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SPEC NOTE: "Telethermics" covers thermal fluid distribution systems from 150 mm inside the "sending" building to 150 mm inside the "receiving" building.
SPEC NOTE: Use this section in conjunction with all sections relating to Telethermics.
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 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS  not required for the specific project.
SPEC NOTE: CGSB41-GP-29Ma, Tubing Plastic, Corrugated, Drainage was withdrawn and BNQ 3624-115 may be considered as replacement.
SPEC NOTE: CGSB 41-GP-31Ma, Tubing Plastic, Corrugated, Heavy Duty, for Subsurface Disposal of Sewage Effluent was withdrawn and replaced by BNQ 3624-050.
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS  not required for the specific project.
.1 American National Standards Institute (ANSI)/American Concrete Institute
SPEC NOTE: ANSI/ACI 315, Details and Detailing of Concrete Reinforcement has been cancelled and is superseded by ANSI/ACI SP 66.
.1 ANSI/ACI SP 66-[04], ACI Detailing Manual - 2004.
.2 American Society for Testing and Materials International (ASTM)
.1 ASTM C136-[05], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.2 ASTM C618-[05], Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
.3 ASTM D698-[00ae1], Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3(600kN-m/m3)).
.3 Bureau de normalisation du Québec (BNQ)
.1 NQ 3624-050-[97(M2-2001)], Unplasticized Poly(VinylChloride) (PVC) Perforated Rigid Pipe and Fittings 150 mm in Diameter or Smaller, for Underground Disposal of Effluents.
.2 NQ 3624-115-[M1-2001-02-04)], Polyethylene (PE) Pipe and Fittings - Flexible Corrugated Pipes for Drainage - Characteristics and Test Methods.
.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.40-[97], Anticorrosive Structural Steel Alkyd Primer.
.2 CAN/CGSB-1.105-[M91], Quick Drying Primer.
.3 CAN/CGSB-37.2-[M88], Emulsified Asphalt, Mineral-Colloid Type, Unfilled, for Dampproofing and Waterproofing and for Roof Coatings.
.4 CGSB 37-GP-9Ma-[83], Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and Waterproofing.
.5 CAN/CGSB-37.29-[M89], Rubber-Asphalt Sealing Compound.
.6 CGSB 37-GP-63M-[77], Cloth, Glass, Coated, for Membrane Waterproofing Systems and Built-Up Roofing.
.7 CGSB 51-GP-51M-[81], Polyethylene Sheet for Use in Building Construction.
.8 CAN/CGSB 85.10-[99], Protective Coating for Metals.
.5 Canadian Standards Association (CSA International)
.1 CAN/CSA-A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
.2 CSA-A23.4-[05], Precast Concrete - Materials and Construction.
.3 CSA-W59-[03], Welded Steel Construction (Metal Arc Welding).
.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.7 The Master Painters Institute (MPI)/Architectural Painting Specification Manual, (ASM-[February 2004]).
.1 MPI #23, Oil Alkyd Primer.
.2 MPI # 95, Quick Dry Primer for Aluminum.
.3 MPI EXT [_____]
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [two]copies WHMIS MSDS - Material Safety Data Sheets in accordance with Section [02 81 01- Hazardous Materials].
.3 Shop Drawings: Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.1 Cross-reference to Contract Documents.
.2 Include plans, elevations, [sections] [piping isometrics]construction details [(where not specifically indicated on plans)], of:
.1 Field connection points.
.2 Manholes.
.3 Pipe supports.
.4 Expansion [joints,] [loops,]anchors and guides.
.5 Vents, drains, valves, steam traps, [_____]
.6 Pipeline identification data including size, service, line number, insulation and jacket specifications.
.3 Show existing services located within 3 m of excavations.
.4 Scale of plans, elevations, sections:
.1 Minimum [1:50].
.2 Show piping NPS [2 1/2]and over by double lines.
.5 Shop drawings for alternative systems for expansion loops: include calculations based on temperature between [minus 18]degrees C and system operating temperature plus 25%. Obtain [Consultant's] [Departmental Representative's] [DCC Representative's]approval before fabrication.
.6 Concrete formwork:
.1 Indicate method of construction, materials, arrangement of joints, ties, shores, liners, location of temporary parts.
.7 Concrete reinforcement:
.1 Indicate bar sizes, spacing, locations, quantities, mesh, chairs, spacers, hangers with identifying code marks to permit correct placement without reference to structural drawings: to ANSI/ACI SP66.
.2 Detail placement of reinforcing where special conditions occur.
.8 Precast concrete inverted trench covers:
.1 Submit in accordance with CSA-A23.4.
.9 Access hatches:
.1 Indicate size, description of components, materials, attachment devices, description of frame and finish, construction details.
.10 Supplementary Drawings:
.1 Where directed by [DCC Representative] [Consultant] [Departmental Representative], Submit drawings to indicate relative position of various services before installation.
.2 Obtain approval of [Departmental Representative] [Consultant] [DCC Representative]before beginning Work.
.4 Samples:
.1 Submit duplicate 300 x 300 mm samples of each type of waterproofing membrane and [70]kg of filter material, in accordance with Section [07 53 23- Ethylene-Propylene-Diene-Monomer Roofing].
.5 Quality assurance submittals: submit following in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.1 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.
.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with 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.
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
.6 Closeout Submittals:
.1 Provide maintenance data for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Include maintenance data for:
.1 Access hatch hardware.
.2 [_____]
.7 Record Drawings:
.1 Provide as specified Section [21 05 01- Common Work Results for Mechanical].
.2 Include following:
.1 Information relating to elevations, inverts and location of piping, branches, anchors, expansion [joints], [loops].
.2 Valve data.
.3 Details of permanent instrumentation.
.4 Details of permanent provisions for temporary instrumentation.
.5 Access points.
.6 Details of pipe grades, vents, drip points.
.7 Drainage provisions at low points, manholes, valve chambers.
.8 Ventilation of manholes, valve chambers.
.9 Existing services uncovered during installation.
.10 Existing services known to exist within 3 m of installation.
.3 Inform [Departmental Representative] [DCC Representative] [Consultant]in writing and with explanatory drawings of construction which deviates from Contract Documents.
1.4 CONTRACT DRAWINGS
.1 General:
.1 Except for SIT detail drawings, are not intended to show structural details.
.2 [Are not intended to show architectural details].
.3 Except where dimensioned, indicate general arrangement only.
.4 Are not to be scaled.
1.5 CONTRACTOR'S SUPPLEMENTARY DRAWINGS
.1 Where directed by [DCC Representative] [Consultant] [Departmental Representative], Submit drawings to indicate relative position of various services before installation.
.2 Obtain approval of [Consultant] [DCC Representative] [Departmental Representative]before beginning Work.
1.6 QUALITY ASSURANCE
.1 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [Consultant] [contractor's representative] [Departmental Representative] [DCC Representative]in accordance with [Section  [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart] [____] [_____] ] [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]]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 Prior to start of Work arrange for site visit with [Departmental Representative] [DCC Representative] [Consultant]to examine existing site conditions adjacent to demolition work.
.3 Hold project meetings every [month] [week].
.4 Ensure [subcontractor representatives] [site supervisor] [key personnel] [project manager]attend.
.5 [Departmental Representative] [DCC Representative] [Consultant]will provide [verbal] [written]notification of change to meeting schedule established upon contract award [24]hours prior to scheduled meeting.
1.7 DELIVERY, STORAGE AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
.2 Waste Management and Disposal:
.1 Separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.8 START-UP, COMMISSIONING
.1 Refer to Section [35 65 16- Telethermics - Distribution Piping - PVC - FPR] [33 65 13- Telethermics - Distribution Piping - Steel].
1.9 MAINTENANCE
.1 Extra Materials:
.1 Furnish special tools for maintenance of systems and equipment.
.2 Include following:
.1 [_____]
.2 [_____]
.3 [_____]
.2 Maintenance Service: permit maintenance and dissembly without disturbance from building structure or other equipment and with minimum disturbance to connected systems.
Part 2 Products
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to the construction and verification of this project for attaining environmental performance goals. Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic and low VOC content sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
2.1 SUSTAINABLE REQUIREMENTS
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
2.2 CONCRETE FORMWORK
.1 Lumber: plywood and wood formwork materials to CAN/CSA-A23.1/A23.2.
.2 Form release agent: in accordance with Section [03 10 00- Concrete Forming and Accessories].
.3 Form ties: in accordance with Section [03 10 00- Concrete Forming and Accessories].
2.3 CONCRETE REINFORCEMENT
.1 In accordance with Section [03 20 00- Concrete Reinforcing].
.2 Fabrication:
.1 In accordance with Section [03 20 00- Concrete Reinforcing].
.2 Tolerances (plus or minus):
.1 Sheared length: 25 mm.
.2 Depth of truss bar: plus 0.0 mm, minus 12 mm.
.3 Stirrups, ties, spirals: 12 mm.
2.4 CAST-IN-PLACE CONCRETE
.1 Cast-in-place items:
.1 Anchors, steelwork, baseplates, sleeves, ladder rungs.
.2 Follow manufacturer's instructions for casting into concrete.
.3 Materials: in accordance with Section [03 30 00- Cast-in-Place Concrete], supplemented as follows:
.1 Non-shrink grout: use metallic aggregate to develop compressive strength of 50 MPa after 28 days.
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.
.4 Concrete mixes: in accordance with Section [03 30 00- Cast-in-Place Concrete], supplemented as follows:
.1 Produce 20 MPa compressive cylinder strength after 28 days, containing 20 mm maximum size coarse aggregate.
.5 Admixtures:
.1 Permitted only to correct deficiency in mixtures or to make correct placement requirements as recommended by testing laboratory and approved by [Departmental Representative] [DCC Representative] [Consultant].
.2 [DCC Representative] [Departmental Representative] [Consultant]may withdraw approval for use if concrete performance appears unsatisfactory.
.3 Accelerating admixtures: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.4 Calcium chloride: not permitted.
.5 Set-retarding admixtures: in accordance with Section [03 30 00- Cast-in-Place 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
.6 Fly ash: to ASTM C618.
.6 Air entraining:
.1 In accordance with Section [03 30 00- Cast-in-Place Concrete].
2.5 DISTRIBUTION PIPING
.1 Distribution piping:
.1 In accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel] [35 65 16- Telethermics - Distribution Piping - PVC - FPR].
.2 Pipe saddles:
.1 Size to maintain same pipe centreline height above concrete support pad as pipe guides.
.2 Provide 1 mm thick Type 304 stainless steel strips bent around channel corners and tack welded to channel.
.3 Pipe alignment guides:
.1 Size to suit full thickness of insulation, finishes and jackets and to provide [150]mm (minimum) movement.
.2 Guide casing: [150]mm minimum long, bolted or welded to support.
.3 Guide spiders: [150]mm minimum long, clamped to pipe at each end.
.4 Anchors:
.1 As indicated.
.5 Baseplates:
.1 Provide under pipe saddles, guides.
.2 As indicated.
.6 Pipe supports:
.1 [As specified herein] [As indicated].
SPEC NOTE: The Environmental Choice guideline CCD-047 or the Master Painters Institute list of Green Approved Products provides acceptable standards for paint products that provide reduced environmental impacts
2.6 PAINTING
.1 Materials:
.1 Primer: to [MPI #23] [CAN/CGSB-1.40] [MPI EXT [_____] ].
.2 Other paint materials: to [CGSB 85.10] [MPI EXT [_____] ].
.3 Paint materials for each coating formula to be product of one manufacturer.
.4 Colours: selected by [DCC Representative] [Consultant] [Departmental Representative].
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.
2.7 THERMAL INSULATION
.1 General:
.1 In accordance with Section [33 05 14.03- Telethermics Pre-Fabricated Steel Maintenance Holes]supplemented as specified herein.
.2 Accessories:
.1 Binding wire: Type 304 stainless steel, 1.2 mm diameter, dead soft  annealed.
.2 Glass fibre cloth: to CGSB 37-GP-63M.
.3 Glass fibre thread.
.4 Roofing felt: 20.4/22.8 kg per m2.
.5 Straps: Type 304 stainless steel, 13 mm x [_____]
2.8 PRE-CAST CONCRETE INVERTED TRENCH COVERS
.1 General:
.1 In accordance with Section [03 41 00- Precast Structural Concrete].
.2 Units 3 m long, except that where required to obtain exact length of conduit section, one (1) unit may be less than 3 m long. Units may be cut to length.
.2 Qualifications of manufacturer:
.1 Manufacturer to meet requirements of CSA-A23.4.
.2 Submit documentation in accordance with CSA-A23.4, including certification by structural engineer that manufacturing equipment, materials and methods used comply with CSA-A23.4.
.1 Obtain written approval of [DCC Representative] [Departmental Representative] [Consultant]before beginning manufacturing.
.3 Tolerances:
.1 Length, width, height: 6 mm.
.2 Cover to reinforcements: 40 mm minimum.
.4 Source quality control:
.1 In accordance with Section [03 41 00- Precast Structural Concrete].
.5 Materials:
.1 In accordance with Section [03 41 00- Precast Structural Concrete].
.2 Anchors, supports: type 38 W, primed after manufacture.
.3 Non-shrink grout: to develop minimum compressive strength of 48 MPa after 28 days.
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.
.6 Concrete mixes:
.1 In accordance with Section [03 41 00- Precast Structural Concrete].
.2 Minimum of 34.5 MPa compressive cylinder strength after 28 days.
.3 Use of calcium chloride not permitted.
.7 Grout mixes: in accordance with  Section [03 41 00- Precast Structural Concrete].
.8 Fabrication: in accordance with  Section [03 41 00- Precast Structural Concrete].
.9 Finishes: smooth and even, to CSA-A23.4.
2.9 INVERTED TRENCH COVER JOINT SEALS
.1 Asphalt primers: to CGSB 37-GP-9Ma.
.2 Rubber asphalt joint sealing compound: to CAN/CGSB-37.29.
.3 Back-up for rubber asphalt joint sealing compound: glass cloth to CGSB 37-GP-63M.
.4 Asphalt waterproofing emulsion: to CAN/CGSB-37.2.
.5 Reinforcing membrane for embedding in asphalt emulsion: glass cloth having tensile strength in every direction of 350 N/cm2and weight of 185 g/m2.
2.10 CONDUIT DRAINS
.1 Perforated drain pipes: 100 mm diameter I.D., [PE to NQ 3624-115] [corrugated, slotted tubing of high density polyethylene] [PVC to NQ 3624-050].
.2 Non-perforated drain pipes: corrugated high strength: to NQ 3624-115.
.3 Forms for containing filter material: 13 mm thick particle board, supported by 50 x 50 mm stakes.
.4 Filter material:
.1 Graded, washed, hard, durable particles of natural aggregate, free from shale, silt, clay, loam, friable materials, roots, vegetable matter, and meeting following gradation limits when tested to ASTM C136:
	Sieve Designation
	% passing

	12.50
	[100]

	9.50
	[95 - 100]

	2.35
	[60 - 95]

	0.60
	[20 - 60]

	0.30
	[10 - 30]

	0.15
	[0 - 10]


.5 Backfill material: clean sand providing 150 mm minimum cover.
2.11 WATERSHED DRAPE
.1 Polyethylene sheet, 0.381 mm thick: to CGSB 51-GP-51M.
2.12 ACCESS HATCHES
.1 Design criteria: live load: [15]kPa, withstand damage or permanent deformation of seals.
.1 Adjustment and seal assembly with provision for expansion and contraction of components.
.2 Materials:
.1 Aluminum sheet metal: 6 mm thick, mill finish embossed diamond plate.
.2 Aluminum:
.1 Extruded sections of AA6063-T5 alloy.
.2 Components: one piece without splices.
.3 Gaskets: extruded resilient neoprene, with full recovery after 50% compression.
.4 Primer: to [MPI EXT [_____] ] [CAN/CGSB-1.105].
.3 Components:
.1 Hatch lid: double leaf, size to suit valve boxes.
.2 Hatch lid support frame: 6 mm thick aluminum with anchor flange around perimeter.
.4 Accessories:
.1 Operator: flush lift handles, spring-operated hold-open device with release handle.
.2 Hinges: minimum [2]on each leaf, heavy duty, bronze, with stainless steel pins.
.3 Securing latch: hold-open operating arm with vinyl grip handle to permit one handle release.
.4 Surface-mounted padlock hasps or slam locks.
.5 Drainage coupling to collect and lead off rain and condensation.
.5 Fabrication:
.1 Free of twists, bends, visual distortion.
.2 Seal corners and joints.
.3 Assemble with accessories in accordance with approved shop drawings.
.4 Ensure continuity of weather-tight seal and proper fit to valve box.
.6 Welding: to CSA W59, except where specified herein.
.7 Finish: factory applied lacquer with bituminous coating applied to exterior of frame.
.8 Protection:
.1 Apply protective coatings of paper or sprayed plastic to prevent marring, scratching or damage to plastic and metal during handling and installation.
.2 Coating: strippable, without residue to collect dirt.
.3 Store flat on clean and level surface to prevent twisting and permanent deformation.
SPEC NOTE: The Environmental Choice guideline CCD-047 or the Master Painters Institute list of Green Approved Products provides acceptable standards for paint products that provide reduced environmental impacts
2.13 LOCATION MARKERS
.1 Markers: 150 mm square dressed cedar stakes, 1500 mm long, painted two coats white enamel over primer, with black enamel lettering 50 mm high.
.2 Markings:
.1 To suit service.
.2 At ends of service, add "END".
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 SITE SURVEY
.1 Prior to beginning Work, conduct survey to confirm:
.1 Profile along intended route.
.2 Locations and inverts of storm drains, catch basins, drainage ditches into which conduit drains are to be connected.
.2 Reference survey to established benchmarks.
.3 Inform [Consultant] [Departmental Representative] [DCC Representative]immediately of conflicts or discrepancies.
3.3 CO-ORDINATION
.1 Co-ordinate with work of other disciplines to avoid conflicts.
.2 Locate SIT system to ensure minimum interference and to provide maximum space for operation and maintenance.
.3 Where interferences occur, [Consultant] [DCC Representative] [Departmental Representative]to approve relocation.
3.4 PROVING ROUTE
.1 Prove grades of continuous base pad, [manholes] [service vaults]far enough in advance of installation to permit relocation or redesign necessitated by unforeseen obstacles.
.2 Unless specified, pour [manholes] [service vaults]only after next [service vault] [manhole]has been fully excavated and intervening line is proved feasible by [complete excavation] [locating services and proving their elevation in relation to datum specified].
.3 Demolish and remove work constructed in contravention of these requirements and which must be relocated or redesigned because of unforeseen obstacles along route.
3.5 PREPARATION OF TRENCHES
SPEC NOTE: Ensure that Section 31 23 33.01- Excavating, Trenching and Backfilling includes for use of approved backfill material free from material larger than 6 mm diameter.
.1 Trenches: as specified in Section [31 23 33.01- Excavating, Trenching and Backfilling]supplemented as follows:
.1 Prepare and drain as indicated.
.2 Run drainage piping to disposal point[s]as indicated.
.3 Bedding: smooth, level to provide continuous and uniform support.
.4 Trench width:
.1 Provide spacing for distribution piping.
.2 Increase width if necessary to provide adequate working space.
3.6 CONCRETE FORMWORK
.1 General:
.1 Do concrete formwork in accordance with CAN/CSA-A23.1/A23.2, except where indicated otherwise.
.2 Do concrete formwork necessary for poured-in-place concrete.
.3 Erection: in accordance with Section [03 10 00- Concrete Forming and Accessories]and maintain following maximum tolerances.
.1 Deviations from vertical: 6 mm in 3 m. 10 mm in 6 m or more.
.2 Deviations from flat surfaces for wall, floors: 3 mm in 3 m.
.3 Deviations in horizontal lines: 6 mm in 3 m.
.4 Deviation in cross-section dimensions or in thickness of slab and walls: plus or minus 6mm.
.2 Use 20 mm chamfer strips on external corners.
3.7 CONCRETE REINFORCEMENT
.1 In accordance with Section [03 20 00- Concrete Reinforcing].
.2 Weld reinforcing to CSA W59, except where otherwise indicated.
.3 Test reports: [upon request,]provide certified copy of mill test report of steel supplied, showing physical and chemical analyses.
.4 Substitutes: substitution of different size bars will be permitted only after written approval from [DCC Representative] [Consultant] [Departmental Representative].
.5 Placement:
.1 Place, support, space in alignment to positions as indicated and as follows:
.1 Exposed concrete: consider as architectural concrete and use non-staining supports and spacers.
.2 Slab-on-grade, structural beams, structural slabs: support reinforcing on, and secure to, supports.
.2 Obtain approval of [DCC Representative] [Departmental Representative] [Consultant]before welding reinforcing bars.
.3 Clean reinforcing before placing concrete.
.4 Obtain approval of [Departmental Representative] [DCC Representative] [Consultant]before placing concrete.
3.8 CAST-IN-PLACE CONCRETE
.1 In accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Concrete work:
.1 Provide continuous concrete pad for piping, support of inverted trench covers, other equipment.
.2 Provide [branch boxes,] [access boxes,] [valve boxes,] [anchor blocks,]and other items as indicated.
.3 Set anchor steelwork and base plates.
.3 Installation: in accordance with Section [03 30 00- Cast-in-Place Concrete], supplemented as follows:
.1 Set elevations of pads to approved shop drawings.
.2 Trowel top surface and tool edges.
.4 Inserts: in accordance with Section [03 30 00- Cast-in-Place Concrete], supplemented as follows:
.1 Sleeves and pipes may pass through slabs, walls provided that they do not displace any reinforcement and are of galvanized steel of not less than standard pipe thickness.
.5 Defective concrete work: remove and make good excessive honeycomb or embedded debris as directed by [DCC Representative] [Consultant] [Departmental Representative].
.6 Patching:
.1 Patch imperfections while concrete is green, as follows:
.1 Chip down edge perpendicular to surface to [Consultant's] [Departmental Representative's] [DCC Representative's]approval.
.2 Wet area, brush on 1:1 cement sand grout.
.3 Patch with 1:2 cement sand mortar with 10% hydrated lime.
.2 Patch existing concrete surfaces where damaged by work of this contract.
.7 Existing work: patch and make good including cutting and patching for new work, in accordance with good workmanship.
.8 Inspection and testing:
.1 In accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Testing laboratory to make at least one slump test for each set of test cylinders taken.
3.9 INSTALLATION OF DISTRIBUTION PIPING
.1 Piping: in accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel].
.2 Pipe supports:
.1 Obtain approval of [DCC Representative] [Consultant] [Departmental Representative]before starting fabrication.
.2 Install as indicated.
.3 Set anchor steelwork and baseplates into continuous base pad as indicated.
.4 Clean and paint pipe supports with two coats of rustproof paint after installation and welding.
.5 Install 1 mm thick stainless steel strip on each pipe saddle and on surface on which it slides, as indicated.
.6 Spacing of pipe supports: steam and condensate return piping:
.1 Base spacing on size of condensate piping.
.2 Conform to following schedule:
	Condensate pipe size (NPS)
	Support spacing (m)

	Up to 1-1/4
	2.0

	1-1/2
	2.7

	2
	3.0

	2-1/2
	3.3

	3
	3.7

	4
	4.3

	6
	5.1

	8
	5.8

	10
	6.7


.7 Provide supports within 300 mm of each change in direction of piping.
3.10 PAINTING
.1 Paint ferrous components used in this contract.
.2 Do painting and finishes to [MPI EXT [_____] ] [CAN/CGSB 85.10]and to manufacturer's instructions.
.3 Painting:
.1 [Paint on site] [Shop paint]with one [1]coat of primer.
.2 Clean and repaint with primer welded, previously primed and damaged surfaces.
3.11 THERMAL INSULATION
.1 In accordance with Section [33 07 13- Telethermics: Thermal Insulation], and following requirements.
.2 Finishes:
.1 Secure insulation with binding wire.
.2 Wrap glass fibre cloth spirally around insulation to completely cover insulation.
.3 Wrap glass fibre thread spirally over cloth at 150 mm spacing.
.4 Place roofing felt over top half of insulation.
.5 Secure with straps at 300 mm centres and with one at each end of each section of insulation.
3.12 PRE-CAST CONCRETE INVERTED TRENCH COVERS
.1 Set covers properly on continuous support pad.
.2 Non-cumulative installation tolerances:
.1 Joint dimension: nominal 6 mm maximum variation, plus or minus 2 mm.
.2 Edge alignment and offset: 6 mm maximum.
.3 Set units dry, without mortar, attaining specified transverse joint dimensions with approved template.
3.13 INVERTED TRENCH COVER JOINT SEALS
.1 Seal joints between adjacent units, between units and adjacent walls, [manholes,] [branch boxes] [pits,] [service vaults,], other joints [as indicated] [as directed by  [DCC Representative] [Consultant] [Departmental Representative]].
.2 Inspections:
.1 Ensure surfaces are dry, smooth, and free from conditions which may adversely affect execution, quality or permanence of seal.
.2 [Consultant] [Departmental Representative] [DCC Representative]to approve installation of trench covers and provision of specified clearances.
.3 Preparation:
.1 Sweep surfaces to remove loose and foreign material.
.2 Remove fins, sharp edges, oil, grease.
.4 Seals:
.1 Treat surfaces with approved asphalt primer.
.2 Insert crumpled or rolled strip of glass cloth into transverse joints so as to form back-up for joint sealing compound.
.3 Caulk joint with rubber asphalt joint sealing compound.
.1 Allow recommended time to dry.
.4 Apply one full-bodied coat of emulsion and immediately embed one 75 mm wide strip of glass cloth.
.5 Apply second layer of emulsion and embed one 150 mm wide strip of glass cloth.
.6 When dry, fully cover cloth with final full bodied coat of asphalt emulsion.
SPEC NOTE: Joints between pre-cast concrete inverted trench covers and continuous base pad must not be sealed. This is inherent feature of design.
.5 Do not seal joints between pre-cast concrete inverted trench covers and continuous base pad.
3.14 CONDUIT DRAINS
.1 Check for conformity to specified elevations and cross-sections before starting work.
.2 Clean areas free from foreign material.
.3 Check for unstable areas and areas requiring further compaction.
.4 Notify [DCC Representative] [Consultant] [Departmental Representative]of unsatisfactory conditions.
.5 Begin installation only after:
.1 Above work has been completed.
.2 Inverted concrete trench covers have been installed and sealed.
.3 Filter material retaining forms have been installed.
.4 Receipt of [DCC Representative's] [Departmental Representative's] [Consultant's]approval.
.6 Clean interior of drain pipes and surfaces of couplings before laying.
.7 Install as indicated.
.8 Filter material:
.1 Obtain approval of [Consultant] [DCC Representative] [Departmental Representative]of installed piping system and formwork before installing filter material.
.2 Place filter material concurrent with placement of backfill material outside formwork.
.3 Compact filter material in continuous horizontal layers not exceeding 150 mm loose depth.
.4 Compact to 90% maximum density to ASTM D698.
.9 Non-perforated drain piping:
.1 Install to 2% slope from perforated drains to point of disposal.
.2 Make watertight joints.
.3 Do not use shims to establish pipe grades.
.4 Use fittings recommended by manufacturer except where indicated.
.5 Install plugs at end of collector drains.
.6 End of day or work stoppage: protect pipe ends from damage and entry of foreign material.
.7 Connect to point of disposal in approved manner.
3.15 WATERSHED DRAPES
.1 Install after drains and filter material are completed and approved.
.2 Install polyethylene sheets over entire length of system as indicated with minimum 1000 mm overlap at each joint in sheeting.
3.16 FIELD QUALITY CONTROL
.1 Site tests, and inspections:following supplements requirements of Section [21 05 01- Common Work Results for Mechanical]:
.1 Place concrete covers only after successful completion of pressure tests and systems are successfully commissioned.
.2 Furnish certificates of tests.
.3 After pressure tests, flush out and clean piping systems.
.2 Installation Certificates: provide certificates, upon completion, confirming that work as installed conforms to requirements of authority having jurisdiction.
3.17 CLEANING AND FLUSHING OUT
.1 In accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel] [35 65 16- Telethermics - Distribution Piping - PVC - FPR].
3.18 ACCESS HATCHES
.1 Installation:
.1 Install plumb, level, in proper alignment as indicated, in accordance with manufacturer's recommendations.
.2 Coat component surfaces in contact with dissimilar materials with bituminous paint or bond breaker approved by [Departmental Representative] [Consultant] [DCC Representative].
.3 Ensure integral installation with concrete surfaces.
.4 Clean and adjust fitments, hardware, operating parts.
3.19 LOCATION MARKERS
.1 Install markers at 30 m intervals, on centre-line of trench at expansion loop corners, changes in direction, building entry.
.2 Set with top 30 mm above finished grade.
.3 Markers not to damage SIT system.
3.20 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

