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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: Select measurement procedures paragraph applicable.
SPEC NOTE: Use the following paragraphs for unit price contract and edit to suit project.
.1 [pile connectors] [cap plates] [Shoes] [measure per unit] [considered as incidental to supply of piles].
SPEC NOTE: Select either Method 1 or Method 2 from the following paragraphs.
.2 Method 1:
.1 Measure supply of piles in metres delivered to site, in lengths approved by [Departmental Representative] [DCC Representative] [Consultant].
.2 Measure installation of piles in number of piles acceptably installed, including those for test purposes.
.3 Method 2:
.1 Measure supply and installation of piles in metres of pile acceptably incorporated into Work.
.4 Measure load tests when ordered, in accordance with Section [31 09 16.28- Pile Tests].
.5 Mobilization of equipment: paid as fixed price item.
SPEC NOTE: Use the following paragraphs for fixed price contract and edit to suit Project. For fixed price contract ensure that unit prices for additions and deletions are properly covered in Contract Documents.
.6 Actual number and lengths of piles installed established by [Consultant] [Departmental Representative] [DCC Representative]from driving records.
.7 Base adjustments in Contract price due to changes in number and lengths of piles on unit prices established in Contract.
.8 Unit of measurement for piles per metre measured from tip elevation to cut-off elevation at pile cap.
.9 Measure load tests when ordered, in accordance with Section [31 09 16.28- Pile Tests].
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs to suit project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A27/A27M-[2003], Standard Specification for Steel Castings, Carbon, for General Application.
.2 ASTM A36/A36M-[2004], Standard Specification for Carbon Structural Steel.
.3 ASTM A82/A82M-[05a], Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
.4 ASTM A416/A416M-[05], Standard Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete.
.5 ASTM A421/A421M-[05], Standard Specification for Uncoated Stress-Relieved Steel Wire for Prestressed Concrete.
.6 ASTM A496/A496M-[05], Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement.
.7 ASTM A572/A572M-[04], Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel.
.8 ASTM A615/A615M-[05a], Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
.9 ASTM A706/A706M-[05a], Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement.
.10 ASTM A775/A775M-[04a], Standard Specification for Epoxy-Coated Steel Reinforcing Bars.
.11 ASTM A996/A996M-[05a], Standard Specification for Rail-Steel and Axle-Steel Deformed Bars or Concrete Reinforcement.
.2 American Welding Society (AWS)
.1 AWS D1.4/D1.4M-[05], Structural Welding Code - Reinforcing Steel.
.3 Canadian Standards Association (CSA International)
.1 CSA-A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test for Concrete.
.2 CAN/CSA-A3000-[03(R2005)], Cementitious Materials Compendium (consists of A3001, A3002, A3003, A3004 and A3005).
.1 CSA-A3001-[03], Cementitious Materials for Use in Concrete.
.3 CAN/CSA-G30.18-[M92(R1998)], Billet-Steel Bars for Concrete Reinforcement.
.4 CAN/CSA-S6-[00(R2005)], Canadian Highway Bridge Design Code.
.4 Precast/Prestressed Concrete Institute (PCI)
.1 PCI MNL-116-[1999], Quality Control for Plants and Production of Structural Precast Concrete Products, 4th Edition.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product data: submit manufacturer's printed product literature, specifications and datasheet.
.3 Shop drawings: submit shop drawings, each to bear signature and stamp of qualified professional engineer registered or licensed in [Territory] [Province], Canada and include following items:
.1 Lifting point details and locations.
.2 Storage support point locations.
.3 Connector details [complete with calculations].
.4 Rock points.
.5 Concrete strength.
.6 Steel grades.
.7 Reinforcing details.
.8 Type and grade of steel.
.4 Show details of driving helmets, cap blocks, and pile cushions.
.1 Submit [2]weeks prior to [test]pile installation
.5 Quality assurance submittals:
.1 Test reports: submit certified test reports for piles from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
.2 Certificates: submit certificates signed by manufacturer certifying that each batch of piles delivered to site has strength of [_____]
.3 Instructions: submit manufacturer's installation instructions.
.4 Submit pile driving records as described in PART 3 - DRIVING RECORDS.
SPEC NOTE: When selecting Alternative 1 - Performance Method of specifying concrete, use the following paragraph for verification of compliance of performance requirements.
.5 Control Plan: submit written report, as described in PART 3 - VERIFICATION, to [Consultant] [Departmental Representative] [DCC Representative]verifying compliance that concrete in place meets performance requirements of concrete as established in PART 2 - PRODUCTS.
1.5 DELIVERY, STORAGE, AND HANDLING
.1 Deliver, store and handle in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
.3 Ensure handling and installation stresses are within safe limits.
.4 Avoid damage to piles during handling, placing pile in leads, and during pile driving operations.
.5 Support piles laterally during driving, but allow rotation in leads.
.6 Where pile or projecting reinforcement orientation is essential take precautionary measures to maintain orientation during driving.
.7 Support battered piles to prevent excessive bending stresses in pile.
.8 Square top of pile to longitudinal axis of pile.
.1 Maintain axial alignment of pile hammer with that of pile.
.9 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Divert unused or broken concrete materials from landfill to local [quarry] [facility]as approved by [Departmental Representative] [Consultant] [DCC Representative].
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE: SUSTAINABLE: Include in the following paragraph specific material and product requirements required by project or co-ordinate with appropriate NMS Section used in project.
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project or co-ordinate with appropriate NMS Section used in project.
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
2.2 MATERIALS
SPEC NOTE: Cement type and quantity of cement required in mix design is dependent upon the environment, soil conditions, need for corrosion protection, and location of piling
SPEC NOTE ENVIRONMENTAL: 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. 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 in addition to CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
SPEC NOTE ENVIRONMENTAL: Inclusion of SCMs may affect the workability and curing time of concrete. Fly ash, pozzolan, and slag cement may produce uneven discoloration of the concrete during the early stages of construction, depending upon the type of curing provided. Fly ash or pozzolan meeting the specified test results, which are more stringent than ASTM C618, should provide acceptable end results. Fly ash can be used as a replacement for up to 40 percent of the cement. Types F and C fly ash increase durability of concrete. Type F fly ash and slag are replacements for some sand and aggregates and also add to durability.
.1 Cementitious materials: in accordance with  Section [03 30 00- Cast-in-Place Concrete].
.2 Prestressing steel: [seven-wire stress relieved strand to ASTM A416/A416M] [stress relieved wire to  [____] [ASTM A421/A421M] [_____] ].
.1 Prestressing steel: free of grease, oil, wax, paint, soil, dirt, and loose rust.
.2 Do not use prestressing strands or wire having kinks, bends, or other defects.
SPEC NOTE: Insert grade of reinforcement. Specify ASTM A706/A706M reinforcing where welding or bending of reinforcement bars is important. In addition, ASTM A775 may be specified where extra reinforcement protection is required.
.3 Reinforcing steel: to [CSA A23.1/A23.2] [ASTM A615/A615M] [CAN/CSA-G30.18] [ASTM A706/A706M] [ASTM A996/A996M] [ASTM A775/A775M]and in accordance with Section [03 20 00- Concrete Reinforcing], weldable, [300]MPa yield.
.4 Weld reinforcing steel in accordance with [AWS D1.4/D1.4M].
.5 Ties: in accordance with [ASTM A615/A615M].
.6 Spirals: in accordance with [ASTM A82/A82M] [ASTM A496/A496M].
.7 Provide appropriate anchorages and end fittings.
.8 Provide cement grout piles using materials in accordance with [Section 03 33 00- Cast-in-Place Concrete].
.1 Admixtures: known to have no injurious effects on steel or concrete. [Do not use calcium chloride].
.9 H-pile extensions for composite concrete-steel piles: steel to [ASTM A572/A572M] [ASTM A36/A36M].
.10 Pile driving points: steel to [ASTM A36/A36M] [ASTM A27/A27M] [ASTM A572/A572M], [type] [details]indicated.
SPEC NOTE: Avoid splicing precast concrete piles whenever possible.
.11 Pile connections: capable of providing positive means to hold pieces together, maintaining alignment for full depth and transmitting full design load.
2.3 CONCRETE MIXES
SPEC NOTE: Repeat the following paragraph for each different mix required; if more than one mix used, identify concrete members associated with each particular mix - in the specification or on the drawings.
SPEC NOTE: With  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 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] [colour variations] [surface blemishes] [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-1] [C-XL].
.2 Minimum compressive strength at [90] [120] [56] [28]age: [70] [35] [50]MPa.
.3 Intended application: [_____]
.4 Volume stability: acceptable volume change range [_____]
.5 Surface texture: [steel trowel finish] [non-skid 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: [_____]
2.4 FORMWORK
.1 Formwork and dimensional tolerances: to [PCI MNL-116]and as specified.
.2 Forms: metal, braced and stiffened against deformation, accurately constructed, watertight, and supported on unyielding casting beds.
.3 Forms: design to permit movement of pile without damage during release of prestressing force.
.4 Precast dowel holes: [treated cardboard] [galvanized flexible metal conduit], [plywood].
2.5 FABRICATION
.1 Fabricate precast concrete piles as indicated.
.2 Fabricate piles to following finish tolerances:
.1 [Length: plus or minus  [3] mm/m of length].
.2 Cross section:
.1 Wall thickness of hollow sections: minus [5]to plus [10]mm.
.2 Solid sections: minus [5]to plus [10]mm.
.3 Deviation from straight line: not more than [3]mm/m of length, [10]mm in full length.
.4 Deviation of internal core or void from true position: [10]mm.
.5 Pile head: [10]mm/m from true right angle plane.
.1 Surface irregularities [3]mm.
.6 Location of reinforcing steel main reinforcing cover: minus [3]to plus [5]mm; spiral: [10]mm.
.3 Prestress piles in accordance with Section [03 41 00- Precast Structural Concrete].
.1 Measure strand elongation to determine stressing force and measure hydraulic pressure at jack.
.2 Stressing force as measured by both methods to be within [5]%.
.4 Quality and dimensions of piles will be determined by [Departmental Representative] [DCC Representative] [Consultant].
.1 [Remove rejected piles from site].
2.6 CURING OF PILES
.1 Cure piles using moist or accelerated curing in accordance with [PCI MNL-116].
.2 Moist cure using moist burlap coverings, plastic sheeting, or membrane curing compound until minimum strength to detension is achieved.
.3 After placement of concrete, moist cure for period of [4]hours.
.4 Accelerated cure until concrete has reached specified release strength.
.5 Enclose casting bed for accelerated curing with suitable enclosure.
.1 During application of steam or heat, increase air temperature at rate not to exceed [15.5]degrees C per hour.
.2 Cure at maximum temperature of [74]degrees C until concrete has reached specified release strength.
.3 Reduce temperature at rate not to exceed [15.5]degrees C per hour until temperature of [6]degrees C above ambient air temperature is reached.
.4 After accelerated curing, moist cure using either water or membrane curing until total accelerated and moist curing time of [72]hours is achieved.
2.7 DETENSIONING
.1 Do detensioning in accordance with [PCI MNL-116].
.2 Gradually release tension in strands from anchorage.
.3 Detension after approval by pile manufacturer's quality control representative.
.4 Perform transfer of prestressing force when concrete has reached minimum compressive strength of [_____]
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 PILE HAMMERS
.1 Use hammer capable of developing indicated ultimate pile capacity considering hammer impact velocity; ram weight; stiffness of hammer and pile cushions; cross section, length, and total weight of pile; and character of subsurface material encountered.
.1 [Use same pile hammer, operating at same rate and in same manner, as that used for driving test piles].
.2 Use heavy ram and short stroke with low impact velocity, except for diesel hammers, to obtain required driving energy of hammer.
.3 At final driving:
.1 Operate pile hammer in accordance with manufacturer's recommendation for driving either end bearing piles or friction piles.
.2 Operate diesel powered hammers at rate recommended by manufacturer for hard driving.
.4 Maintain pressure at steam or air hammer:
.1 For double-acting hammer: number of blows per minute during and at completion of driving of pile is equal to that at which hammer is rated.
.2 For single-acting hammer: there is full upward ram stroke.
.3 For differential type hammer: there is slight rise of hammer base during each upward stroke.
3.3 DRIVING HELMETS AND CUSHION BLOCKS
.1 Use steel driving helmet or cap including pile cushion between top of pile and driving helmet or cap to prevent impact damage to pile.
.2 Use driving helmet or cap and pile cushion combination capable of protecting pile head, minimizing energy absorption and dissipation, and transmitting hammer energy uniformly over top of pile.
.3 Provide driving helmet or cap that fits sufficiently loose around top of pile so that pile may be free to rotate without binding within driving helmet.
.4 During test pile installation, and as reviewed by [Consultant] [Departmental Representative] [DCC Representative], demonstrate that equipment used on project performs specified function.
.5 Use pile cushion of [of laminated construction using plywood, softwood or hardwood boards] [solid wood]with grain parallel to end of pile.
.6 Provide pile cushion with thickness of [75]mm minimum.
.1 Increase thickness suitable for size and length of pile, character of sub-surface material encountered, hammer characteristics, and required driving resistance.
.7 Replace pile cushion at start of driving of each pile and when it becomes highly compressed, charred or burned, or has become spongy or deteriorated.
3.4 HAMMER CUSHION OR CAPBLOCK
.1 Use hammer cushion or capblock between driving helmet or cap and hammer ram consisting of:
.1 Solid hardwood block with grain parallel to pile axis and enclosed in close-fitting steel housing.
.2 Aluminum and micarta discs stacked alternately in steel housing.
.3 Suitable polymers designed for this specific purpose as indicated by hammer manufacturer.
.2 Use steel plates at top and bottom of capblock.
.1 Replace wood capblock when it becomes highly compressed, charred or burned becomes spongy or deteriorated.
.2 Replace aluminum, micarta or polymer discs that have become damaged, split or deteriorated.
.3 Do not replace wood capblock during final driving of piles.
.3 Do not use small wood blocks, wood chips, rope or other materials that permit excessive loss of hammer energy.
3.5 JETTING OF PILES
SPEC NOTE: Jetting should generally not be permitted for piles unless the site is subject to side friction in fine-grained low permeability soils (high clay or silt content) where considerable time is required for the soil to reconsolidate around the piles. The piles will be subject to uplift or lateral forces are located adjacent to existing structures or are in closely spaced clusters.
.1 Water jets will [not]be permitted.
.2 Jetting may be used to assist driving piles through strata that cannot be penetrated practicably by use of hammer alone.
.3 Restrict driving to static weight while water is being injected to prevent inducing tensile stresses in piles, which damage concrete.
.4 Discontinue jetting when penetration of strata requiring jetting has been accomplished.
.1 Resume hammer driving.
.5 Discontinue jetting when pile tip is approximately [1.5]m above [calculated] [indicated]pile tip elevation.
.6 Drive pile final [1.5]m of penetration.
.7 Take measures to collect and dispose of runoff water.
.8 Jetting method and equipment: approved by [Departmental Representative] [DCC Representative] [Consultant]prior to beginning of jetting operation.
.9 Before starting final driving firmly seat piles in place by applying number of reduced energy hammer blows.
.10 Contain turbid water created by jetting piles using [silt curtain].
3.6 PREDRILLING OF PILES
.1 Predrilling to remove soil or other material representing bulk of volume of pile to be driven [provided] [[permitted] [not permitted]].
.2 Hole diameter not to exceed two-thirds of pile width.
.3 Predrill only to depth of [_____]
.4 Discontinue drilling when pile tip is approximately [1.5]m above [indicated] [calculated]pile tip elevation.
.5 Drive pile final [1.5]m of penetration.
3.7 INSTALLATION
.1 Install piles in accordance with Section [31 61 13- Pile Foundations, General Requirements].
.2 [Splice piles as indicated on  [approved] [reviewed] shop drawings].
3.8 PILE CUT-OFF
.1 Cut-off piles with smooth, level cut using pneumatic tools, sawing, or other suitable methods approved by [Departmental Representative] [Consultant] [DCC Representative].
.2 Use of explosives for cutting is not permitted.
.3 Remove cut-off sections of piles from site upon completion of work.
3.9 PILE RECORDS
.1 Keep complete and accurate record of each pile driven.
.2 Indicate pile location, deviations from pile location, cross section shape and dimensions, original length, ground elevation, tip elevation, cut-off elevations, [batter alignment], number of blows required for each [300]mm of penetration and number of blows for last [150]mm of penetration [as required]for "calculated" [driving resistance].
.3 Include in record beginning and ending times of each operation during driving of pile, type and size of hammer used, rate of operation, stroke or equivalent stroke for diesel hammer, type of driving helmet, and type and dimension of hammer cushion (capblock) and pile cushion used.
.4 Record retap data and unusual occurrences during pile driving such as redriving, heaving, weaving, obstructions, [jetting,]and driving interruptions.
3.10 FIELD QUALITY CONTROL/VERIFICATION
SPEC NOTE: When selecting Alternative 1 - Performance Method for specifying concrete, use the following paragraph.
.1 Quality Control Plan: ensure concrete supplier meets performance criteria of concrete as established in Part 2 - Products, by [DCC Representative] [Departmental Representative] [Consultant]and provide verification of compliance as described in PART 1 - QUALITY ASSURANCE
3.11 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

