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	PART 1 - GENERAL


	

	1.1  SECTION INCLUDES
  



	.1 
Outline requirements for materials and installation for both load bearing and non-load bearing, plant-precast structural and architectural concrete. 



	1.2  REFERENCES
  



	.1
National Research Council Canada

.1
National Building Code of Canada 2010 (NBCC).

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

.1 
ASTM A 185/A 185M-07, Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete. 

.2 
ASTM A 775/A 775M-07, Standard Specification for Epoxy-Coated Reinforcing Steel Bars. 

.3 
ASTM C 260-06, Standard Specification for Air-Entraining Admixtures for Concrete. 

.4 
ASTM D 412-06a, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers - Tension. 

.5 
ASTM D 2240-08, Standard Test Method for Rubber Property - Durometer Hardness. 

.6 
ASTM A123/A 123M-09, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 

.7 
ASTM A153/A 153M-09, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 

.8 
ASTM A 82/A 82M-07, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 

.9 
ASTM A 416/A 416M-06, Standard Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete. 

.10 
ASTM A 421/A 421M-05, Standard Specification for Uncoated Stress-Relieved Steel Wire for Prestressed Concrete. 

.11 
ASTM A 496/A 496M-07, Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement. 

.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) 

.1 
CSA A23.1-09/A23.2-09, 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 A23.4-09, Precast Concrete Materials and Construction. 

.4 
CAN/CSA-A3000-08, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005). 

.5 
CSA G30.18-09, Billet-Steel Bars for Concrete Reinforcement. 

.6 
CAN/CSA-G40.20-04/G40.21-04, General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel. 

.7 
CSA W47.1-09, Certification of Companies for Fusion Welding for Steel. 

.8 
CSA W48-06, Filler Metals and Allied Materials for Metal Arc Welding (Developed in co-operation with the Canadian Welding Bureau). 

.9 
CSA W59-03, Welded Steel Construction (Metal Arc Welding) 

.10 
CSA W186-7 M1990 (R2007), Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.11 
CSA A283-06, Qualification Code for Concrete Testing Laboratories. 

.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. 



	1.3  DESIGN 
REQUIREMENTS
  



	.1 
Structures to be designed to the National Building Code of Canada 2005, Part 4, Post-Disaster Importance Category.

.2 
Design precast elements to CSA A23.3 and CSA A23.4. 

.3 
Design precast elements to carry loads specified by Consultant in accordance with NBCC. 

.4 
Design connections/attachments of precast elements to load/forces specified by Consultant. 

.5 
Design for quality and durability to meet criteria of Section 01 47 13, LEED Requirements. 

.6 
Submit calculations and design drawings for typical precast elements and connections to Consultant for approval prior to manufacture. 



	1.4  PERFORMANCE 
REQUIREMENTS
  



	.1 
Tolerance of precast elements to CSA A23.4. 



	1.5  SUBMITTALS
  



	.1 
Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 
Submit shop drawings in accordance with CSA A23.3 and CSA A23.4 including, but not limited to, following: 

.1 
Design calculations for items designed by manufacturer. 

.2 
Details of pre-stressed and non-pre-stressed members, reinforcement and their connections. 

.3 
Camber. 

.4 
Finishing schedules. 

.5 
Methods of handling and erection. 

.6 
Openings, sleeves, inserts and related reinforcement. 

.3
Each drawing submitted shall bear stamp and signature of a qualified Professional Engineer registered in the Province of Manitoba. 



	1.6  QUALITY 
CONTROL
  



	.1 
Quality Control Plan: submit written report, as described in PART 3 - VERIFICATION, to Consultant verifying compliance that concrete provided meets performance requirements of concrete as established in PART 2 - PRODUCTS. Submit verified Control Plan to Contract Administrator at least four (4) days prior to pre-installation meeting.

.2 
Submit Quality Control Plan as described in Section 03 30 01 – Cast-in-Place Concrete.

.1 
Convene pre-installation meeting two (2) weeks prior to beginning precast concrete works. 

.1 
Ensure key personnel, including plant supervisor, Consultant, personnel for finishing and forming, concrete producer, and testing laboratory representative, attend. 

.2 
Verify project requirements. 

.3
Notify the Contract Administrator at least four (4) days in advance of the scheduled time of the meeting; notification to include the meeting agenda. The Contract Administrator reserves the right to attend the meeting.



	1.7  QUALIFICATIONS
  



	.1 
Precast concrete elements to be fabricated and erected by manufacturing plant certified by Canadian Standards Association in appropriate categories according to CSA A23.4. 



	1.8  DELIVERY, 
STORAGE AND 
HANDLING
  



	.1 
Deliver, handle, and store precast/pre-stressed units according to manufacturer's instructions. 

.2 
Protect unit from contacting earth to prevent from staining. 



	1.9  WASTE MANAGEMENT 
AND DISPOSAL
  



	.1 
Separate waste materials for reuse, recycling and disposal in accordance with Section 01 74 19 - Construction Waste Management and Disposal. 



	1.10  WARRANTY
  



	.1 
For Work of this Section 03 41 01 – Precast Concrete, the 24 months warranty period prescribed in the RFP under General Conditions for construction is extended to 60 months. 



	PART 2 - PRODUCTS


	

	2.1  MATERIALS
  



	.1 
Products and workmanship to be selected for quality and durability to meet criteria of Section 01 47 13, LEED Requirements. 

.2 
Consultant to specify material requirements including, but not limited to, the following: 

.1 
Cementing material. 

.2 
Reinforcing steel. 

.3 
Prestressing steel wire. 

.4 
Welded steel wire fabric / welded deformed steel wire fabric. 

.5 
Forms. 

.6 
Hardware and miscellaneous materials. 

.7 
Anchors and supports. 

.8 
Welding materials, electrodes. 

.9 
Galvanizing. 

.10 
Steel primer. 

.11 
Epoxy coating. 

.12 
Air entrainment admixtures. 

.13 
Chemical admixtures. 

.14 
Post-tensioning ducts. 

.15 
Bearing pads. 

.16 
Shims. 

.17 
Zinc-rich primer. 

.18 
Surface retardent (water based, low VOC, solvent free). 

.19 
Weephole tubes. 

.20 
Insulation. 

.21 
Curing compound. 

.22 
Sealers (low VOC, water-based, washable, chemical resistant). 

.23 
Exposed aggregate.

3 
Use same brands and source of materials for entire project to ensure uniformity of colouration and other mix characteristics.



	2.2  MIXES
  



	1 
Proportion concrete in accordance with CSA A23.1/A23.2 Alternative 1 – Performance Method. 

.2 
The Consultant to provide criteria for concrete mix to meet following hard state requirements: 

.1 
Durability and class of exposure. 

.2 
Minimum compressive strength. 

.3 
Minimum cement content when specific concrete characteristics such as finish or architectural appearance are required. 

.4 
Volume stability due to shrinkage, creep, and freeze thaw cycles. 

.5 
Surface texture. 

.6 
Geometric requirements. 

.3 
The Consultant to provide criteria for concrete mix to meet following plastic state requirements:

.1 
Uniformity. 

.2 
Placeability. 

.3 
Workability. 

.4 
Finishability. 

.5 
Set time. 

.4 
Submit mix design statement for review by the Consultant. Mix design statement shall contain as a minimum:

.1 
Nominal size of coarse aggregate

.2 
Water cement ratio. 

.3 
Chemical admixtures. 

.4 
Air-dry density. 

.5 
Slump at time and point of discharge. 

.5 
Cement grout to CSA A23.1/A23.2: 

.1 
Cement grout with minimum compressive strength as specified by the Consultant. 

.6 
Mix design statements to be stamped and signed by -qualified Professional Engineer licensed in the Province of Manitoba. 



	2.3  FABRICATION
  



	.1 
Manufacture units in accordance with CSA A23.4. 

.2 
The Consultant to provide fabrication criteria for precast concrete including, but not limited to, following requirements: 

.1 
Marking of units. 

.2 
Handling hardware. 

.3 
Closure of hollowcore cell ends. 

.4 
Tendons, anchorages, and post tensioning ducts. 

.5
Primer for steel embedments. 

.6 
Galvanizing of steel embedments. 



	
	

	2.4  FINISHES
  



	.1 
Structural units: finish units to grade specified by the Consultant and to CSA A23.4. 

.2 
Architectural units: finish and colour of precast units to match sample. 



	2.5  SOURCE QUALITY 
CONTROL
  



	.1 
Provide Consultant with certified copies of quality control tests related to this project as specified in CSA A23.4. 

.2 
Inspect pre-stressed concrete tendons in accordance with CSAG279. 

.3 
Provide records from in-house quality control program based upon plant certification requirements to Consultant for inspection and review. 

.4 
Upon request, provide Consultant with certified copy of mill test report of reinforcing steel supplied, showing physical and chemical analysis. 

.5 
Precast plants to keep complete records of supply source of concrete material, steel reinforcement, pre-stressing steel and provide to Consultant for review upon request. 



	PART 3 - EXECUTION


	

	3.1  ERECTION
  



	.1 
Perform precast concrete work in accordance with CSA A23.4 and CSA A23.3.

.2 
The Consultant to provide erection criteria for precast concrete including, but not limited to, the following requirements: 

.1 
Allowable tolerances. 

.2 
Welding steel elements. 

.3 
Welding reinforcement. 

.4 
Elevations and alignment between units. 

.5 
Bearing plates and pads. 

.6 
Grouting for bearing. 

.7 
Fastening units in place. 

.8 
Bolted connections. 

.9 
Welded connections. 

.10 
Sliding joints. 

.11 
Closure elements. 

.12 
Grouting for alignment of surfaces. 

.13 
Cleaning and touch-up. 



	3.2  VERIFICATION
  



	.1 
Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established in Part 2 - Products, by the Consultant and provide verification of compliance as described in PART 1 - QUALITY CONTROL. 



	3.3  FIELD QUALITY 
CONTROL
  



	.1 
Site tests: conduct concrete testing in accordance with the Quality Control Plan and submit report as described in PART 1 - SUBMITTALS. 

.2 
Inspection and testing of concrete and concrete materials shall be carried out by testing laboratory retained by Design Build Team for review in accordance with CSA A23.1/A23.2. 

.1 
Ensure testing laboratory is certified in accordance with CSA A283. 

.3 
Design Build Team shall pay for all costs of all concrete tests for testing laboratory services including re-testing and testing resulting from defective concrete. 

.4 
Non-destructive methods for testing concrete when required shall be performed in accordance with CSA A23.1/A23.2. 

.5 
Contract Administrator reserves the right to conduct additional concrete testing for quality assurance. Provide unencumbered access to all portions of the Work and cooperate with appointed testing agency. Such testing will not augment or replace Design Build Team quality control nor relieve Design Build Team of their contractual responsibility.



	3.4  CLEANING
  



	.1 
Obtain approval of cleaning methods from Consultant before cleaning soiled precast concrete surfaces. 





