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SPEC NOTE DESCRIPTION: This Section specifies concrete encased duct banks, precast and cast-in-place concrete manholes, their construction, installation, marking requirements and inspection.
SPEC NOTE: Plastic underground power cable ducting based on CSA C22.2 No. 211.1.
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.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A82/A82M-[05a], Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
.2 ASTM A185/A185M-[05a], Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.
.3 ASTM C139-[05], Standard Specification for Concrete Masonry Units for Construction of Catch Basins and Manholes.
.4 ASTM C 478/C478M-[06], Standard Specification for Precast Reinforced Concrete Manhole Sections.
.5 ASTM D1056-[00], Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber.
.2 Canadian Standards Association (CSA International)
.1 CAN/CSA-A3000-[03(R2005)], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.1 CSA-A3001-[03], Cementitious Materials for Use in Concrete.
.2 CSA A23.1/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
SPEC NOTE: The following reference standard has been withdrawn with no replacement: CAN/CSA-G30.3 - Cold drawn Steel Wire for Concrete Reinforcement. Consider using ASTM A82.
SPEC NOTE: CSA G30.5, Welded Steel Wire Fabric for Concrete Reinforcement has been withdrawn with no replacement. Consider using ASTM A185.
.3 CAN/CSA-G30.18-[M92(R2002)], Billet-Steel Bars for Concrete Reinforcement.
.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
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:
.1 Submit shop drawings for precast manholes.
.4 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.
.5 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
1.4 QUALITY ASSURANCE
.1 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [Departmental Representative] [Consultant] [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.
1.5 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 [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
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].
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
2.2 PVC DUCTS
.1 PVC ducts, type EB1, encased in [reinforced]concrete.
2.3 PVC DUCT FITTINGS
.1 Rigid PVC [translucent pushfit] [opaque solvent welded]type couplings, bell end fittings, plugs, caps, adaptors as required to make complete installation.
.2 Expansion joints.
.3 Rigid PVC 5 degree angle couplings.
2.4 MANHOLES
.1 Provide type indicated.
.2 Top, walls, and bottom: reinforced concrete.
.3 Walls and bottom: monolithic concrete construction.
.4 Locate duct entrances and windows near corners of structures to facilitate cable racking.
.5 Covers: fit frames without play.
.6 Form steel and iron to shape and size with sharp lines and angles.
.7 Castings: warp and blow hole free.
.8 Exposed metal: smooth finish without sharp lines and arises.
.9 Provide lugs, rabbets, and brackets.
.10 Set pulling-in irons and other built-in items in place before depositing concrete.
.11 Install pulling-in iron in wall opposite each duct line entrance.
.12 Cable racks, including rack arms and insulators: sized to accommodate cable.
2.5 PRECAST CONCRETE MANHOLES
.1 Precast concrete manholes and auxiliary sections fabricated in steel forms.
.2 Aggregates: to CSA A23.1/A23.2.
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 (ftp://ftp.pwgsc.gc.ca./rps/docentre/st/st252-e.pdf) 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.
.3 Cement: CAN/CSA-A3001, Type [GU].
.4 Steel welded wire fabric mesh reinforcing: to [ASTM A82/A82M].[ASTM A185/A185M]
.5 Pulling inserts and bolts for racks integrally cast in concrete: to [_____]
.6 Neoprene gasket seals between manhole sections: to ASTM D1056.
SPEC NOTE: Review project requirements for expected usage of manholes and specify manhole lids and other personnel hatches accessing confined spaces to be not less than 762 mm clear diameter. This minimum dimension will ensure that medium sized persons with self contained breathing apparatus can physically negotiate the opening and it will allow persons that are unconscious because they have been overtaken by fumes to be extracted.
.7 Size: [762]mm clear diameter.
.8 Precast Concrete Manholes: to [ASTM C478/C478M].
.1 Manhole step and ladder rung spacing: [405].
2.6 CAST-IN-PLACE CONCRETE MANHOLES
.1 Smooth trowel finish for floors and horizontal surfaces.
.2 Concrete: in accordance with [Section 03 30 00- Cast-in-Place Concrete].
.3 Construct walls on cast-in-place concrete footing except that precast concrete base sections are used for precast concrete manhole risers.
.4 Concrete block: to ASTM C139 and in accordance with [Section 04 22 00- Concrete Unit Masonry].
2.7 DRAINAGE
.1 Floor drain fittings: consisting of floor drain, back water valve, trap and pipe connection to [drainage system] [dry sump].
SPEC NOTE: Use next paragraph for DND projects.
.2 Storm sewer connection: cast iron service saddle consisting of oil resistant gasket, stainless steel clamp and oil resistant 0 ring.
SPEC NOTE: Delete next paragraph if sump pit size indicated on drawings.
.3 Sump pit: [300 x 300 x 125]mm.
2.8 MANHOLE NECKS
.1 Concrete brick and mortar.
2.9 MANHOLE FRAMES AND COVERS
.1 Cast iron manhole frames and covers.
SPEC NOTE: Use next paragraph for PSPC, Correctional Service Canada projects.
.2 Bolted on covers to prevent unauthorized entry.
SPEC NOTE: Review project requirements for expected usage of manholes and specify manhole lids and other personnel hatches accessing confined spaces to be not less than 762 mm clear diameter. This minimum dimension will ensure that medium sized persons with self contained breathing apparatus can physically negotiate the opening and it will allow persons that are unconscious because they have been overtaken by fumes to be extracted.
.3 Size: [762]mm clear diameter.
2.10 GROUNDING
.1 Ground rods: in accordance with Section [26 05 27- Grounding - Primary]for cable rack grounding.
2.11 CABLE RACKS
.1 Hot dipped galvanized cable racks and supports.
.2 [12 x 100]mm preset inserts for rack mounting.
2.12 CABLE PULLING EQUIPMENT
.1 Pulling iron: galvanized steel rods, size and shape as indicated.
.2 Pull rope: [6]mm stranded [nylon] [polypropylene], tensile strength [5]kN, continuous throughout each duct run with [3]m spare rope at each end.
SPEC NOTE: If more than one type of marker is specified, indicate or specify in which areas they are to be used.
2.13 MARKERS
SPEC NOTE: For DOT projects, request copy of standard drawing for marker.
.1 Concrete type cable markers: [600 x 600 x 100]mm, with words: "Cable", "Joint", "Conduit" impressed in top surface, with arrows to indicate change in direction of duct runs.
.2 Cedar post type markers: [89 x 89]mm square, [1.5]m long, pressure treated with [coloured] [clear], [_____]
.1 Nameplate: aluminum anodized [89 x 125]mm, [1.5]mm thick mounted on cedar post with mylar label 0.125 mm thick with words "Cable", "Joint", "Conduit" with arrows to indicate change in direction.
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 INSTALLATION GENERAL
.1 Install underground [and manholes] [duct banks]including formwork.
.2 Build [duct bank] [and manholes]on undisturbed soil [or on well compacted granular fill not less than  [150] mm thick, compacted to 95% of maximum proctor dry density].
.3 Open trench completely between manholes before ducts are laid and ensure that no obstructions will necessitate change in grade of ducts.
SPEC NOTE: Use next paragraph only for unstable soil (clay).
.4 Prior to laying ducts, construct "mud slab" not less than [75]mm thick.
.5 Install ducts at elevations and with slope as indicated and minimum slope of 1 to 400.
.6 Install base spacers at maximum intervals of [1.5]m levelled to grades indicated for bottom layer of ducts.
.7 Lay PVC ducts with configuration and reinforcing as indicated with [preformed interlocking, rigid plastic]intermediate spacers to maintain spacing between ducts at not less than [75] [40]mm horizontally and vertically.
.1 Stagger joints in adjacent layers at least [150]mm and make joints watertight.
.2 Encase duct bank with [75]mm thick concrete cover.
.3 [Use galvanized steel conduit for sections extending above finished grade level].
.8 Make transpositions, offsets and changes in direction using 5 degree bend sections, do not exceed a total of 20 degree with duct offset.
.9 Use bell ends at duct terminations in manholes or buildings.
.10 Use conduit to duct adapters when connecting to conduits.
.11 Terminate duct runs with duct coupling set flush with end of concrete envelope when dead ending duct bank for future extension.
.12 Cut, ream and taper end of ducts in field in accordance with manufacturer's recommendations, so that duct ends are fully equal to factory-made ends.
.13 Allow concrete to attain 50% of its specified strength before backfilling.
.14 Use anchors, ties and trench jacks as required to secure ducts and prevent moving during placing of concrete.
.1 Tie ducts to spacers with twine or other non-metallic material.
.2 Remove weights or wood braces before concrete has set and fill voids.
.15 Clean ducts before laying:
.1 Cap ends of ducts during construction and after installation to prevent entrance of foreign materials.
.16 Duct cleaning:
.1 Pull [300]mm long x diameter [6]mm less than internal diameter of duct [wooden] [steel]mandrel through each duct, immediately after placing of concrete.
.2 Then pull stiff bristle brush through duct; avoid disturbing or damaging ducts where concrete has not set completely.
.3 Pull stiff bristle brush through each duct immediately before pulling-in cables.
.17 Install four [3]m lengths of [10M] [15M]reinforcing rods, one in each corner of duct bank when connecting duct to manholes or buildings.
.1 Wire rods to [15M] [10M]dowels at manhole or building and support from duct spacers.
.2 Protect existing cables and equipment when breaking into existing manholes.
.3 Place concrete down sides of duct bank filling space under and around ducts.
.4 Rod concrete with flat bar between vertical rows filling voids.
.18 Install pull rope continuous throughout each duct run with [3]m spare rope at each end.
3.3 MANHOLES
SPEC NOTE: Use one of the following two paragraphs.
.1 Build cast-in-place manholes.
.2 Install precast manholes.
.3 Concrete Placement:
.1 Place concrete in two lifts with slab and sump in first, walls, roof and neck in second lift.
.2 Provide key in walls to slab.
.3 Place [100 x 6]mm PVC water bar vertically in key.
.4 Install ground rod before placing slab and place reinforcing steel, inserts for cable rack, pulling irons, drain, duct outlets, duct run dowels before casting walls. Make manhole to duct connection as indicated.
.4 Provide [115]mm deep window to facilitate cable bends in wall at each duct connection.
.1 Terminate ducts in bell-end fitting flush with window face.
.2 Provide four [10M]steel dowels at each duct run connection to anchor duct run.
.3 [On runs of 16 ducts and over, support concrete duct encasement on a  [700] [75] mm thick concrete pier poured against manhole wall between slab and bottom of duct run, provide dowels for anchoring].
.5 Alternately connect large duct runs by leaving square opening in wall, later pouring duct run and wall opening in one pour, and install [10M x 3m]reinforcing rods in duct run at manhole connection.
.6 Build up concrete manhole neck to bring cover flush with finished grade in paved areas and [40]mm above grade in unpaved areas.
.7 Install manhole frames and covers for each manhole:
.1 Set frames in concrete grout onto manhole neck.
.8 Drain floor towards sump with 1 to 48 slope minimum and install drainage fittings as indicated.
.9 Install cable racks, anchor bolts and pulling irons as indicated.
.10 Grout frames of manholes:
.1 Cement grout to consist of two parts sand and one part cement and sufficient water to form a plastic slurry.
.11 Ensure filling of voids in joint being sealed.
.1 Plaster with cement grout, walls, ceiling and neck.
.12 Spray paint "X" on ceiling of manhole above floor drain or sump pit.
3.4 MARKERS
SPEC NOTE: For DOT projects refer to department's standard drawings.
.1 Mark location of duct runs under hard surfaced areas not terminating in manhole with [railway spike]driven flush in edge of pavement, directly over run.
.1 Place concrete duct marker at ends of such duct runs.
.2 Construct markers and install flush with grade.
.2 Mark ducts every [150]m along straight runs and changes in direction.
.3 Where markers are removed to permit installation of additional duct, reinstall existing markers.
.4 Lay concrete markers flat and centered over duct with top 25 mm above earth surface.
.5 Submit drawings showing locations of markers.
3.5 FIELD QUALITY CONTROL
.1 Site Tests/Inspections:
.1 Inspection of duct will be carried out by [DCC Representative] [Consultant] [Departmental Representative]prior to placing.
.2 Placement of concrete and duct cleanout to be done when [DCC Representative] [Departmental Representative] [Consultant]present.
3.6 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

