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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-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 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 [_____]
1.2 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION
SPEC NOTE: List materials to be supplied by Departmental Representative, DCC Representative, Consultant or Owner. Indicate delivery location and method. Delete the following paragraph if the contractor is to supply all of the materials.
SPEC NOTE: When products are supplied by owner, it is appropriate to reference products to Division 01, where provisions for disposition must be included.
.1 [Departmental Representative] [Consultant] [DCC Representative] [Owner]will supply material as follows:
.1 [_____]
SPEC NOTE: Co-ordinate payment clauses with Section 31 23 33.01- Excavating, Trenching and Backfilling and Section 31 24 13- Roadway Embankments.
1.3 MEASUREMENT AND PAYMENT
SPEC NOTE: If excavation and backfill is to be included in payment for culvert installation, delete the following paragraph and measurement clauses of 31 23 33.01- Excavating, Trenching and Backfilling.
SPEC NOTE: Delete the following paragraph if lump sum Contract.
.1 Measure excavation [bedding and backfill]for culverts in accordance with Section [31 24 13- Roadway Embankments] [31 23 33.01- Excavating, Trenching and Backfilling].
SPEC NOTE: Delete the following paragraph if separate payment for supply is not required.
.2 Measure supply of pipe culvert in metres for each size, type and class of pipe supplied.
.1 No separate measurement will be made for couplings and fittings for steel pipe and plastic pipe culverts.
SPEC NOTE: Edit the following paragraph to meet project requirements.
.3 Measure [supply and]installation of pipe culvert [including excavation and backfill]in metres in place for each size, type and class of pipe.
SPEC NOTE: Use the following paragraph if excavation measured in accordance with Section 31 24 13- Roadway Embankments.
.4 Measure granular material for culvert bedding and backfill in cubic metres, compacted in place, to excavation limits authorized by [Departmental Representative] [DCC Representative] [Consultant]in accordance with Section [31 24 13- Roadway Embankments].
.5 Cost of [supply and installation] [installation]will include any necessary dewatering prior to placing of bedding [and construction maintenance and removal of any temporary bypass roads].
SPEC NOTE: Delete the following two paragraphs if no fluming is required on the Project.
.6 Measure supply and installation of [corrugated]fluming material in metres for each size, type and class and to include necessary hardware, as indicated.
.7 Installation of fluming will include cost of excavating and tamping of material around fluming, driving anchor pins, assembling cross angles and hoops and any other work required to install fluming.
1.4 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C14M-[07], Standard Specification for Nonreinforced Concrete Sewer, Storm Drain and Culvert Pipe (Metric).
.2 ASTM C76M-[10a], Standard Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe (Metric).
.3 ASTM C117-[04], Standard Test Method for Material Finer Than 0.075 mm (No. 200) Sieve in Mineral Aggregates by Washing.
.4 ASTM C136-[06], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.5 ASTM C144-[04], Standard Specification for Aggregate for Masonry Mortar.
.6 ASTM C443M-[10], Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets (Metric).
.7 ASTM D698-[07e1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).
.8 ASTM D1248-[05], Standard Specification for Polyethylene Plastics Extrusion Materials For Wire and Cable.
.9 ASTM F667-[06], Standard Specification for Large Diameter Corrugated Polyethylene Pipe and Fittings.
.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 Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-[88], Sieves, Testing, Woven Wire, Inch Series.
.2 CAN/CGSB-8.2-[M88], Sieves, Testing, Woven Wire, Metric.
.4 CSA International
.1 CSA A3000-[08], Cementitious Materials Compendium.
.2 CSA A257 Series-[09], Standards for Concrete Pipe and Manhole Sections.
.3 CAN/CSA G401-[07], Corrugated Steel Pipe Products.
.5 U.S. Environmental Protection Agency (EPA) / Office of Water
.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.
1.5 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 [pipes and backfill]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Samples:
.1 Inform [Departmental Representative] [Consultant] [DCC Representative]at least [4]weeks before beginning Work, of proposed source of bedding materials and provide access for sampling.
SPEC NOTE: Specify pipe sample requirements in the following paragraph. Delete the following paragraph if no samples required or if Departmental Representative, DCC Representative, Consultant or Owner to supply materials.
.2 Submit to [Consultant] [Departmental Representative] [DCC Representative]for testing, at least [4]weeks before beginning Work, samples of materials proposed for use as follows:
.1 [_____]
SPEC NOTE: Delete the following paragraph if Departmental Representative, DCC Representative, Consultant or Owner to supply material or if certification not required.
.4 Certification: to be marked on pipe.
.5 Test and Evaluation Reports:
.1 Submit manufacturer's test data and certification at least [4]weeks prior to beginning Work.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.6 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Erosion and Sedimentation Control: submit copy of erosion and sedimentation control plan in accordance with [EPA 832/R-92-2005] [Section 01 35 21- LEED Requirements] [authorities having jurisdiction].
.3 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 [50] [75]% of construction wastes were recycled or salvaged.
.4 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
.2 Submit evidence, when Supplementary Cementing Materials (SCMs) are used, to certify [reduction in cement from Base Mix to Actual SCMs Mix, as percentage].
.5 Regional Materials: submit evidence that project incorporates required percentage [20] [10]% 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.
1.6 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 in accordance with manufacturer's recommendations.
.2 Store and protect [pipes]from [damage].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [padding,] [packaging materials] [crates,] [pallets,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
SPEC NOTE: Information on corrugated steel pipe may be obtained from Corrugated Steel Pipe Institute or affiliated member.
SPEC NOTE: Corrugated steel pipe products are zinc coated by a hot dip galvanizing process. In addition to standard zinc protection, coatings of aluminum or asphalt, and paved inverts or asphalt lining may be specified as required for expected conditions.
2.1 CORRUGATED STEEL PIPE
.1 Corrugated steel pipe: to [CAN/CSA-G401].
SPEC NOTE: Culverts through water retaining embankments require cut-off collars (puddle flanges) steel or concrete.
.2 Water-tight cut-off collars: as indicated.
.3 Prefabricated [wing walls] [end sections]: [as indicated].
SPEC NOTE: Culverts daylighting to slopes of embankment may require fluming.
.4 Corrugated fluming: to [CAN/CSA-G401].
2.2 CONCRETE PIPE
.1 Non-reinforced concrete pipe: to [ [_____] mm diameter, Class [_____] ] [ASTM C14M] [CSA A257] [as indicated].
.2 Reinforced concrete pipe: to [ [_____] mm diameter, strength classification [_____] ] [ASTM C76M] [as indicated] [CSA A257].
.3 Rubber gaskets for joints: to [ASTM C443M] [CSA A257].
.4 Cement mortar joint filler:
.1 Portland cement: to CSA A3000[type 10].
.2 Sand: to [ASTM C144].
.3 Mortar: one part by volume of cement to two parts of clean, sharp sand mixed dry. Add sufficient water after mixing to give optimum consistency for hand application.
2.3 CORRUGATED POLYETHYLENE PIPE AND FITTINGS
.1 To [ASTM F667].
.1 Polyethylene resin: to [ASTM D1248], grade [W8] [W9].
.2 Weathering resistance: to [ASTM D1248], [Class C].
SPEC NOTE: Granular bedding and backfill are sometimes not needed with corrugated steel pipe culverts, or for culverts through water retaining embankments. Edit as required.
2.4 GRANULAR BEDDING [AND BACKFILL]
.1 Granular bedding and backfill material to Section [31 05 16- Aggregate Materials]and following requirements:
.1 Crushed pit run or screened stone, gravel or sand.
.2 Gradations to be within limits specified when tested to [ASTM C136]and [ASTM C117]. Sieve sizes to [CAN/CGSB-8.1] [CAN/CGSB-8.2].
SPEC NOTE: Whenever possible use Provincial or Territorial reference standards. Gradations given are typical requirements. For corrugated polyethylene pipe, maximum particle size of 25 mm or 38.1 mm is usually specified for bedding and pipe surround. If Canadian metric sieve standard CAN/CGSB-8.2 is chosen use Table below and edit to suit project.
.2 Table:
	Sieve Designation
	% Passing

	200 mm
	-

	75 mm
	[100]

	50 mm
	-

	38.1 mm
	-

	25 mm
	-

	19 mm
	-

	12.5 mm
	-

	9.5 mm
	-

	4.75 mm
	[25-85]

	2.00 mm
	-

	0.425 mm
	[5-30]

	0.180 mm
	-

	0.075 mm
	[0-10]


.3 Concrete mixes and materials for bedding, cradles, encasement, supports: to Section [03 30 00- Cast-in-Place Concrete].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to specify recycled content materials required for LEED Materials and Resources Credit - Recycled Content MRc4.1 or MRc4.2, where recycled content of the total building materials must equal 7.5% (Post-Consumer + ½ Post-Industrial) or, 15% (Post-Consumer + ½ Post-Industrial) respectively.
.1 Recycled content: incorporate SCM's in concrete mix, minimum of [_____].[01 35 21- LEED Requirements]
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 pipe culvert installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.2 Inform [Departmental Representative] [DCC Representative] [Consultant]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] [DCC Representative] [Consultant]].
3.2 PREPARATION
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Delete the following article if erosion and sedimentation control measures are included in either Section 01 51 00- Temporary Utilities or Section 01 52 00- Construction Facilities.
.1 Temporary Erosion and Sedimentation Control:
SPEC NOTE: In the following paragraph select the second option if sediment and erosion control plan is included in the Contract documents or select the third option if Contractor is required to provide sediment and erosion control plan to comply with LEED Prerequisite SS 1.
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to [requirements of authorities having jurisdiction] [sediment and erosion control drawings] [sediment and erosion control plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent].
.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
SPEC NOTE: Culverts are often placed as embankment work progresses and trenching is not required, in which case, delete this article.
3.3 TRENCHING
.1 Do trenching Work in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling].
.2 Obtain [DCC Representative's] [Consultant's] [Departmental Representative's]approval of trench line and depth prior to placing bedding material or pipe.
3.4 BEDDING
.1 Dewater excavation, as necessary, to allow placement of culvert bedding in dry condition.
SPEC NOTE: Departmental Representative, DCC Representative or Consultant should determine depth of bedding required to suit subsoil condition. Sometimes bedding is not needed with corrugated steel pipe culverts, depending on native soil type.
.2 Place 200 mm minimum thickness of approved granular material on bottom of excavation and compact to [95]% minimum [of corrected maximum dry density] [of maximum density to ASTM D698].
SPEC NOTE: Edit to suit, if culvert is placed in embankment and no trench is used.
.3 Shape bedding to fit lower segment of pipe exterior so that width of at least [50]% of pipe diameter is in close contact with bedding and to camber as indicated or as directed by [DCC Representative] [Departmental Representative] [Consultant], free from sags or high points.
.4 Place bedding in unfrozen condition.
3.5 LAYING CORRUGATED STEEL PIPE CULVERTS
.1 Begin pipe placing at downstream end.
.2 Ensure bottom of pipe is in contact with shaped bed or compacted fill throughout its length.
SPEC NOTE: No longitudinal laps on helical steel pipe.
.3 Lay pipe with outside circumferential laps facing upstream [and longitudinal laps or seams at side or quarter points].
SPEC NOTE: Delete the following paragraph when not applicable.
.4 Lay paved invert or partially lined pipe with longitudinal centre line of paved segment coinciding with flow line.
.5 Do not allow water to flow through pipes during construction except as permitted by [Departmental Representative] [Consultant] [DCC Representative].
3.6 JOINTS: CORRUGATED STEEL CULVERTS
.1 Corrugated steel pipe:
.1 Match corrugations or indentations of coupler with pipe sections before tightening.
.2 Tap couplers firmly as they are being tightened, to take up slack and ensure snug fit.
.3 Insert and tighten bolts.
.4 Repair spots where damage has occurred to spelter coating by applying [two coats of zinc rich  [epoxy] paint] [two coats of asphalt paint approved in writing by  [DCC Representative] [Consultant] [Departmental Representative]].
.2 Structural plate:
.1 Erect [in final position]by connecting plates with bolts at longitudinal and circumferential seams.
.2 Drift pins may be used to facilitate matching of holes.
SPEC NOTE: Not possible on all shapes.
.3 Place plates in sequence recommended by manufacturer with joints staggered [so that not more than three plates come together at any one point].
.4 Draw bolts up tight, without overstress, before beginning backfill.
.5 Repair spots where damage has occurred to spelter coating by applying [two coats of asphalt paint] [two coats of zinc rich  [epoxy] paint]approved by [Consultant] [DCC Representative] [Departmental Representative].
3.7 LAYING CONCRETE PIPE CULVERTS
.1 Begin at downstream end of culvert with flanged end of first pipe section facing upstream.
.2 Ensure barrel of each pipe is in contact with shaped bed throughout its length.
.3 Allow water to flow through pipes during construction only as permitted by [Departmental Representative] [DCC Representative] [Consultant].
3.8 JOINTS: CONCRETE PIPE CULVERTS
.1 Joints may be made with rubber gaskets, bituminous jointing compound or Portland cement mortar.
.1 Rubber gasket joints:
.1 Install in accordance with manufacturer's written recommendations.
.2 Ensure that tapered ends are fully entered into flanged ends.
.2 Bituminous filled joint:
.1 Make joint with excess of filler to form continuous bead around outside of pipe and finish smooth on inside.
.3 Mortar joints:
.1 Prepare mortar as specified herein.
.2 Clean pipe ends and wet with water before joint is made.
.3 Place mortar in lower half of flanged end of pipe section in place.
.4 Apply mortar to upper half of tapered end of pipe section being installed.
.5 Join pipe ends and force joint up tight, taking care to ensure inner surfaces of abutting pipe sections are flush and even.
.6 Clean inside of pipe and annular space between ends of pipes after each joint is made.
.7 Fill joint with mortar and finish smooth and even.
.8 For pipes 800 mm or less diameter, fill joints before mortar in joints has set.
.9 For pipes over 800 mm diameter, postpone filling joint until backfilling has been completed. Re-clean joints before applying mortar.
3.9 LAYING CORRUGATED POLYETHYLENE PIPE CULVERTS
.1 Begin laying at downstream end of culvert.
.2 Install pipe in trench by lowering.
.3 Ensure bottom of pipe is in contact with shaped bedding throughout pipe length.
.4 Allow water to flow through pipes during construction only as permitted by [DCC Representative] [Departmental Representative] [Consultant].
3.10 JOINTS FOR POLYETHYLENE CULVERTS
.1 Install couplings in accordance with manufacturer's instructions.
SPEC NOTE: Delete the following paragraph if Section 31 23 33.01- Excavating, Trenching and Backfilling used for trenching and backfill.
3.11 BACKFILLING
.1 Backfill around and over culverts as indicated or as directed by [DCC Representative] [Departmental Representative] [Consultant].
.2 Place [granular backfill material] [backfill material, approved in writing by  [Consultant] [DCC Representative] [Departmental Representative]], in 150 mm layers to full width, alternately on each side of culvert, so as not to displace it laterally or vertically.
.3 Compact each layer to [95]% [corrected maximum dry density] [maximum density to ASTM D698]taking special care to obtain required density under haunches.
SPEC NOTE: Use 600 mm for steel culverts and use 900 mm for plastic culverts.
.4 Protect installed culvert with minimum [900] [600]mm cover of compacted fill before heavy equipment is permitted to cross.
.1 During construction, width of fill, at its top, to be at least twice diameter or span of pipe and with slopes not steeper than 1:2.
.5 Place backfill in unfrozen condition.
3.12 FLUMING
SPEC NOTE: Delete the following paragraph if no fluming required on project.
.1 Assemble and install fluming as indicated.
.2 Set top edges of fluming flush with side slope.
3.13 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 [reuse] [recycling]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

