAGE AND HANDLING
SPEC NOTE: Expand the following paragraph to include specific project requirements.
.1 Store and manage hazardous materials in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.2 Deliver, handle and store precast/prestressed units according to manufacturer's instructions.
.3 Protect unit corners from contacting earth to prevent from staining.
.4 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
1.10 WARRANTY
SPEC NOTE: Use the following paragraph only for Private Sector projects when the visual appearance of elements is a factor. Verify the extension of warranty period beyond 1 year with the Owner and Contractor.
.1 Contractor warrants that precast element will not spall or show visible evidence of corrosion of embedded steel and cracking, except for normal hairline shrinkage cracks, in accordance with General Conditions (GC) - [CCDC GC 12.3], but for [5] [2]years.
SPEC NOTE: Use the following paragraph only for federal government projects when the visual appearance elements area is a factor. Verify the extension of the warranty period beyond 1 year with the Owner and Contractor.
.2 Contractor warrants that precast elements will not spall or show visible evidence of cracking, except for normal hairline shrinkage cracks, in accordance with subsection [GC32.1]of General Conditions "C", but for 12 months warranty period, which is extended to [24] [60]months.
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE: Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic sealants, fillers, compounds, adhesives, sealers and finishes necessary to comply with the requirements of the project.
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to verification of this project for attaining environmental performance goals.
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
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 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: 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 CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
SPEC NOTE: 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: Due to the alkaline or hygroscopic effects of freshly mixed concrete to the skin, care should be taken to avoid skin irritation or chemical burns that can occur through prolonged contact between such concrete and skin surfaces, eyes, and clothing.
SPEC NOTE: When a concrete surface must resist bacteria, and fungi for hygienic or aesthetic reasons, consider using antimicrobial polypropylene fibre as secondary reinforcement. It will last the life of the concrete, is stable and durable and will not create any harmful byproducts or contaminate waste water systems or downstream environments.
SPEC NOTE: High performance concrete will also resist the growth of bacteria and viruses because it typically has very low permeability to air, water, and chloride ions. Its impermeable surface also makes the concrete resistant to attack by acid wastes.
2.2 MATERIALS
SPEC NOTE: Specify type and grade of reinforcement by CSA Standards if detailed on drawings. Also, specify lightweight aggregates if specifically required.
.1 Cement to CAN/CSA-A3001, Type [GU].
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 [GU] [GUb]to [CAN/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]% [GGBFS] [N] [Type  [CI] [F] [CH] fly ash replacement], by mass of total cementitious materials to CAN/CSA A3001.
.4 Water: to [CSA-A23.1/A23.2].
.5 Reinforcing steel: to CAN/CSA-G30.18, [epoxy coated].
.6 Prestressing steel tendons and bars: to [CAN/CSA-S6].
.7 Welded wire fabric: to [ASTM A185/A185M].
.8 Hardware and miscellaneous materials: to CSA-A23.1/A23.2.
.9 Forms: to CSA-A23.4.
SPEC NOTE: Type 300 W is weldable structural grade steel having a yield strength of 300 MPa. Refer to CAN/CSA-G40.21 for other grades and yield strengths available.
.10 Anchors and supports: to CAN/CSA-G40.21 Type [300 W] [[epoxy coated] [galvanized] [primed] after fabrication].
.11 Welding materials: to [CSA W48].
.12 Welding electrodes: to [CSA W48]certified by Canadian Welding Bureau.
SPEC NOTE: Delete the following paragraph if galvanized embedded steel not used. If size of job warrants, specify embrittlement tests to CAN/CSA-G164.
.13 Galvanizing: hot dipped galvanizing with minimum zinc coating of [610]g/m2to CAN/CSA-G164.
.14 Epoxy coating: to ASTM A775/A775M.
SPEC NOTE: Solvent borne paints contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of paints with reduced levels of VOCs will reduce these emissions thereby helping to reduce source emissions and  possible adverse health effects. The Environmental Choice guideline ECP-76 provides acceptable standards for products that provide reduced environmental impacts.
.15 Steel primer: to [CAN/CGSB-1.40] [MPI #23].
SPEC NOTE: Delete the following paragraph if galvanized embedded steel not used. If size of job warrants, specify embrittlement tests to CAN/CSA-G164.
.16 Zinc-rich primer: to [CAN/CGSB-1.181] [MPI #18].
.17 Post-tensioning ducts: to CSA-A23.1/A23.2.
SPEC NOTE: Select one only of the following two paragraphs as required.
.18 Bearing pads: smooth, [_____].[steel] [high impact plastic]
.19 Bearing pads: neoprene, [_____][_____]
.20 Air entrainment admixtures: to [ASTM C260].
.21 Chemical admixtures: to [_____]
.22 Shims: [plastic].
.23 Weephole tubes: purpose made [plastic] [galvanized steel].
.24 Insulation: [expanded] [extruded]polystyrene to CAN/ULC-S701, Type [_____]
2.3 MIXES
.1 Concrete:
.1 Alternative 1 - Performance Method for specifying concrete: to meet [Consultant] [DCC Representative] [Departmental Representative]performance criteria in accordance with CAN/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 Placeability: [_____]
.3 Workability: free of [segregation] [surface blemishes] [colour variations] [loss of mortar].
.4 Finishability: [_____]
.5 Set time: [_____]
.3 Provide concrete mix to meet following hard state requirements:
.1 Durability and class of exposure: [C-XL] [C-1].
.2 Minimum compressive strength at [120] [90] [28] [56]age: [70] [35] [50]MPa.
.3 Intended application: [_____]
.4 Volume stability: acceptable volume change range [_____]
.5 Surface texture: [non-skid finish] [steel trowel finish].
.6 Geometrical requirements: [ [_____] % slope for drainage].
.7 Pre-Qualification: [_____]
SPEC NOTE: In the following paragraph include other special requirements in colour, finish or appearance.
.8 Other special requirements: [_____]
.4 Provide quality management plan to ensure verification of concrete quality to specified performance.
.5 Concrete supplier's certification.
.6 Other performance requirements: [_____]
.2 Grout:
.1 Cement grout: [_____]parts sand, sufficient water for placement and hydration.[type [_____] Portland cement]
.2 Minimum compressive strength: [_____]
.3 Shrinkage compensating grout: to Section [03 30 00- Cast-in-Place Concrete].
2.4 MANUFACTURED UNITS
.1 Manufacture units in accordance with CSA-A23.4.
.2 Mark each precast unit to correspond to identification mark on shop drawings for location with date cast on part of unit not be exposed.
.3 Provide hardware suitable for handling elements.
.4 Provide [cardboard] [ [_____] mm thick insulation]at each cell end of floor units of hollow core design.
.5 Design tendons and anchorages and install post tensioning ducts in accordance with [CSA-A23.3] [CAN/CSA-S6].
SPEC NOTE: Use one only of the two following paragraphs.
.6 Shop prime [anchors] [steel inserts]after fabrication and touch up primer on anchors after welding. Do not apply primer to embedded portion of anchor or inserts.
.7 Galvanize [steel embedments] [anchors]after fabrication and touch up with zinc-rich primer after welding.
2.5 FINISHES
SPEC NOTE: If special architectural finish is required, import the appropriate paragraph from Section 03 45 00- Precast Architectural Concrete. Identify surfaces requiring these specific finishes.
.1 Finish units to [commercial grade] [finish grade A] [finish grade B] [standard grade]to CSA-A23.4.
2.6 SOURCE QUALITY CONTROL
.1 Provide [Consultant] [DCC Representative] [Departmental Representative]with certified copies of quality control tests related to this project as specified in [CSA-G279] [CSA-A23.4].
SPEC NOTE: Delete the following paragraph if outside inspection is not required.
.2 Inspect prestressed concrete tendons in accordance with CSA-G279.
.3 Provide records from in-house quality control programme based upon plant certification requirements to [DCC Representative] [Departmental Representative] [Consultant]for inspection and review.
.4 [Upon request,]provide [Consultant] [Departmental Representative] [DCC Representative]with certified copy of mill test report of reinforcing steel supplied, showing physical and chemical analysis.
.5 Precast plants should keep complete records of supply source of concrete material, steel reinforcement, prestressing steel and provide to [Departmental Representative] [DCC Representative] [Consultant]for review upon request.
Part 3 Execution
3.1 ERECTION
.1 Do precast concrete work in accordance with [CSA-A23.3] [CAN/CSA-S6] [CSA-A23.4].
.2 Do welding in accordance with CSA-W59, for welding to steel structures and CSA-W186, for welding of reinforcement.
SPEC NOTE: Select one only of the two following paragraphs.
.3 Erect precast elements within allowable tolerances as [specified] [indicated].
.4 Non-cumulative erection tolerances in accordance with CSA-A23-4.
SPEC NOTE: Where bearing pads are required, specify locations if not clearly indicated on drawings.
.5 Set elevations and alignment between units to within allowable tolerances before connecting units.
SPEC NOTE: Check if required. Do not grout under elastomeric pads.
.6 Grout underside of unit bearing plates with shrinkage compensating grout.
.7 Fasten precast units in place as indicated on [approved] [reviewed]shop drawings.
.8 Secure with bolts using [lockwashers] [tack-weld nut to bolt].
.9 Uniformly tighten bolted connections with torque indicated.
.10 Do not weld or secure bearing plates at sliding joints.
.11 Install precast concrete closures between stems of flanged units where indicated.
.12 Use grout to align elevations of surfaces at joints. Slope grout not more than 1:12. Key in grout to [_____]
.13 Clean field welds with wire brush and touch-up [galvanized finish with zinc-rich primer] [shop primer with primer].
3.2 VERIFICATION
SPEC NOTE: Use the following paragraph for performance verification of concrete.
.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established in PART 2 - PRODUCTS, by [Consultant] [DCC Representative] [Departmental Representative]and provide verification of compliance as described in PART 1 - QUALITY ASSURANCE.
3.3 CLEANING
.1 Use cleaning methods as reviewed by [Departmental Representative] [DCC Representative] [Consultant]before cleaning soiled precast concrete surfaces.
END OF SECTION

