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SPEC NOTE DESCRIPTION: This Section specifies the materials, equipment, drive and testing requirements for the driving of piles. This Section also includes text for pile driving analyzer.
SPEC NOTE: This Section 31 61 13has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 02451 - Pile Foundations, General in accordance with MasterFormat 1995.
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 [_____]
SPEC NOTE: Use the following measurement procedures article only with Pile Driving Analyzer. Provide particulars in construction schedule.
1.2 MEASUREMENT PROCEDURES
.1 Provide unit price [per linear metre]for each category of pile being driven for Pile Driving Analyzer and Wave Equation Analysis procedure.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data: submit manufacturer's printed product literature, specifications and datasheet.
.3 Sub-surface investigation report: when site conditions differ from those indicated, submit written notification to [Departmental Representative] [Consultant] [DCC Representative]and await further instructions.
.4 Submit schedule of planned sequence of driving to [Departmental Representative] [DCC Representative] [Consultant]for review, as specified.
.5 Spliced piles: when authorized, submit design details of splice complete with signature and stamp of qualified professional engineer registered or licensed in [Territory] [Province], Canada.
.6 Equipment:
.1 Submit prior to pile installation for [review] [approval]by [Departmental Representative] [Consultant] [DCC Representative], list and details of equipment for use in installation of piles.
.2 Impact hammers: submit manufacturer's written data as specified.
.3 Non-impact methods; submit characteristics to evaluate performance.
.7 Submit driveability analysis as specified, to [Consultant] [Departmental Representative] [DCC Representative]for approval of hammers.
.8 Quality assurance submittals:
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.1 Test reports: submit [3]copies of 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 materials comply with specified performance characteristics and physical properties.
1.4 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with [manufacturer's instructions] [Section  [01 61 00 - Common Product Requirements]].
.2 Protect piles from damage due to excessive bending stresses, impact, abrasion or other causes during delivery, storage and handling.
.3 Replace damaged piles as directed by [Departmental Representative] [Consultant] [DCC Representative].
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, or cut off concrete materials from landfill to local [quarry] [facility]as approved by [Departmental Representative] [Consultant] [DCC Representative].
1.6 EXISTING CONDITIONS
.1 Sub-surface investigation report is [bound into specification following Section [_____] ] [available for inspection at [_____] ]. [Core samples available for inspection at [_____] ].
.2 [Notify  [Consultant] [DCC Representative] [Consultant] [Departmental Representative] [DCC Representative] [Departmental Representative]].
1.7 SCHEDULING
SPEC NOTE: Sequence may be governed by many factors: site conditions, capping operations, method and sequence of erection of following structures. This paragraph should only be used where specific scheduling requirements must be imposed on the Contractor.
.1 Drive piles [in accordance with sequence indicated] [commencing at grid lines [_____] and [_____] and continue along grid line [____] [s] [____] to [_____] and [_____] ].
.2 Provide schedule of planned sequence of driving to [Departmental Representative] [DCC Representative] [Consultant]for review, not less than [two]weeks prior to commencement of pile driving.
Part 2 Products
SPEC NOTE: When Engineer/Owner supplies piles, edit the following paragraphs to suit.
SPEC NOTE ENVIRONMENTAL: 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.
SPEC NOTE ENVIRONMENTAL: Inclusion of Fly ash may affect curing time of concrete.
2.1 MATERIALS
.1 Material requirements for piles are specified in Section[s].
.2 [Supply or fabricate full length piles as indicated and provide equipment to handle full length piles without cutting and splicing].
.3 Splice piles only with written [authorization] [approval of  [DCC Representative] [Consultant] [Departmental Representative]].
.1 When permitted, provide details for [DCC Representative] [Consultant] [Departmental Representative]review.
.2 Design details of splice to bear dated signature stamp of professional engineer registered or licensed in [Territory [ies]] [Province [s]], Canada.
SPEC NOTE: Delete the following article when using Section 31 63 24- Compacted Expanded-Base Concrete Piles.
2.2 EQUIPMENT
SPEC NOTE: Select paragraph  to suit project.
.1 Impact hammers: provide manufacturer's name, type, rated energy per blow at normal working rate, mass of striking parts of hammer, mass of driving cap and type and elastic properties of hammer and pile cushions.
.2 Non-impact methods of installation such as augering, jacking, vibratory hammers or other means: provide full details of characteristics necessary to evaluate performance.
.1 Characteristics: [_____]
.3 Hammer:
.1 Hammers to be selected on basis of driveability analysis using wave equation theory, performed to show that piles can be driven to levels indicated.
.2 Driveability analysis to include, but not be limited to, following: hammer, cushion, and cap block details; static soil parameters; quake and damping factors, total soil resistance, blow count, pile stresses and energy throughput at representative penetrations.
.3 When required criteria can not be achieved with the proposed hammer, use larger hammer and take other measures as required.
Part 3 Execution
3.1 PREPARATION
SPEC NOTE: Delete the following paragraph when barges are used for pile driving operation.
.1 Protection:
.1 Protect adjacent structures, services and work of other sections from hazards due to pile driving operations.
.2 Arrange sequencing of pile driving operations and methods to avoid damages to adjacent existing structures.
.3 When damages occur, remedy damaged items to restore to original or better condition at own expense.
.2 Ensure that ground conditions at pile locations are adequate to support pile driving operation and load testing operation.
.1 Make provision for access and support of piling equipment during performance of Work.
.3 [Drive piles only when excavation has been completed].
.4 [Drive piles within embankments only when embankment has been placed and compacted to at least bottom elevation of pile cap].
.5 [Pre-boring of holes may be acceptable to facilitate pile alignment control].
3.2 INSTALLATION
.1 Leads: construct pile driver leads to provide free movement of hammer.
.1 Hold leads in position at top and bottom, with guys, stiff braces, or other means [[Departmental Representative] [reviewed] [DCC Representative] [Consultant] [approved] ,]to ensure support to pile while being driven.
.2 [Inclined leads to be used for battered piles].
.3 Length: [except for piles driven through water,]provide sufficient length of leads to ensure that use of follower is unnecessary.
.4 Swing leads:
SPEC NOTE: Select paragraph to suit project.
.1 [Not permitted].
.2 [Obtain approval from  [Departmental Representative] [DCC Representative] [Consultant] prior to using swing leads].
.3 Firmly guy top and bottom to hold pile in position during driving operation.
.4 [Method to be  [approved] [Departmental Representative] [reviewed] [DCC Representative] [Consultant]].
.2 Followers:
.1 Select paragraph to suit project.
.2 [Obtain approval form  [Consultant] [Departmental Representative] [DCC Representative] prior to using followers].
.3 Provide followers of such size, shape, length and mass to permit driving pile in desired location to required depth and resistance.
.4 Provide followers with socket or hood carefully fitted to top of pile to minimize loss of energy and prevent damage to pile.
.5 Drive applicable load test piles using similar follower.
SPEC NOTE: Delete the following article when using Section 31 63 24- Compacted Expanded-Base Concrete Piles.
SPEC NOTE: Indicate design load capacity on drawings.
.3 Allowable design load capacity of pile at [specified] [factor]load is [as indicated] [ [_____] kN].
.4 Installation of each pile will be subject to [approval] [review]of [Departmental Representative] [DCC Representative] [Consultant].
.1 [[DCC Representative] [Departmental Representative] [Consultant] will be sole judge of acceptability of each pile with respect to final driving resistance, depth of penetration or other criteria used to determine load capacity].
.2 [Departmental Representative] [Consultant] [DCC Representative]to [approve] [review]final driving of all piles prior to removal of pile driving rig from site.
SPEC NOTE: Select and modify the following paragraphs to suit project.
.5 Drive each pile to final [driving resistance measured in [_____] mm per blow for last [_____] mm of penetration] [set for last [_____] blows].
.1 [Determine required driving resistance from load test on a test pile as directed by  [Consultant] [DCC Representative] [Departmental Representative]].
.2 [Prior to final set drive piles without interruption for a sufficient interval to break or prevent development of freeze].
.3 [If load test is not carried out, determine required final driving resistance using formula approved by  [DCC Representative] [Consultant] [Departmental Representative]].
.6 Drive each pile to practical refusal in bedrock.
.1 Do not overdrive to cause damage to piles in bedrock.
.2 [Consultant] [Departmental Representative] [DCC Representative]will determine refusal criteria for piles driven to rock based on type of pile and driving equipment.
.7 [Drive each pile to pile tip elevation [_____] [as indicated]].
SPEC NOTE: Delete the following article when using Section 31 63 24- Compacted Expanded-Base Concrete Piles.
3.3 APPLICATION / DRIVING
.1 [Drive precast piles only when concrete has attained strength of [_____] MPa].
.2 Use driving caps and cushions to protect piles.
.1 Reinforce pile heads as required by [Departmental Representative] [Consultant] [DCC Representative].
.2 Piles with damaged heads as determined by [DCC Representative] [Consultant] [Departmental Representative]will be rejected.
.3 Hold piles securely and accurately in position while driving.
.4 Deliver hammer blows along axis of pile.
.5 [When driving precast concrete piles, adjust hammer,  [as required] [____] [especially when driving is easy] , to deliver reduced impact so that reflected tensile stress in pile is never greater than [_____] kPa].
.6 Do not drive piles within [_____][_____]
.7 Ensure no contact between pile and structure takes place when driving batter piles adjacent to existing structures.
.8 Do not drive batter piles until vertical piles within radius of [_____]
.9 Restrike already driven piles lifted during driving of adjacent piles to [confirm] [assure]set.
.10 Remove loose and displaced material from around piles after completion of driving, and leave clean, solid surfaces to receive foundation concrete.
.11 Use of water jet:
.1 If permitted, provide details for [Consultant] [approval] [DCC Representative] [review] [Departmental Representative].
.2 Restriction: when conditions are unacceptable, as determined by [DCC Representative] [Departmental Representative] [Consultant], stop using water jet.
.12 Cut off piles neatly and squarely at elevations as indicated [to tolerance of plus or minus [_____] mm].
.1 Provide sufficient length above cut-off elevation so that part damaged during driving is cut off.
.2 Do not cut tendons or other reinforcement, which will be used to tie pile caps to pile.
.13 Remove cut-off lengths from site on completion of work.
3.4 DRIVING TOLERANCES
.1 Pile heads to be within [_____]
.2 Piles not to be more than [_____]
3.5 OBSTRUCTIONS
.1 Where obstruction is encountered that causes sudden unexpected change in penetration resistance or deviation from specified tolerances, [remove obstruction] [proceed as directed by  [Departmental Representative] [DCC Representative] [Consultant]].
3.6 REPAIR AND RESTORATION
.1 Pull out rejected piles and replace with new piles.
.2 Remove rejected pile and replace with new, and if necessary, longer pile.
.3 Remove rejected pile and fill hole as directed by [DCC Representative] [Consultant] [Departmental Representative].
.4 [Leave rejected pile in place and cut off as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
.5 Leave rejected pile in place, place adjacent pile and modify pile cap as directed by [DCC Representative] [Departmental Representative] [Consultant].
.6 [No extra compensation will be made for removing and replacing or other work made necessary through rejection of defective piles].
3.7 FIELD QUALITY CONTROL
.1 Pile Driving Analyzer:
.1 Use Pile Driving Analyzer and Wave Equation Analysis to determine and confirm driving criteria such as hammer size and variation in impact, suitability of driving cap and cushions and penetration resistance relative to set on [[at least]]piles [before] [during]start of pile placement.
.1 Confirm criteria during pile installation by using Pile Driving Analyzer and Wave Equation Analysis on [_____].[DCC Representative] [Departmental Representative] [Consultant]
.2 [[Departmental Representative] [Consultant] [DCC Representative] to select piles].
.3 Work to be performed by geotechnical engineer registered or licensed in [Territory [ies]] [Province [s]]of [_____]
SPEC NOTE: Use paragraph when Departmental Representative/Engineer/Consultant employs testing firm.
.2 Testing agency appointed by [Consultant] [DCC Representative] [Departmental Representative]will use Pile Driving Analyzer and Wave Equation Analysis to confirm driving criteria. Included are: hammer size and variation in impact, suitability of driving cap and cushions, and penetration resistance relative to set for initial driving and restriking.
.1 [Departmental Representative] [Consultant] [DCC Representative]to select piles for testing.
.3 Prepare piles to be instrumented by drilling and tapping holes for installation of strain transducers and accelerometers, as directed by [DCC Representative] [Departmental Representative] [Consultant].
SPEC NOTE: Provide particulars relative to the assistance that may be required.
.4 Provide assistance, as required, in instrumentation process during initial set-up and during test.
.1 [Such assistance will include: attaching of test equipment leads to transducers and accelerometers when pile is positioned in leads prior to driving, replacing of transducers and accelerometers, if required, during driving, and [_____] ].
.5 Make allowance for probable interruption in driving for:
.1 Changing/modifying hammer, cap, cushions, or other equipment;
.2 Replacing/adjusting of transducers and accelerometers;
.3 Assessing of monitored results.
.6 Replace/adjust hammer and modify cap, cushions, and other equipment, as directed by [DCC Representative] [Departmental Representative] [Consultant].
.7 Confirm that final set has been achieved, when instructed by restriking instrumented piles [_____]
SPEC NOTE: Use the following paragraph to suit.
.8 Confirm load carrying capacity of [_____]by performing load test in accordance with Section [, unless instructed otherwise by  [Departmental Representative] [DCC Representative] [Consultant]].[31 09 16.28- Pile Tests]
.9 Measurement:
SPEC NOTE: Delete the following article when using Section 31 63 24- Compacted Expanded-Base Concrete Piles.
.1 Maintain accurate records of driving for each pile, including:
.1 Type and make of hammer, stroke or related energy.
.2 Other driving equipment including water jet, driving cap, cushion.
.3 Pile size and length, location of pile in pile group, location or designation of pile group.
.4 Sequence of driving piles in group.
.5 Number of blows per metre for entire length of pile and [number of blows per [_____] mm for last [_____] mm] [set for last [_____] blows].
.6 Final tip and cut-off elevations.
.7 Other pertinent information such as interruption of continuous driving, pile damage.
.8 Record elevation taken on adjacent piles [during]before and after driving of each pile.
SPEC NOTE: Use the following paragraph only in conjunction with Pile Driving Analyzer.
.2 All measurements, observations and calculations associated with pile driving analyzer and wave equation analysis.
.3 Provide [Departmental Representative] [Consultant] [DCC Representative]with three copies of records.
3.8 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

