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SPEC NOTE DESCRIPTION: This Section specifies the materials, driving, testing and records for compacted expanded-base concrete piles.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including reuse and recycling options, and generally available disposal options.
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  this paragraph when project is tendered as fixed price contract.
.1 Base tender on number and lengths of piles indicated.
.2 Actual number and lengths of piles installed will be established by [Consultant] [Departmental Representative] [during installation] [from driving records.] [DCC Representative].
.3 Adjustments in contract price due to changes in number and lengths of piles will be based on unit prices established in Contract.
.4 Measure piles in metres from elevation at top of expanded base to cut-off elevation at pile cap.
.5 Measure load tests, ordered, in addition to those specified, in accordance with Section [31 09 16.28- Pile Tests].
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS not required for this specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A252-[98(2002)], Standard Specification for Welded and Seamless Steel Pipe Piles.
.2 ASTM A283/A283M-[03], Standard Specification for Low and Intermediate Tensile Strength Carbon Steel Plates.
.3 ASTM A615/A615M-[05a], Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
.4 ASTM A706/A706M-[05a], Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement.
.5 ASTM A775/A775M-[04a], Standard Specification for Epoxy-Coated Steel Reinforcing Bars.
SPEC NOTE: ASTM A444/A444M Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process for Storm Sewer and Drainage Pipe (Discontinued 1995), Replaced by A929/A929M.
.6 ASTM A929/A929M-[01], Standard Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process for Corrugated Steel Pipe.
.7 ASTM A996/A996M-[05a], Standard Specification for Rail-Steel and Axle-Steel Deformed Bars or Concrete Reinforcement.
SPEC NOTE: ASTM A366/366M Standard Specification for Commercial Steel (CS) Sheet, Carbon (0.15 Maximum Percent) Cold-Rolled, discontinued 2000 and replaced by A1008.
.8 ASTM A1008-[05b], Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
.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/A23.2-[04(R2005)], Concrete Materials and Methods of Concrete Construction/Methods of Test for Concrete.
.2 CAN/CSA-G30.18-[M92(R1998)], Billet-Steel Bars for Concrete Reinforcement.
SPEC NOTE: CSA W48.1 Carbon Steel Covered Electrodes for Shielded Metal Arc Welding was replaced by CSA W48 (Developed in cooperation with the Canadian Welding Bureau).
.3 CSA W48-[06)], Filler Metals and Allied Materials for Metal Arc Welding.
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.
.4 Quality assurance submittals:
.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
.3 Submit pile driving records as described in PART 3 - DRIVING RECORDS.
1.5 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 concrete materials from landfill to local [facility] [quarry]as approved by [Consultant] [DCC Representative] [Departmental Representative].
.3 Divert unused metal materials from landfill to local metal recycling facility as approved by [Departmental Representative] [DCC Representative] [Consultant].
Part 2 Products
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
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: This Section identifies the following types of concrete: Expanded-Base Concrete, Compacted Shaft Concrete (and Casing Shaft concrete to Section 03 30 00- Cast-in-Place Concrete). Expanded - Base Concrete requires dry concrete, - zero slump with approximately 16L of water per bag of cement - be used. Compacted Shaft Concrete should have slump not greater than 25 mm.
SPEC NOTE ENVIRONMENTAL: 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 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. Refer 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 discolouration 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 Expanded-Base Concrete:
.1 Minimum cement content: [_____]
.2 Maximum aggregate size: [_____]
.3 Cement type: [GU].
.4 Slump: [0]mm.
.2 Compacted Shaft Concrete:
.1 Minimum cement content: [_____]
.2 Maximum aggregate size: [_____]
.3 Cement type: [GU].
.4 Slump: [_____]
SPEC NOTE: The following paragraph applies to cased concrete shaft piles.
.3 Casing Shaft Concrete:
.1 Concrete: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Steel casing: [mass per metre] [as indicated] [diameters], plain ends, to [ASTM A283/A283M grade C] [as specified elsewhere] [ASTM A929/A929M, corrugated steel] [ASTM A1008] [ASTM A252 grade  [2]].
.3 Grout: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.4 Sand: [_____]
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.
.4 Reinforcing steel: to [CAN/CSA-G30.18] [ASTM A706/A706M] [ASTM A996/A996M] [ASTM A775] [ASTM A615/A615M]and in accordance with Section [03 20 00- Concrete Reinforcing], weldable, [300]MPa yield.
.5 Welding materials: to [CSA W48] [AWS D1.4/D1.4M].
2.3 SOURCE QUALITY CONTROL
.1 Concrete tests: to CSA-A23.1/A23.2.
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 to be encountered. [Use same pile hammer, operating at same rate and in same manner, as that used for driving test piles].
.2 Obtain required driving energy of hammer, except for diesel hammers, using heavy ram and short stroke with low impact velocity.
.3 Operate pile hammer, at final driving, in accordance with manufacturer's recommendation for driving either end bearing piles or friction piles. At final driving, operate diesel powered hammers at rate recommended by manufacturer for hard driving.
.4 Maintain pressure at steam or air hammer so that:
.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: full upward ram stroke.
.3 For differential type hammer: slight rise of hammer base during each upward stroke.
3.3 DRIVING AND EXPANDED BASE FORMATION
.1 Install piles in accordance with Section [31 61 13- Pile Foundations, General Requirements].
.2 Place concrete in accordance with Section [03 30 00- Cast-in-Place Concrete].
.3 Place driving tube, adjusted for true alignment at pile location.
SPEC NOTE: The volume of the plug usually varies from 0.1 to 0.2 m3.
.4 Place [sufficient] [ [_____] m3]driving plug concrete at bottom of tube and tamp until concrete plug, adequate for driving, is formed.
.5 Drive tube with hammer dropping on plug to [indicated] [specified] [elevation] [depth].
.6 Use markers on driving hammer cable and drive tube to establish depth of driving tube.
SPEC NOTE: The driving tube is usually raised between 100 to 250 mm.
.7 After driving to required [elevation,] [depth,]secure driving tube to driving rig, raise driving tube approximately [_____]
.1 Ensure driving plug is not totally expelled.
SPEC NOTE: Hammer blow energy varies from 150000 J to 205000 J.
.8 Deposit Expanded-Base Concrete at bottom of driving tube, [minimum volume [_____] m3per charge]and ram concrete into soil with hammer blows [of [_____] J of energy] [with sufficient force to form expanded-base  [sized in accordance with design requirements] [of adequate load carrying capacity]].
.9 Ensure adequate height of concrete is maintained in drive tube, to ensure  seal and exclude water and soil, during expanded-base formation.
3.4 SHAFT REINFORCEMENT
SPEC NOTE: Use the following paragraphs for specifying reinforced shaft piles.
.1 Install reinforcement cages, after welding, before last batch of concrete, used to form expanded-base, is compacted.
.1 Provide method of holding reinforcement cage in position.
.2 Ensure cage is anchored into expanded-base, to approval of [Departmental Representative] [Consultant] [DCC Representative].
.2 Ensure cage is not lifted or damaged during shaft formation.
3.5 SHAFT FORMATION
SPEC NOTE: Use the following paragraphs for specifying uncased compacted concrete shaft piles.
.1 Form shaft of pile by ramming successive quantities of concrete [minimum volume, [_____] m3per charge]while progressively raising tube.
.2 Use hammer blows [sufficient] [of [_____] J of energy]to form shaft that is [ [_____] mm, minimum]larger in diameter than driving tube.
.1 Use at least [_____][_____]
.3 Make sure that driving tube remains below level of concrete in drive tube.
.4 Repeat until bottom of driving tube reaches pile cut off elevation.
SPEC NOTE: Use the following paragraphs for specifying cased concrete shaft piles.
.5 Insert casing into drive tube and firmly anchor into expanded-base.
.1 Ensure that positive seal is obtained.
.6 Restrain casing from moving upward and withdraw drive tube.
.7 Prevent entry of soil or water into pile casing.
.8 Check location and alignment.
.1 Correct and brace to [Consultant's] [DCC Representative's] [Departmental Representative's]approval.
.9 Fill annular space with [sand] [grout]until annular space resulting from removal of drive tube is filled to re-establish lateral support for pile.
.10 Place shaft concrete into casing [in accordance with Section  [03 30 00- Cast-in-Place Concrete]].
.1 Vibrate [upper [_____] m portion of]concrete.
3.6 LOAD TESTING
.1 Test pile in accordance with Section [31 09 16.28- Pile Tests].
.1 Test pile will be used to confirm pile load capacity.
.2 Piles driven before completion of satisfactory confirmation test on test piles: at Contractor's risk.
3.7 DEFECTIVE PILES
.1 Piles, where seal is lost during expanded-base formation or compacted concrete shaft formation: rejected.
.2 Heaved piles: rejected.
.3 Cased concrete shaft piles: rejected where:
.1 Soil has entered casing.
.2 Water has entered casing.
.3 Casing is damaged, out of tolerance or alignment.
.4 When volume of concrete in expanded-base is 50% greater than that in test pile:
SPEC NOTE: Select one of the following paragraphs.
.1 [Conduct another pile test at no cost to owner to confirm pile load capacity].
.2 [Take other measures acceptable to  [Consultant] [Departmental Representative] [DCC Representative]].
.3 [Pile: rejected].
.5 Defective pile, as directed by [DCC Representative] [Departmental Representative] [Consultant], [may be left in place] [cut off at elevation directed by  [DCC Representative] [Departmental Representative] [Consultant]]and filled with sand.
3.8 DRIVING RECORDS
.1 Provide to [Consultant] [DCC Representative] [Departmental Representative], accurate records of driving for each pile and include:
.1 General information: pile location, pile identification, date, weather conditions and time for each aspect related to installation.
.2 Size and mass of ram.
.3 Dimension of driving tube.
.4 Specifics relating to clamping.
.5 Driving tube alignment.
.6 Elevation of bottom of driving tube before base formation and elevation of bottom of hammer during base formation.
.7 Particulars relative to anchoring of casing into expanded base.
.8 Elevation of top of pile immediately after installation.
.9 Elevation of top of pile after piles are driven and before cut-off operation is started.
.10 Number of blows and energy per blow to drive driving tube to required elevation.
.11 Number of blows and energy per blow and total volume of concrete required to form expanded-base.
SPEC NOTE: Use the following paragraph for specifying uncased compacted concrete shaft piles.
.12 Number of blows and energy per blow and total volume of concrete required to form uncased compacted concrete shaft. Include particulars relative to raising of drive tube.
SPEC NOTE: Use the following paragraph for cased concrete shaft piles.
.13 Total volume of concrete [and particulars relative to its placement]to fill casing and volume of [and particulars relative to its placement] [sand] [grout]used to fill annular space.
3.9 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

