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SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada prerequisites or credits required for LEED Project certification. Co-ordinate with Section01 35 21- LEED Requirements.
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: Select measurement for payment to suit project. Delete this article if project is fixed price contract.
1.2 MEASUREMENT PROCEDURES
.1 Measure supply of steel sheet piling in square metres of piling authorized by [DCC Representative] [Departmental Representative] [Consultant]and delivered to site.
.1 Calculate area by multiplying lengths of piles by widths.
.2 Width of steel sheet pile section is defined as centre to centre distance between pile interlocks measured along a plane parallel to finished wall.
.2 Measure [supply and]installation of sheet piling in square metres of piling remaining in place after cut-off.
.1 Piling will be measured in plane of bulkhead, [calculated by multiplying straight horizontal centre line length of bulkhead measured at top of piles by average vertical length of piles installed and left in work].
.3 Measure splicing of piles by number of splices made.
SPEC NOTE: When tie rods etc. are not to be measured separately, modify the following paragraph.
.4 Measure tie rods, nuts, sleeve nuts, turnbuckles, pipe sleeves, bearing plates, washers, transfer bolts, steel wales and other associated hardware supplied and incorporated in Work, as indicated, in kilograms.
SPEC NOTE: Delete the following two paragraphs if not required.
.5 Measure toe pins and sleeves, including drilling and grouting holes into rock, by [linear metres of pins installed and left in work] [number of pins placed].
.6 Measure drilling and blasting of toe trench in metres of trench length.
.7 Measure backfill in [tonnes] [cubic metres]of backfill placed to dimensions as indicated and incorporated in completed work.
.8 [Pile caps] [Pile toe reinforcement] [Pile shoes]will not be measured separately.
SPEC NOTE: Delete the following paragraph when not a payment item.
SPEC NOTE: Delete the following paragraph if not required.
.9 Mobilization and de-mobilization of equipment for installation of steel sheet piling will be by fixed price.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM A6/A6M-[11], Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling.
.2 ASTM A307-[10], Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile.
.3 ASTM A615/A615M-[09b], Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
.4 ASTM A1011/A1011M-[10], Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability, and Ultra High Strength.
.5 ASTM A328/A328M-[07], Standard Specification for Steel Sheet Piling.
.6 ASTM A857/A857M-[07], Standard Specification for Steel Sheet Piling, Cold Formed, Light Gage.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-NC-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations 2009.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Commercial Interiors.
.4 LEED Canada-EB: O&amp;M-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Existing Buildings: Operations and Maintenance 2009.
.3 CSA International
.1 CSA G40.20/G40.21-[04(R2009)], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
.2 CSA W47.1-[09], Certification of Companies for Fusion Welding of Steel Structures.
.3 CSA W59-[03(R2008)], Welded Steel Construction (Metal Arc Welding).
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit 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:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [piles]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Submit drawings for items as follows:
.1 [_____]
.4 Certificates:
.1 Submit [2]weeks prior to fabrication, [2]copies of steel producer certificates in accordance with [ASTM A1011/A1011M], and mill test reports in accordance with [CSA G40.20/G40.21].
.2 Submit copy of certification for fusion welding in accordance with [CSA W47.1].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
.3 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages of recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 QUALITY ASSURANCE
SPEC NOTE: Co-ordinate the following paragraphs with Division 01 and edit for consistency. Do not duplicate.
.1 Inspection and testing of steel sheet piling material will be carried out by testing laboratory designated by [Consultant] [Departmental Representative] [DCC Representative]at any time during course of Work.
.2 Materials inspected or tested by [DCC Representative] [Consultant] [Departmental Representative]which fail to meet contract requirements will be rejected.
.3 Where tests or inspections by designated testing laboratory reveal Work not in accordance with contract requirements, Contractor to pay costs for additional tests or inspections. [DCC Representative] [Departmental Representative] [Consultant]to approve corrected work.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [sheet piles]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
.4 Use slings for lifting piling make sure mass is evenly distributed and piling is not subjected to excessive bending stresses.
.5 Store sheet piling on level ground or provide supports so that sheet piling is level when stored.
.1 Provide blocking at spacing not exceeding [5]m so that there is no excessive sagging in piling.
.2 Overhang at ends not to exceed [0.5]m.
.3 Block between lifts directly above blocking in lower lift.
.6 If material is stock-piled on structure, ensure structure is not overloaded.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.7 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.8 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [padding,] [pallets,] [packaging materials]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 MATERIALS
.1 Steel sheet piles: to [CSA G40.21], [including chemical and mechanical requirements] grade [350W], and following:
SPEC NOTE: Use the following paragraph for flat web piling only.
.2 Continuous interlocking flat web with minimum web thickness [_____][_____]
SPEC NOTE: Use the following paragraph for Z or trough section piling only.
.3 Continuous interlocking [Z] [trough]section:
.1 Minimum effective section modulus: [_____]
.2 Minimum flange thickness: [_____]
.3 Minimum web thickness: [_____]
SPEC NOTE: The following paragraph is the option if web or Z or trough section not selected.
.4 Sheet piling: section modulus of [_____].[DCC Representative] [Departmental Representative] [Consultant]
.1 Minimum interlocked joint strength in direct tension: [_____]
.2 Minimum thickness of any portion [web] [flange]: [12.7]mm.
.3 Special corners: [shop fabricate by welding as indicated] [provide fabricated special corners as specified by manufacturer for type of sheet piling supplied].
.4 Interlocks: to be such that section of interlock bar of [1]m minimum length will pass along full length of pile without binding.
.5 Mark each piece of sheet piling legibly by stencilling or die-and-stamping with information as follows:
.1 Heat number.
.2 Manufacturer's name.
.3 Length and section number.
.6 Do not precut lifting or slinging holes in sheet piles.
.5 Structural steel for wales, bearing plates, wales splices, capping channels, support angles and miscellaneous steel: to [CSA G40.21], Grade [300 W].
.6 Tie rods, sleeve nuts and turnbuckles:
.1 Tie rods: to [ASTM A615], Grade [_____]
.2 Tie rods: to continuously threaded bar [with  [double] [single] corrosion protection].
.3 Sleeve nuts, [and connector sleeves]: to have load capacity in excess of capacity of tie rod.
.4 Preassemble, mark and test tie rod assemblies in shop. Align threaded connection to following tolerances at sleeve nut or connector sleeve: [1/80 of normal rod diameter, deviation of centreline, 1 in 160].
.7 Nuts and bolts: hexagon nuts, bolts, and washers: to [ASTM A307].
.8 Backfill material: to Section [31 23 33.01- Excavating, Trenching and Backfilling].
2.2 SOURCE QUALITY CONTROL: HOT ROLLED SHEET STEEL PILING
SPEC NOTE: Delete or modify the following paragraph when tests are to be arranged by Departmental Representative, DCC Representative or Consultant.
.1 Provide results of tests of sheet piling material to be used on project as follows:
.1 One tension test [and 1 bend test]from each heat for quantities of finished material less than [50]tonnes.
.2 Two tension tests and [2] bend tests from each heat for quantities of finished material exceeding [50]tonnes.
.2 Tension tests in accordance with [CSA G40.20/G40.21].
.1 Bend tests: to [ASTM A6/A6M].
2.3 SOURCE QUALITY CONTROL: COLD FORMED STEEL SHEET PILING
SPEC NOTE: Delete or modify the following paragraph when tests are to be arranged by Departmental Representative, DCC Representative or Consultant.
.1 Provide results of tension tests of sheet piling material to be used on project as follows:
.1 [1]tension test from each heat for quantities of finished material less than [50]tonnes.
.2 [1]tension tests from each heat for quantities of finished material exceeding [50]tonnes.
.2 Tension tests: to [CSA G40.20/G40.21].
.3 Provide results of bend tests of sheet piling material to be used on project as follows:
.1 Bend tests: to [ASTM A6/A6M], with amendments as follows:
.1 Perform S14.1 bend tests with material in condition as used in cold forming operation. [3]tests to be made from each heat and each thickness of material produced. Take bend test specimens from edge of each coil. Longitudinal axis of specimen to be transverse to coil rolling direction.
.2 S14.1.1 - Except as provided below, bend test specimens to have minimum width to thickness ratio of 8, with both edges parallel throughout section in which bending occurs, and is maintained.
.3 S14.2 - Minor surface separations less than 0.8 mm in depth related to superficial steel surface or subsurface discontinuities to not cause rejection. Surface separations in excess of 0.8 mm depth or cracks normal to metal surface are cause for rejection.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for steel sheet piles installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Departmental Representative] [Consultant].
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Do pile installation Work in accordance with Section [31 61 13- Pile Foundations, General Requirements]except where otherwise specified.
.2 Do welding in accordance with [CSA W59].
.3 Do not begin pile installation until required quality control tests have been completed and test results approved by [Consultant] [DCC Representative] [Departmental Representative].
.4 Submit full details of method and sequence of installation of piling to [Consultant] [Departmental Representative] [DCC Representative]for approval prior to start of pile installation work. Details must include templates, bracing, setting and driving sequence and number of piles in panels for driving.
.5 When installing sheet piles in bulkhead wall, use procedure as follows:
.1 Provide temporary templates or bracing to hold piles in alignment during setting and driving.
.2 Drive piles two at a time. Drive first double pile to full depth, then place panel of five to eight double sheet piles in templates and secure last (end) double pile in location to prevent spreading of piles in panel.
.3 Drive end double pile in panel sufficiently deep into ground to ensure that it will remain plumb, then, drive remaining double piles in panel to full depth beginning with double pile next to end double pile and finishing with double pile next to double pile first driven.
.4 After one panel has been driven, place and drive succeeding panels in similar manner. Complete driving of end double pile of first panel after double piles of second panel have been driven.
.6 When installation is complete, face of wall at top of sheet piles to be within 75 mm of location as indicated and deviation from vertical not to exceed 1 in 100.
.7 Cut drain holes [and install steel pipe elbows]as indicated. Include filter material in area of drain holes as indicated.
3.3 OBSTRUCTIONS
.1 If obstruction encountered during driving, leave obstructed pile and proceed to drive remaining piles. Return and attempt to complete driving of obstructed pile later.
.2 Advise [Departmental Representative] [Consultant] [DCC Representative]immediately if impossible to drive pile to full penetration, and obtain direction from [Consultant] [DCC Representative] [Departmental Representative]on further steps required to complete Work.
3.4 HOLES
.1 Patch holes in sheet pile wall, except where permanent holes are indicated.
.1 Use [_____]
.2 Weld to develop full strength of plate.
.2 Drill any required holes in piling. Do not use flame cutting without permission of [Departmental Representative] [DCC Representative] [Consultant].
3.5 CUTTING
.1 When flame cutting tops of piles, and flame cutting holes in piles approved by [DCC Representative] [Departmental Representative] [Consultant], use following procedure:
.1 When air temperature is above 0 degrees C, no pre-heat is necessary.
.2 When air temperature is below 0 degrees C, pre-heat until steel 25 mm on each side of line of cut has reached a temperature very warm to hand (approximately 35 degrees C). [Tempil sticks] [Temperature indicating crayon marks]may be used to measure temperature.
.3 Use torch guiding device to ensure smooth round holes or straight edges.
.4 Make cut smooth and free from notches throughout thickness. If grinding is employed to remove notch or crack, finished radius to be minimum 5 mm.
3.6 SPLICING
.1 Use full length piles unless splicing is [indicated] [approved on site by  [DCC Representative] [Departmental Representative] [Consultant]].
3.7 TIE ROD ANCHORAGE SYSTEM
.1 Do not place backfill behind anchored bulkhead [or remove material from in front of bulkhead]until piles have been completely driven, adjusted and secured in final position by anchorage system.
.2 Support tie rods at intervals along their length as indicated. Piles used for this purpose to be in accordance with Section [31 61 13- Pile Foundations, General Requirements].
.3 Fit and adjust tie rod systems so that connections at waling and anchor end of tie rods are tight before backfilling.
.4 Brace steel sheet pile with waling strips in accordance with shop drawings. Make wales one length between corners and bolt to piles.
3.8 TOE PINNING
.1 Drive sheet piling at pinned sections to bedrock [hard pan] contact.
SPEC NOTE: Indicate special requirements depending on type and condition of rock. Delete if not required.
.2 Drilling of holes for toe pins: [_____]
.3 Pin sheet piling at toe in locations as indicated. Use [pipe sleeves]for alignment.
.4 Secure pins with grout in accordance with dimensions as indicated.
3.9 TOE TRENCHING
.1 Drill and blast toe trench in rock as indicated.
.2 Do not remove blasted rock.
.3 Use blasting techniques which result in rock being broken sufficiently to permit driving piles to bottom of blasted trench.
3.10 BACKFILLING
SPEC NOTE: If Section 31 23 33.01- Excavating, Trenching and Backfilling is not used, specify methods of filling, lift thickness and compaction as required to suit project.
.1 Backfill in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling]and as indicated.
.2 Protect piling tie rods and anchorage systems from damage or displacement during backfilling operations.
3.11 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

