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SPEC NOTE DESCRIPTION: This Section specifies the materials, construction, testing and installation for steel tunnel systems.
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 Bureau de normalisation du Québec (BNQ)
.1 NQ 3624-050-[97(M2-2001)], Unplasticized Poly(Vinyl Chloride) (PVC) Perforated Rigid Pipe and Fittings, 150 mm in Diameter or Smaller, for Underground Disposal of Effluents.
.2 Canadian General Standards Board (CGSB)
.1 CGSB 41-GP-31Ma-[83], Tubing Plastic, Corrugated, Heavy Duty, for Subsurface Disposal of Sewage Effluent was withdrawn. Consider using NQ 3624-050.
.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 Cross-reference to Contract Documents.
.2 Include plans, elevations, sections and/or piping isometrics and/or construction details [(where not specifically indicated)]. Include:
.1 Prefabricated sections with field connection points.
.2 Branch connections.
.3 Equipment connections.
.4 Manholes.
.5 Pipe supports.
.6 Expansion [loops] [joints,], anchors and guides.
.7 Flash tanks.
.8 Vents, drains.
.3 Scale of plans, elevations, sections: minimum[1:50].
.4 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] [DCC Representative's] [Departmental Representative's]approval before fabrication.
.6 Expansion joints: include relevant engineering data.
.7 Show existing services located within 3 m of excavations.
.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.
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
SPEC NOTE: Co-ordinate with Field Quality Control in PART 3. When manufacturer's services are specified during construction operations to verify installation, include following article for the submittal of instructions and reports. If no field inspections are required, delete the following article.
.5 Manufacturer's Field Reports: submit to manufacturer's written reports within [3]days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
.6 Closeout Submittals:
.1 Provide operation and maintenance data for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Record Drawings: provide as specified in Section [21 05 01- Common Work Results for Mechanical]and Section [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart] [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]. Include following:
.1 Information relating to elevations, inverts and location of distribution piping.
.2 Valve data.
.3 Details of permanent instrumentation.
.4 Details of permanent provisions for temporary instrumentation.
.5 Access points.
.6 Details of piping grades, vents, drip points.
.7 Drainage provisions at low points, manholes, valve chambers.
.8 Ventilation of manholes, valve chambers.
.9 Existing services uncovered during excavation.
.10 Existing services known to exist within 3 m of installation.
.3 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [on-site installation] [work of this Section], with [contractor's representative] [DCC Representative] [Consultant] [Departmental 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.
SPEC NOTE: Use the following paragraph when manufacturer's services are specified during construction operations to verify the installation and application, and co-ordinate with PART 3 - FIELD QUALITY CONTROL as specified below or co-ordinate with appropriate NMS Section used in project. If no field inspections are required, delete the following paragraph.
.4 Site Meetings: as part of Manufacturer's Services described in PART 3 - FIELD QUALITY CONTROL, schedule site visits, to review Work, at stages listed.
.1 After delivery and storage of products, and when preparatory Work is complete, but before installation begins.
.2 [Twice]during progress of Work at [25%]and [60%]complete.
.3 Upon completion of Work, after cleaning is carried out.
1.4 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].
1.5 COMMISSIONING
.1 In accordance with Section [01 91 13- General Commissioning (Cx) Requirements].
.2 General:
.1 Distribution piping: in accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel].
.2 Other services and systems: in accordance with relevant sections.
.3 Gradually apply heat to distribution piping systems and other systems in which movement is likely to occur.
.4 Monitor pipe movement and performance of anchors. Adjust as necessary.
.5 Adjust tunnel anchor tie-down rods as necessary.
.6 On completion, conduct operational tests at maximum design flow rates, operating temperatures and pressures to demonstrate compliance to design for total of [48]hours in presence of [DCC Representative] [Departmental Representative] [Consultant]and authority having jurisdiction.
1.6 MAINTENANCE
.1 Extra Materials:
.1 Furnish special tools for maintenance of systems and equipment.
.2 Include following:
.1 [_____]
.2 [_____]
.2 Maintenance Service:
.1 Equipment and material of same type of classification.
.2 Use product of one manufacturer unless specified otherwise.
.3 Follow manufacturer's recommendations for safety, adequate access for operation and maintenance.
.4 Permit maintenance and disassembly 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 STEEL TUNNELS
.1 General:
.1 Designed to suit Project locations and requirements.
.2 Completely pre-engineered, factory fabricated, with distribution piping, utilities, [services], components and accessories, [as indicated] [as specified], installed in place, insulated and finishes complete.
.1 In sections [as indicated] [to suit [transportation] [site] requirements].
.2 Delivered to site ready for immediate installation.
.3 Construction:
.1 [4.5]mm thick corrugated and hot dipped galvanized steel sheets.
.2 After fabrication: asphalt coat internally and externally.
.4 Sizes and arrangements:
.1 As indicated.
.2 To accommodate work and equipment and to provide space to permit proper maintenance as recommended by manufacturer.
.5 Field joints:
.1 Bands of same material as tunnel, corrugations to mesh with tunnel sections to form permanent lock.
.2 Lugs and rods: hold bands in place.
.3 Waterproof sealing compound recommended by manufacturer.
.6 Lifting lugs: minimum [2]per section, welded to top with gussets as required.
.7 Anchors for tunnel:
.1 As recommended by manufacturer.
.2 Anchor slabs: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.3 Other material: by tunnel manufacturer.
.8 Pipe supports:
.1 As indicated.
.2 At [2400]mm maximum spacing.
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.
.3 Of welded construction from heavy structural steel with two coats red oxide primer after fabrication and before assembly and installation in tunnel.
.4 Complete with hangers, rollers, guides, etc. field adjustable for position and sloping of pipes.
.5 See also Section [35 65 16- Telethermics - Distribution Piping - PVC - FPR] [33 65 13- Telethermics - Distribution Piping - Steel].
.9 Anchors for pipe movement:
.1 Specially designed and engineered by manufacturer to suit project requirements.
.2 Reinforce steel tunnel as necessary.
.3 See also Section [33 65 13- Telethermics - Distribution Piping - Steel] [35 65 16- Telethermics - Distribution Piping - PVC - FPR].
.10 Catwalk: [_____]
.11 Lugs for anodes:
.1 Weld to [side]of tunnel for attachment of cathodic protection anodes.
.2 Refer to Section [26 42 00.01- Telethermics - Cathodic Protection].
.12 Fire [hatches] [doors]:
.1 Fire rating: [_____]
.2 Doors, hardware: to Section [_____]
.3 Hatches, hardware: to Section [_____]
.13 Tunnel ventilation system:
.1 As indicated.
.2 Refer to Section [_____]
.14 Tunnel drainage system:
.1 As indicated.
.2 Refer to Section [_____]
.15 Connections to laterals:
.1 As indicated.
.2 Tunnel laterals: as indicated.
.3 Conduit laterals: refer to Section [33 65 33- Telethermics - Dryable Drainable, Testable Conduit Systems].
.4 Insulated and jacketted system laterals: refer to Section [33 65 26- Telethermics - Insulated and Jacketted Systems].
.5 Directly buried system laterals: refer to Section [33 65 29- Telethermics - Directly Buried, Loose Fill Insulated Systems].
.16 Connections to buildings:
.1 As indicated.
.2 [_____]
.17 Connections to manholes:
.1 As indicated.
.2 Refer to Section [33 05 14.03- Telethermics Pre-Fabricated Steel Maintenance Holes].
2.3 CATHODIC PROTECTION
.1 In accordance with Section [26 42 00.01- Telethermics - Cathodic Protection].
2.4 SERVICES AND SYSTEMS
.1 General:
.1 As indicated.
.2 Installed in tunnel, tested and insulated before shipment from factory.
.2 Distribution piping:
.1 Piping:
.1 In accordance with Section [35 65 16- Telethermics - Distribution Piping - PVC - FPR] [33 65 13- Telethermics - Distribution Piping - Steel].
.2 Arrange and locate in tunnel [as indicated]to ensure that everything requiring maintenance and servicing is easily and readily available without disrupting adjacent services, systems.
.3 Pressure test in accordance with Section [33 65 13- Telethermics - Distribution Piping - Steel] [35 65 16- Telethermics - Distribution Piping - PVC - FPR]. Furnish test certificates.
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 Thermal insulation:
.1 In accordance with Section [33 07 13- Telethermics - Thermal Insulation].
.3 Utility services within steel tunnels:
.1 As indicated.
.2 Piping systems:
.1 [Hot and]Cold water services: in accordance with Section [_____]
.2 Sanitary: in accordance with Section [_____]
.3 Storm: in accordance with Section [_____]
.4 Compressed air service: in accordance with Section [_____]
.5 Pneumatic tube systems: in accordance with Section [_____]
.6 [_____]
.7 [_____]
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.
.3 Thermal insulation: in accordance with Section [23 07 15- Thermal Insulation for Piping].
.4 Ventilation system:
.1 As indicated.
.2 To Section [_____]
.3 Thermal insulation: in accordance with Section [23 07 13- Duct Insulation].
.5 Electrical services:
.1 Lighting and power: to Division 26.
.6 Security:
.1 Emergency evacuation alarms: in accordance with Section [_____]
.2 Intrusion alarms: in accordance with Section [_____]
.3 Monitoring: TV cameras, [door] [hatch]contacts, motion detectors, intercom: to Section [_____]
2.5 TRENCH DRAINAGE PIPING
.1 100 mm diameter [PVC to NQ-3624-050] [bituminized fibre]with perforations in lower half.
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 LOCATION MARKERS
.1 Markers: 150 mm square dressed cedar stakes 1500 mm long, painted two coats enamel over primer, with black enamel lettering 50 mm high.
.2 Markings:
.1 To suit service.
.2 Add "END" to ends of service.
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 to which drains are to be connected.
.2 Conduct survey: referenced to established benchmark.
.3 Inform [Departmental Representative] [Consultant] [DCC Representative]immediately of conflicts or discrepancies.
3.3 CO-ORDINATION
.1 Co-ordinate Work to avoid conflict.
.2 Locate systems and services to ensure minimum interference and to provide maximum space for operation and maintenance.
.3 Where interference occurs, [Consultant] [Departmental Representative] [DCC Representative]to approve relocation.
3.4 PROVING ROUTE
.1 Prove grades far enough in advance of installation to permit relocation or redesign necessitated by unforeseen obstacles.
.2 Unless specified otherwise, install sections of tunnels only after next section of work has been fully excavated and existing services located.
.3 Demolish and remove work installed in contravention of these requirements and which have to 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 for the portion of trench under, around and to 100 mm above top of steel tunnel is free from material larger that 6 mm diameter.
.1 Trenches: in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling].
.2 Trench: wide enough to provide adequate working space and to permit proper tamping of backfill.
.3 Ensure trench is prepared and drained to manufacturer's recommendations.
.4 Sides vertical as possible to elevation above top of steel tunnel.
.5 Perform extra excavation as required for field joints in tunnel.
.6 Bottom: stable or stabilized, free from rocks and complete with 100 mm thick bedding material.
.7 Bedding: smooth and level and provide continuous and uniform support.
3.6 TRENCH DRAINAGE
.1 Install drainage piping as indicated and to manufacturer's recommendations.
.2 Run to disposal point[s], as indicated.
3.7 INSTALLATION OF STEEL TUNNELS
.1 Installation:
.1 To manufacturer's recommendations.
.2 Keep units piping, insulation, and accessories dry.
.3 Ensure that foreign material cannot enter tunnel or piping systems.
.2 Anchor slabs:
.1 Install where indicated and to manufacturer's recommendations.
.2 Install 150 mm thick bedding material between bottom of steel tunnel and top of anchor slab.
.3 Slopes: as indicated.
3.8 CATHODIC PROTECTION
.1 In accordance with Section [26 42 00.01- Telethermics - Cathodic Protection].
3.9 CONNECTION OF STEEL TUNNEL INTO BUILDING/STRUCTURE
.1 As indicated.
.2 Maintain water-tight seal in tunnels while permitting required pipe movement.
3.10 FIELD JOINTS
.1 Field joints in steel tunnels:
.1 To manufacturer's recommendations using materials provided by manufacturer.
.2 Upon completion, repair damage to coatings.
.3 Apply sealing compound between overlaps.
.4 Field coat connectors, tie rods and lugs with waterproof sealing and protective coatings.
.5 Install hold-down tie rods around tunnel and into RC anchor slab.
.2 Field joints in distribution piping and services:
.1 As specified in relevant sections.
.2 Pressure test as specified in relevant sections.
.3 Insulate to match adjacent pipe insulation.
SPEC NOTE: Ensure that Section 31 23 33.01- Excavating, Trenching and Backfilling specifies that approved bedding and backfill material is free from material larger than 6.35 mm diameter.
3.11 BACKFILLING
SPEC NOTE: Define sequence of backfill and testing to meet operational requirements and optimal test considerations.
.1 Backfilling: in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling], supplemented as follows:
.1 Backfill partially over tunnel before commissioning.
.2 Leave access to joints and tunnel tie-down rods.
.3 Avoid damage to coatings.
.4 Hand place and hand tamp under tunnel from both sides.
.5 Backfill and tamp on both sides equally in [150]mm layers to [ [_____] mm above]top of tunnel using mechanical tampers.
.6 Remainder of backfill: do not use wheeled or tracked equipment.
.7 Equipment, traffic, railroad crossings: after backfilling is complete, protect steel tunnel system with heavy timbers until backfill has settled.
3.12 LOCATION MARKERS
.1 Installation:
.1 At 30 m intervals, on centreline of trench, at expansion loop corners, changes in direction, building entry.
.2 Set with top 300 mm above finished grade.
.3 Markers not to damage tunnel system.
3.13 FIELD QUALITY CONTROL
.1 Site Tests, Inspections: manufacturer to inspect trenches before Work is installed, be present during critical periods of installation, during tests and during commissioning.
.2 Certificates: upon completion, furnish certificates confirming:
.1 Work as installed conforms to requirements of authority having jurisdiction.
.2 System operation meets design requirements.
SPEC NOTE: Co-ordinate with SUBMITTALS as specified below. When manufacturer's services are specified during construction operations to verify the installation, include the following paragraph. If no field inspections are required, delete the following paragraph.
.3 Manufacturer's Field Services:
.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.
3.14 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

