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SPEC NOTE: It is preferable and recommended that the purchase of pre-insulated pipe systems be from single source and the specifier ensures that the Instructions to Bidders indicates this. This single source should supply and warrant the total system free from inherent defects including carrier core pipe, insulation, outer jacketing, pipe joints, fitting insulation kits and optional freeze prevention components. In addition, the single source should provide installation service and technical expertise.
SPEC NOTE: Failure of piping systems due to freezing of water or wastewater will occur when fluid temperatures drop below 0.5 degrees C. Freezing does not occur when residence time of liquid in the pipeline is less than time necessary for it to cool to the freezing point.
SPEC NOTE: Thermal design must allow sufficient time to restore flow before the fluid can reach this critical temperature should the system become inoperative for whatever reason. Length of time allowed depends upon ease of restoration and availability of maintenance personnel and equipment. Design freeze-up time may be less than one day for larger centres but several days for small communities.
SPEC NOTE: Experience suggests that provision of active heat tracing is not generally required on gravity sanitary sewers or large diameter water mains and force mains. Also, this provision may not be required on smaller diameter mains within the public right of way provided liquid is kept moving.
SPEC NOTE: Final decision on freeze protection and type of heat tracing used rests with the Departmental Representative/DCC Representative/Consultant and the owner/operator. Where time-to-freeze is less than 96 hours or deadend service connections are involved, active heat tracing option is recommended.
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 Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. 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 PRICE AND PAYMENT PROCEDURES
SPEC NOTE: Edit the following paragraph to suit project.
.1 Measurement procedures:
SPEC NOTE: Co-ordinate payment clauses with Section 31 23 33.01 - Excavating Trenching and Backfilling. If excavation and backfilling will be incidental to installation of water mains, sanitary sewers and/or sewage force mains, delete the following paragraph and measurement clauses of Section 31 23 33.01- Excavating Trenching and Backfilling and edit the following paragraphs accordingly.
.1 Measure trenching and backfilling Section [31 23 33.01- Excavating Trenching and Backfilling].
.2 Measure water main [including trenching and backfilling]in metres of each size of pipe installed.
.1 Make horizontal measurement over surface, through valves and fittings, after work has been completed.
.2 Measure lateral connections from water main to hydrants as water main and will include curb valve and adjustable valve box.
.3 Measure hydrants [including excavation and backfilling]in units installed.
.4 Measure service connections [including trenching and backfilling]in metres of each size of pipe installed.
.5 Measure valves in units installed [including] [excavation and backfilling], [and thrust blocks] [valves and valve boxes].
.6 Measure valve chambers [including excavation and backfilling]in units installed.
.7 Measure sanitary sewer [including excavation and backfilling]horizontally from manhole to manhole in metres of each size pipe and depth class [supplied and]installed.
.8 Measure sewage force main [including trenching and backfilling]in metres of each type and size of pipe incorporated into work.
.1 Take measurement of actual length in place, through valves and fittings, after Work has been completed.
.9 Measure concrete for bedding, encasement of pipes, supports and thrust blocks in cubic metres in place.
.10 Measure granular bedding and surround material in [tonnes] [cubic metres compacted in place].
.11 Testing will not be measured for payment.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C117-[13], Standard Test Method for Materials Finer than 75-mm (No. 200) Sieve in Mineral Aggregates by Washing.
.2 ASTM C136-[06], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.3 ASTM C518-[10], Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.
.4 ASTM D638-[10], Standard Test Method for Tensile Properties of Plastics.
.5 ASTM D698-[12], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-m/m3)).
.6 ASTM D1505-[10], Standard Test Method for Density of Plastics by the Density-Gradient Technique.
.7 ASTM D1621-[10], Standard Test Method for Compressive Properties of Rigid Cellular Plastics.
.8 ASTM D1622-[08], Standard Test Method for Apparent Density of Rigid Cellular Plastics.
.9 ASTM D2657-[07], Standard Practice for Heat Fusion  Joining of Polyolefin Pipe and Fittings.
.10 ASTM D2842-[12], Standard Test Method for Water Absorption of Rigid Cellular Plastics.
.11 ASTM D3574-[11], Standard Method of Testing Flexible Cellular Materials - Slab, Bonded and Molded Urethane Foams.
.12 ASTM D6226-[10], Standard Test Method for Open Cell Content of Rigid Cellular Plastics.
.13 ASTM E96/E96M-[12], Standard Test Methods for Water Vapour Transmission of Materials.
.14 ASTM F714-[13 ], Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
.15 ASTM G14-[04(2010)e1], Standard Test Method for Impact Resistance of Pipeline Coatings (Falling Weight Test).
.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]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-[88], Sieves, Testing, Woven Wire, Inch Series.
.2 CAN/CGSB-8.2-[88], Sieves, Testing, Woven Wire, Metric.
.4 CSA Group
.1 CSA B137 Series-[13], Thermoplastic Pressure Piping Compendium. (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
.2 CAN/CSA-C22.2 No.130-[03(R2013)], Requirements for Electrical Resistance Heating Cables and Heating Device Sets.
1.4 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings: convene pre-installation meeting [1]week prior to beginning [on-site installation] [work of this Section], with [Consultant] [Departmental Representative] [DCC Representative] [contractor's representative]in accordance with [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]] [Section  [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart]]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]installation instructions and warranty requirements.
.2 Scheduling:
.1 Schedule work to minimize interruptions to existing services.
.2 Submit schedule of expected interruptions for approval by [DCC Representative] [Consultant] [Departmental Representative]and adhere to interruption schedule as approved by [Consultant] [Departmental Representative] [DCC Representative].
.3 Notify [DCC Representative] [building superintendent] [Consultant] [Departmental Representative]minimum of 24 hours in advance of interruption in service.
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 [factory pre-insulated piping systems for utility applications]and include product characteristics, performance criteria, physical size, finish and limitations.
SPEC NOTE: Use this article only when it is intended to test properties of materials.
.3 Samples:
SPEC NOTE: Specify samples and testing requirements under the following paragraph.
.1 Submit samples of materials proposed for use [2]weeks prior to beginning Work to [DCC Representative] [Departmental Representative] [Consultant]for testing and include following: [_____]
SPEC NOTE: Delete the following paragraph if Engineer or Owner to supply material or if certification not required. If certification required, list items from PART 2 - PRODUCTS which apply.
.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.5 Test reports: submit certified test reports for specified materials from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
SPEC NOTE: When manufacturer's instructions for specific installation requirements are referenced in PART 3 - EXECUTION, include the following paragraph.
.6 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
SPEC NOTE: Delete this article if materials are to be supplied in contract.
.1 [DCC Representative] [Departmental Representative] [Consultant]will make available [1]copy of systems supplier's installation instructions.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.7 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]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.
.3 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-industrial] [post-consumer]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.6 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [pre-insulated piping systems]for incorporation into manual.
.3 Record Drawings: submit [data necessary to produce]record drawings on project completion and following requirements:
.1 Give details of pipe material, location of fittings, maintenance and operating instructions.
1.7 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.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 [pre-insulated piping system materials]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [padding,] [packaging materials] [pallets,] [crates,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
SPEC NOTE: Every kind of pipe can be used as inner-core fluid carrier in pre-insulated systems. In cold climate regions, ability to withstand freeze-thaw cycles is important characteristic. Because of this, preferred pipe material for shallow bury, pre-insulated systems, is high density polyethylene (HDPE), as specified herein. For specifications of other piping materials, see Section 33 11 16.01- Incoming Site Water Utility Distribution Piping 33 31 13- Public Sanitary Utility Sewerage Piping.
2.1 CARRIER CORE PIPE
SPEC NOTE: Physical properties of polyethylene resin are covered by ASTM D1248 and ASTM D2837. Pipe dimensions and performance requirements are covered by CAN/CSA-B137 Series and ASTM F714. Usual practice is to install pipe extruded from PE3408 material rated as series 100 under CAN/CSA-B137 Series or DR17 under ASTM F714. For pipe sizes up to and including NPS6, use ASTM F714 and choose one of following DR ratings: DR32.5, 26, 21, 17, 15.5, 13.5 or 11.
.1 Polyethylene pressure pipes to [ASTM F714] [CAN/CSA-B137.1 ]:
.1 Type PE3406 for CAN/CSA-B137.1, series [160].
.2 Type PE3408 for ASTM F714, DR [11].
.3 Pressure rating:
.1 Series [160]for CAN/CSA-B137.1.
.2 DR [11]for ASTM F714.
SPEC NOTE: Normal requirement is for thermal butt fusion.
.2 Polyethylene to polyethylene joints: [thermal butt fusion joined to ASTM D2657] [flanged with  [aluminum] [ductile iron] [steel] backing flanges].
.3 Polyethylene fittings: to CAN/CSA-B137.1 for pipe sizes NPS 4 and under.
SPEC NOTE: This article may be used to specify factory applied insulation on any type of core pipe including polyethylene - preferred material for cold climate, shallow bury systems - ductile iron, PVC and steel.
2.2 FACTORY APPLIED INSULATION
.1 Clean pipes of surface dust or dirt and treat to assure positive bond of foam to entire pipe surface.
SPEC NOTE: Thermal insulation provides reduced environmental impacts through energy savings. Further sustainable benefits can be achieved through the specification of materials that contain a high portion of recycled content. Verify with manufacturer for percentage of post-consumer (when applicable and available) recycled content.
.2 Material: rigid polyurethane foam factory applied.
.3 Insulation thickness: [50]mm.
.4 Density: to ASTM D1622, [0.032]to [0.048]gm/cm3.
.5 Closed cell content: to ASTM D6226, [90]% minimum.
.6 Water absorption: to ASTM D2842, 4.0 gm/1000 cm3, maximum 4.25% by volume.
.7 Compressive strength: to ASTM D1621, up to [200]kPa.
.8 Thermal conductivity: to ASTM C518, 0.022 to 4 W/m. degrees C.
.9 Service temperature: [minus 45]degrees C to [plus 120]degrees C.
.10 Centering of pipe within insulation: no more than plus or minus [6]mm off centre.
.11 Protect insulation on both ends of pipe from moisture and sunlight by [3]mm thick continuous concentration of black asphalt mastic compound.
.12 Insulation must completely fill space between pipe and conduit.
2.3 OUTER JACKET FOR BURIED APPLICATIONS
.1 Material: factory applied high density polyethylene jacket, black in colour (UV inhibited).
.2 Density of HDPE jacket: to ASTM D1505, [0.940]gm/cm3minimum.
.3 Sealant: synthetic polymers or modified rubber mastic.
.4 Jacket thickness: [1.14]mm minimum.
.5 Elongation: to ASTM D638, [400]% maximum 6 month test.
.6 Service temperature: minus [45]degrees C to plus [120]degrees C maximum.
.7 Water vapour transmission rate: [3]gm/m2/24 hours average.
.8 Tensile strength: [25]kg/cm width minimum.
.9 Impact strength: to ASTM G14, [7.79] N/m at[minus 40]degrees C minimum.
2.4 OUTER JACKET FOR ABOVE GROUND APPLICATIONS
.1 Material: factory applied galvanized lock seam, spiral steel outer jacket.
.2 Spirally applied from continuous steel strip using lock seam.
.3 Jacket thickness: 0.889 mm minimum.
.4 Protective metal jacket for fittings: as indicated.
2.5 INSULATED PIPE JOINTS FOR BURIED APPLICATIONS
.1 Material: rigid polyurethane half shells with heat shrink sleeves and mastic sealant to provide moisture-proof seal.
.2 Pre-formed rigid polyurethane halves, as indicated, with properties as described in this Section.
.3 Heat shrink sleeves: adhesive coated cross linked polyethylene sleeve.
.4 Sleeves: to cover entire exposed joint length plus overlap of about [76]mm of pipe coating on either side.
.5 Waterproofing mastic sealant for coating exposed ends of insulation after field cutting or trimming has been carried out: as described in this Section.
2.6 INSULATED PIPE JOINTS FOR ABOVE GROUND APPLICATIONS
.1 Material: rigid polyurethane half shells with heat shrink sleeves to provide strong, moisture-proof seal as described in this Section.
SPEC NOTE: Many (caulking materials) (adhesives) contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of caulking materials with reduced levels of VOCs will reduce these emissions thereby helping to improve the environment and reduce possible adverse health effects
.2 Silicone caulking: circumferentially beaded around outer jacket of pipe [50]mm from pipe end as specified.
.3 Rolled steel sheet: [0.889]mm thick, wrapped around and strapped into place to complete joint.
.4 Pre-formed rigid polyurethane halves: as indicated, with properties specified.
.5 Heat shrink sleeves: adhesive coated cross linked polyethylene sleeve.
.6 Sleeves: to cover entire exposed joint length plus overlap of about [76]mm of pipe coating on either side.
.7 Waterproof mastic sealant for coating exposed ends of insulation after field cutting or trimming: as specified.
2.7 INSULATION KITS FOR FITTINGS
.1 Material: rigid polyisocyanurate foam with fully bonded FRP glass reinforced polyester or polymer protective coating on exterior surfaces including ends.
.1 Supply kits complete with silicone caulking for seams, stainless steel attachment straps and clips, and heat shrink sleeves to seal between pipe and insulation cover.
.2 Rigid polyisocyanurate foam insulation.
.1 Density: to ASTM D1622, [0.03]gm/cm3minimum.
.2 Compressive strength: to ASTM D1621, [137]kPa minimum.
.3 Closed cell content: [92]% minimum.
.4 Water absorption: to ASTM D2842, 0.02 g/m2.
.5 K Factor: to ASTM C518, 0.02 W/m. degrees C maximum.
.3 FRP coating.
.1 Glass reinforced polyester fully bonded to insulation.
.2 Laminating resin black in colour, UV inhibited.
.3 Thickness: [2.54]mm minimum.
.4 Exterior surface: resin-rich hot coat of [0.25]mm minimum thickness.
.4 Polymer coating: to ASTM D3574.
.1 Two component high density polyurethane coating, black in colour.
.2 Density: [1170]kg/m2.
.3 Abrasion: durometer D scale: [60].
.4 Tensile strength: [11,000]kPa minimum.
.5 Tear strength: [26.5]N/mm minimum.
2.8 INSULATION FOAMED IN PLACE
SPEC NOTE: Use the following article when it is necessary to apply insulation foamed in place to field repair damaged pre-insulated material or to protect utility components not factory pre-insulated.
.1 Material: two component polyurethane Class I foam, supplied in portable, disposable, pressurized container.
.2 Density: to ASTM D1622, [0.035]to [0.039]gm/cm3.
.3 Closed cell content: to ASTM D6226, [90]% minimum.
.4 Thermal conductivity: to ASTM C518, [0.022]to [0.024]W/m. degrees C.
.5 Compressive strength: to ASTM D1621, [103]to [172]kPa at 10% defection minimum.
.6 Water absorption: to ASTM D2842, 4.25% maximum by volume.
2.9 INSULATION ACCESSORIES
.1 Heat shrink tape for sealing insulation half shells against moisture adaptable to flexible installations.
.1 Crosslinked polyolefin backing with a hot melt adhesive coating.
.2 Backing thickness: [0.35]mm minimum.
.3 Adhesive thickness: [0.51]mm.
.4 Service temperature: [minus 18]to [plus 20]degrees C maximum.
.5 Tensile strength: [16]N/mm.
.2 High density polyethylene tape for minor repair of the outer jacket or completion of straight insulation joints in field where irregular surfaces are not involved.
.1 Adhesive backed tape: heated to approximately 50 degrees C prior to installation.
.2 Backing thickness: [0.50]mm average.
.3 Adhesive thickness: [0.127]mm average.
.4 Service temperature: [minus 34]to [plus 82]degrees C.
.5 Tensile strength: [10]N/mm.
.6 Colour: black.
.3 Asphalt mastic vapour barrier coating to waterproof exterior surfaces of half shells or sprayed in place foam.
.1 Colour: black.
.2 Solids by volume: 62%.
.3 Coverage: [14]L at [9.0]m2.
.4 Drying time to touch: [4]hours maximum.
.5 Drying time firm: [48]hours maximum.
.6 Service temperature: [minus 29]to [plus 93]degrees C.
.7 Application temperature: [4.4]degrees C minimum.
.8 Moisture permeability: [3.2]mm wet film at [37.3]degrees C.
.9 90% relative humidity: to ASTM E96, [02]perms.
.10 Shelf life: [12]months.
.4 Silicone caulking for joining faces of rigid urethane insulation.
.1 Colour: black.
.2 Specific gravity: 1.07.
.3 Tensile strength: 25 kg/cm2.
.4 Tear strength: 8 kg/cm2.
.5 Service temperature: 205 degrees C maximum.
2.10 ELECTRIC HEAT TRACING
SPEC NOTE: Active electric heat tracing to prevent the liquid in the pipe from freezing requires a heat tracing conduit, electric cable, power connection kits, terminal end seal kits and specified thermostatic controllers.
.1 Heat tracing conduits:
.1 Consisting of extruded plastic moulding and applied to pipe prior to application of insulation.
.2 Fasten securely to pipe and seal to prevent ingress of foam during insulation.
.3 Check conduit after insulating to ensure they are not plugged.
.4 Seal ends prior to shipping to prevent foreign material from entering conduit while in transit or during installation.
.2 Electric tracing cable:
.1 Resistive parallel circuit type: to CAN/CSA-C22.2 No.130, [self-regulating with semi-conductive core heating element] [constant watt].
.2 [Polyolefin] [Fluoropolymer]inner and outer insulation jackets, and suitable for cutting to length in field.
.3 If pipe being traced is plastic, heat trace cable to have metallic grounding overbraid of sufficient conductivity to carry fault current and secondary [Polyolefin] [Fluoropolymer]extruded overjacket to CAN/CSA-C22.2 No.130.
.4 Manufacturer to ensure that specified electric tracing cable and heat tracing conduit size are compatible, so that cable may be pulled in with relative ease.
SPEC NOTE: Dual sensing thermostat will limit cable operation, safeguard system against overheating damage and conserve energy.
.3 Thermostatic controller:
.1 Low temperature sensor control: factory preset at [5.0]degrees C.
.2 Attach high temperature sensor control to active zone of heat tracing cable and to serve as high temperature cut-out, factory preset at [29]degrees C.
.4 Terminal end seal kits: certified for installation in damp conditions to CAN/CSA-C22.2 No.130 and consisting of:
SPEC NOTE: Use one of the following paragraphs and coordinate with Electric Heat Tracing article.
.1 Constant watt:
.1 End connector.
.2 [90]cm of Teflon tape.
.3 Adhesive-lined heat shrink end cap.
.2 Self-regulating:
.1 Two heat-shrinkable tubes.
.5 Power connection kits: connect to pipe and to CAN/CSA-C22.2 No.130 as indicated.
SPEC NOTE: Use one of the following paragraphs and coordinate with Electric Heat Tracing article.
.1 Constant watt:
.1 Flexible conduit.
.2 End caps.
.3 12 AWG hook-up wire.
.4 Splices.
.5 Heat shrink sleeves.
.2 Self regulating:
.1 Base.
.2 Top.
.3 Sealing gasket.
.4 Terminal block.
.5 Locknuts.
2.11 WARNING TAPE
.1 Polyethylene tape: [150]mm wide by [0.15]mm thick as approved by [DCC Representative] [Consultant] [Departmental Representative].
.2 Tape for water mains: blue in colour with factory applied markings at one metre intervals, i.e. "Caution Buried Water Line".
.3 Tape for sanitary sewers: green in colour with factory applied markings at one metre intervals, i.e. "Caution Buried Sewer Line".
2.12 BURIED WARNING AND IDENTIFICATION TAPE
.1 Provide detectable aluminum foil plastic backed tape or detectable magnetic plastic tape manufactured specifically for warning and identification of buried piping.
.2 Tape: detectable by electronic detection instrument.
.3 Provide tape in rolls, [75]mm minimum width, colour coded for utility involved with warning and identification imprinted in bold black letters continuously and repeatedly over entire tape length.
.4 Warning and identification: reading [CAUTION BURIED PRE-INSULATED PIPING BELOW]or similar wording.
.5 Use permanent code and letter colouring unaffected by moisture and other substances contained in trench backfill material.
2.13 PIPE BEDDING AND SURROUND MATERIALS
.1 Granular material to following requirements:
.1 Crushed or screened stone or sand consisting of hard, durable, particles, free from clay lumps, cementation, organic material and other deleterious materials.
SPEC NOTE: If Canadian metric sieve standard CAN/CGSB-8.2 is chosen use table below and edit to suit project.
.2 Gradations to be within limits specified when tested to [ASTM C117] [ASTM C136]. Sieve sizes to CAN/CGSB-[8.1] [8.2].
	Sieve Designation
	% Passing

	200 mm
	-

	75 mm
	-

	50 mm
	-

	38.1 mm
	-

	25 mm
	-

	19 mm
	-

	12.5 mm
	-

	9.5 mm
	-

	4.75 mm
	[100]

	2.00 mm
	[50-90]

	0.425 mm
	[10-50]

	0.180 mm
	-

	0.075 mm
	[0-10]


SPEC NOTE: Strength requirement for concrete bedding encasement etc. should be noted here if different from that specified in Section 03 30 00- Cast-in-Place Concrete.
SPEC NOTE: 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: 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.
.2 Concrete for cradles, encasement, supports, thrust blocks: in accordance with Section [03 30 00- Cast-in-Place Concrete].
2.14 ESCUTCHEON PLATES
.1 Provide split hinge type metal plates for piping entering walls and floors in exposed spaces.
.2 Provide [polished stainless steel] [chromium-plated finish on copper alloy]plates in finished spaces.
.3 Provide paint finish on metal plates in unfinished spaces.
2.15 PIPE SLEEVES
.1 Provide sleeves where piping passes entirely through walls and floors.
.2 Ensure sleeves are of sufficient length to pass through entire thickness of walls and floors.
.3 Provide [25]mm minimum clearance between exterior of piping or pipe insulation, and interior of sleeve or core-drilled hole.
.4 Firmly pack space with mineral wool insulation.
.5 Seal space at both ends of sleeve or core-drilled hole with plastic waterproof cement which will [dry to firm but pliable mass], [provide mechanically adjustable segmented elastomeric seal].
.6 In fire walls and fire floors, seal both ends of sleeves or core-drilled holes with UL listed fill, void, or cavity material.
.1 For sleeves in masonry and concrete walls and floors provide [cast-iron] [ductile-iron] [hot-dip galvanized steel]sleeves.
.2 Provide core drilling of masonry and concrete in lieu of sleeves when cavities in core-drilled hole are grouted smooth.
.3 In other than masonry and concrete walls and floors provide sleeves made from [0.5]mm thick galvanized steel sheet.
2.16 BACKFILL MATERIALS
SPEC NOTE: Following properties given are typical requirements. Edit to local or project requirements. For private sector projects in Ontario, refer to Ontario OPSS 1010 Granular "A" or Granular "B" best known by industry.
.1 [Type 2 fill] [Type 1 fill]:
.1 Crushed, pit run or screened stone, gravel or sand consisting of hard durable particles free from clay lumps, cementation, organic material and other deleterious materials.
.2 Gradations: within limits specified when tested to [ASTM C136] [ASTM C117]. Sieve sizes to CAN/CGSB-[8.1] [8.2].
SPEC NOTE: If Canadian metric sieve standard CAN/CGSB-8.2 is chosen use Table below and edit to suit project.
.2 Table:
	Sieve Designation
	% Passing
	

	Type 1 Fill
	Type 2 Fill
	

	200 mm
	-
	-

	75 mm
	-
	[100]

	50 mm
	-
	-

	37.5 mm
	-
	-

	25 mm
	[100]
	-

	19 mm
	[75-100]
	-

	12.5 mm
	-
	-

	9.5 mm
	[50-100]
	-

	4.75 mm
	[30-70]
	[25-85]

	2.00 mm
	[20-45]
	-

	0.425 mm
	[10-25]
	[5-30]

	0.180 mm
	-
	-

	0.075 mm
	[3-8]
	[0-10]


SPEC NOTE: Add other type fill materials required, such as clear stone, impervious fill or clean sand.
.3 Type 3 fill: selected material from excavation or other sources, approved by [Departmental Representative] [DCC Representative] [Consultant]for use intended, unfrozen and free from rocks larger than [75]mm, cinders, ashes, sands, refuse or other deleterious materials.
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 pre-insulated piping systems installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Departmental Representative] [Consultant].
.2 Inform [DCC Representative] [Consultant] [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 REPAIRING DAMAGED PRE-INSULATED PIPE
.1 Repair damage to outer jacket by applying heat shrink sleeve as reviewed by [Departmental Representative] [DCC Representative] [Consultant]or cover using heated HDPE UV resistant adhesive backed tape.
3.3 TRENCHING
.1 Do trenching work in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling].
.2 Trench depth to provide cover over pipe [as indicated] [of not less than [_____] m from finished grade].
.3 Trench alignment and depth require [Departmental Representative's] [Consultant's] [DCC Representative's]approval prior to placing bedding material or pipe.
3.4 GRANULAR BEDDING AND SURROUND
.1 Place bedding and surround material in unfrozen condition.
.2 Place materials in uniform layers not exceeding 150 mm compacted thickness up to 300 mm above top of pipe.
.1 Compact each layer before placing succeeding layer.
.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe exterior. Do not use blocks when bedding pipe.
.4 Shape transverse depressions in bedding as required to make joints.
.5 Compact each layer full width of bed to at least [95]% maximum density to ASTM D698.
.6 Fill authorized excavation or unauthorized over excavation below design elevation of bottom of specified bedding with [lean mix concrete] [compacted type 3 fill] [compacted bedding material].
3.5 CONCRETE BEDDING AND ENCASEMENT
.1 Do concrete work in accordance with Section [03 30 00- Cast-in-Place Concrete]. Place concrete to details indicated.
.2 Position pipe on concrete blocks to facilitate placing of concrete.
.1 Anchor or weight pipe to prevent flotation when concrete is placed.
.3 Do not backfill over concrete within 24 hours after placing concrete.
3.6 PIPE INSTALLATION
.1 On dry ground, assemble shipping lengths of pipe into suitable installation lengths by heat butt-fusion.
.2 Provide trained personnel and jointing machine approved by pipe manufacturer for butt-fusion jointing of polyethylene pipe.
.1 Obtain services of trained technician from pipe manufacturer to [certify] [train]Contractor's personnel on jointing procedures and inspect jointing machine.
.2 Obtain letter from manufacturer certifying that Contractor's representatives who will perform jointing, are qualified and that jointing equipment has been inspected and is suitable for pipe supplied.
.3 Follow manufacturer's instructions in butt-fusion of joints.
.4 Join pipes at flanged ends in accordance with manufacturer's recommendations.
.5 Recheck pipe joints assembled above ground after placing in trench to ensure no movement of joints has taken place.
.6 Complete installation of rigid polyurethane halves on joints after laying pipe in trench and after successful pressure testing of pipe.
.1 Trim half shells to required length with handsaw to provide tight-fit in insulation gap between ends of factory insulation.
.2 Do not allow seam to exceed [3]mm in width at joint.
.1 Match outer surface of shell with outer surface of installation on pipe within tolerance of plus or minus [6]mm.
.2 Shave off any sharp edge with rasp.
.3 Hold half shells in place with masking tape while installing heat shrink sleeve.
.7 Install heat shrink sleeves using large broad flame propane torch to produce 600 mm flame.
.1 Peel back release liner 12 cm from end, centre sleeve over joint and press firmly down.
.1 Wrap sleeve around pipe, removing release liner as it is wrapped.
.2 If corner on underlap is not precut, then cutoff about 25 mm from each corner.
.2 Before completing overlap wrapping, warm underlap area approximately 12 cm until adhesive starts to appear at edge.
.1 Smooth out wrinkles with gloved hand.
.3 Remove remaining release liner and complete wrapping.
.4 Remove release paper from closure seal, prewarm adhesive slightly, centre seal over overlap and press down until well bonded.
.1 Heat closure seal, and press down with gloved hand to remove bubbles and wrinkles.
.5 Shrink sleeve around joint with torch: start at centre of sleeve.
.1 Keep torch moving using broad circumferential strokes to avoid burning.
.2 Continue shrinking sleeve toward one end until about 50 mm is left.
.3 Then aim torch inward towards centre and shrink edges.
.4 Repeat this operation on other end of sleeve.
.5 Finish off by applying long horizontal strokes of torch all around sleeve.
.6 Pay special attention to sleeve overlap area, ensuring no void remains along underlap edge.
.1 Use roller, or gloved hand to firmly and thoroughly press down along underlap edge.
.2 Start in centre and work outwards.
.7 Joint and sleeve cool for at least 30 minutes before lowering pipe into trench.
.8 Lay pipes on prepared bed, true to line and grade as indicated.
.1 No deviations without written approval of [Consultant] [Departmental Representative] [DCC Representative].
.2 Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
.3 Take out and replace defective pipe.
.4 Correct pipe which is not in true alignment or grade, or pipe which shows undue settlement after installation.
.5 Change method or equipment for setting alignment or grade if requested by [Departmental Representative] [Consultant] [DCC Representative].
.9 Do not lay pipe on frozen bedding.
.10 Do not let rocks or other foreign material, which might damage insulation jacket, fall on pipe.
.11 Keep jointing materials and installed pipe free of dirt and water and other foreign materials.
.1 Install removable watertight bulkhead at open end of pipe to prevent entry of foreign materials.
3.7 INSULATION OF FITTINGS
.1 Cut pipes as required to accommodate fittings and fitting insulation kits without damaging pipe insulation or its jacket.
.1 Leave smooth end at right angles to pipe axis.
.2 Cracks larger than 6.4 mm to be filled with insulation foamed-in-place in following manner:
.1 Use strip of thin galvanized sheet metal wide enough to overlap both insulation kit and pipe by at least 8 cm and long enough to wrap around pipe leaving 2.5 cm opening on top.
.2 Hold metal in place with two tension metal or nylon straps, one at either end.
.3 Spray foam through opening on top into cavity.
.4 Spray until cavity is almost half-filled on both sides of pipe.
.1 Foam will rise to complete filling.
.5 Allow to cure for 10 to 15 min.
.6 Trim top and apply waterproofing sealant asphalt mastic, HDPE tape or heat shrink tape.
3.8 ELECTRIC TRACING
SPEC NOTE: Supplier to provide extruded conduits for cable pulling on pipes that are to be electric traced.
.1 Seal heat trace channel at fittings and flanged joints, with silicone caulking.
.2 Cable conduit: in lengths as indicated.
.1 Splicing of heat-trace cable is not allowed unless approved by[Consultant] [DCC Representative] [Departmental Representative].
.3 Install tracer cable conduit prior to installation of half shell joints, terminal seal kits, power connector kits, thermostatic controllers, in accordance with system supplier's instructions and as indicated.
3.9 THRUST BLOCKS
SPEC NOTE: Thrust blocking is not normally required with butt fused polyethylene pipe.
.1 Do concrete work in accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Place concrete thrust blocks between bends, tees and fittings and undisturbed ground as indicated.
.3 Keep pipe couplings free of concrete.
.4 Do not backfill over concrete within 24 hours after placing.
3.10 PIPE BACKFILLING
.1 Do backfilling work in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling].
.2 Lay continuous runs of warning tape on top of surround material [300]mm directly above water and sewer mains.
.3 Surround and cover pipes between joints when pipe laying is complete and inspected by [Departmental Representative] [DCC Representative] [Consultant].
SPEC NOTE: Provide for winter protection or delete the following paragraph.
.4 Protect pipe from freezing if temperatures lower than minus 5 degrees C.
.5 Surround and cover joints and fittings with surround material placed and compacted as specified when testing results are accepted by [DCC Representative] [Consultant] [Departmental Representative].
.6 Place backfill material above pipe surround, in uniform layers not exceeding [150]mm compacted thickness.
.7 Mechanically compact each layer to at least [95]% [maximum density to ASTM D698] [corrected maximum dry density].
3.11 FIELD QUALITY CONTROL
.1 Site tests, and inspections:
SPEC NOTE: Edit to suit project.
.1 Test water mains for leakage in accordance with Section [33 11 16.01- Incoming Site Water Utility Distribution Piping].
.2 Leakage test sewage force mains in accordance with Section [33 34 00- Sanitary Utility Sewerage Force Mains].
.3 Flush and disinfect water mains in accordance with Section [33 11 16.01- Incoming Site Water Utility Distribution Piping].
.4 Field test sanitary sewers for infiltration and exfiltration in accordance with Section [33 31 13- Public Sanitary Utility Sewerage Piping].
.5 Test [force mains] [water mains] [sanitary sewers]for obstructions using "pig" test.
.1 Provide labour, tools, ropes, pigs and other equipment necessary to examine all work as required by [Departmental Representative] [Consultant] [DCC Representative].
.2 Unobstructed pipes: when wood or metal ball, having diameter 19 mm less than inside diameter of pipe can be readily pulled through pipe line.
.3 Repair or replace mains which do not pass pig test.
.4 If O-ring connections are used, provide temporary thrust blocks prior to hydrostatic pressure testing of piping system.
.5 Place bedding and backfill around center portion of piping system, leaving thrust blocks and field joints clear for observation.
.6 After successful completion of hydrostatic pressure test cast concrete thrust blocks.
.6 After completion of repair Work, redo [infiltration] [leakage] [exfiltration]tests and [pig]test.
.7 Test electric heat tracing in accordance with cable suppliers instructions and as follows:
SPEC NOTE: Use voltages and resistances based on system specified.
.1 [2500] [500]VDC insulation tester on each circuit for insulation value, and record readings before, during and after installation.
.2 Resistance values to not be less than [10] [20]megohms, regardless of length, in accordance with Table 24 of Canadian Electrical Code, Part 1.
.3 Testing procedure: carried out by [cable supplier]and witnessed by [DCC Representative] [Consultant] [Departmental Representative].
.1 Should insulation resistance be less than [10]megohms, installer to determine and rectify cause of resistance drop, and then re-test circuit.
.2 Procedure to be repeated until acceptable values are attained.
.8 Protect piping from freezing if testing at temperatures lower than [minus 5]degrees C.
3.12 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 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

