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SPEC NOTE DESCRIPTION: This section covers inset lighting systems for runway and taxiway centre-lines, touchdown zones, displaced thresholds, high speed exits, hold bars, approaches, edges, runway guards, and taxiway intersections.
SPEC NOTE SUPPORT: The National Research Council wishes to thank the following organizations for their revision input and technical update on this Section: the Canadian Airport Electrical Association (C.A.E.A), Transport Canada / Airspace Standards and Procedures, Public Services and Procurement Canada (PSPC) / Ontario Region / Real Property Services / Professional and Technical Programs / A&amp;E Resources - Electrical.
SPEC NOTE ENVIRONMENTAL: 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 PWGSC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C78/C78M-[15b], Standard Test Method for Flexural Strength of Concrete (Using Simple Beam with Third Point Loading).
.2 ASTM C266-[15], Standard Test Method for Time of Hydraulic Cement Paste by Gillmore Needles.
.3 ASTM C596-[09e1], Standard Test Method for Drying Shrinkage of Mortar Containing Hydraulic Cement.
.4 ASTM C666/C666M-[15], Standard Test Method for Resistance of Concrete to Rapid Freezing and Thawing.
.5 ASTM C672/C672M-[12], Standard Test Method for Scaling Resistance of Concrete Surfaces Exposed to Deicing Chemicals.
.6 ASTM C719-[14], Standard Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants Under Cyclic Movement (Hockman Cycle)
.7 ASTM D412-[06a (2013)], Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension.
.8 ASTM D624-[00(2012)]Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
.9 ASTM D1000-[10], Standard Test Methods for Pressure-Sensitive Adhesive-Coated Tapes Used for Electrical and Electronic Applications.
.10 ASTM D2240-[15], Standard Test Method for Rubber Property - Durometer Hardness.
.11 ASTM D2440-[13]Standard Test Method for Oxidation Stability of Mineral Insulating Oil.
.12 ASTM D4551-[12], Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Flexible Concealed Water-Containment Membrane.
.13 ASTM D5329-[09], Standard Test Methods for Sealants and Fillers, Hot-Applied, for Joints and Cracks in Asphaltic and Portland Cement Concrete Pavements.
.14 ASTM D6690-[15], Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete and Asphalt Pavements.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package for New Construction and Major Renovations.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-40.2-[95], General Purpose Manila Rope.
.4 CSA Group
.1 CSA C22.2 No. 45.1-[07(R2012)], Electrical Rigid Metal Conduit-Steel (Tri-National standard, with UL 6 and NMX-J-534-ANCE-2007).
.5 Transport Canada
.1 TP 312-[2015], Airfield Standards and Recommended Practices, [5th Edition].
.6 US Federal Aviation Administration
.1 FAA AC 150/5345-42D
1.3 ADMINISTRATIVE REQUIREMENTS
.1 Pre-Installation Meetings:
.1 Convene [one]week prior to beginning [on-site installations] [work of this Section], with [Consultant] [DCC Representative] [Departmental Representative] [Contractor's Representative]in accordance with Section [01 31 19- Project Meetings]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building sub-trades.
.4 Review [manufacturer's]written installation instructions and warranty requirements.
.2 Arrange for site visit with [Consultant] [DCC Representative] [Departmental Representative]prior to start of Work to examine existing site conditions adjacent to demolition work.
.3 Hold project meetings every [month] [week].
.4 Ensure [subcontractor representatives] [project manager] [key personnel] [site supervisor], [airport authority electrical engineer]attend.
.5 [DCC Representative] [Consultant] [Departmental Representative]will provide [verbal] [written]notification of change to meeting schedule established upon contract award [24]hours prior to scheduled meeting.
1.4 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 printed product literature and data sheets for runway and taxi inset lighting and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings.
.4 Test and Evaluation Reports:
.1 Submit certified test reports for [lighting systems]from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Erosion and Sedimentation Control: submit copy of erosion and sedimentation control plan in accordance with [Section 01 35 21- LEED Requirements] [authorities having jurisdiction] [EPA 832/R-92-2005].
.3 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]for project highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
1.5 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [airfield runway and taxiway inset lighting]for incorporation into manual.
1.6 MAINTENANCE MATERIAL SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Extra Stock Materials: submit extra materials listed:
.1 [10]of each kind of light bulb specified.
.3 Tools:
SPEC NOTE: Obtain special equipment, tools, jigs and accessories fabricated and/or recommended for use in Work by manufacturers in sufficient quantities to meet established construction time schedule.
.1 Inset units installation jigs: to ensure light bases are installed correctly.
.2 Tee-bolts: for installation of inset unit top assemblies.
.3 Cover plates: [16]mm thick, BC fir, marine, plywood disk.
.4 Mud plates: [3]mm steel, with [260]mm bolt circle, for [L-868 size B].
SPEC NOTE: Steel cover plates will be required if it is predicted that there will be significant delay from installation of bases to that of light units.
.5 Steel cover plates: of same strength and dimensions as light fixture.
.6 Double cutting, diamond bladed, pavement cutting saws: capable of producing clean vertical side walls to cuts.
.7 Cookie cutter: thin metal hoop slightly larger in diameter than base and about [130]mm high.
1.7 QUALITY ASSURANCE
.1 Mock-ups:
.1 Construct mock-ups where [indicated] [directed]by [Departmental Representative] [Consultant] [DCC Representative]in accordance with Section [01 45 00- Quality Control].
.1 Purpose: to judge quality of work, substrate preparation, operation of equipment and material application.
.2 Ensure mock-up is of sufficient size to include both of airfield runway and taxiway inset lighting installation assemblies.
.3 Proceed with work after receipt of written acceptance of mock-up.
.4 When accepted, mock-up will demonstrate minimum standard of quality required for Work of this Section.
.5 Approved mock-up may [not]remain part of finished Work.
.6 Remove mock-up and dispose of materials when no longer required and when directed by [Consultant] [Departmental Representative] [DCC Representative].
.7 Bear costs for replacement or repair of unacceptable Work as directed by [Consultant] [Departmental Representative] [DCC Representative].
1.8 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [off ground] [in dry location] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect runway and taxi inset lighting
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Work Plan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Waste Reduction Work Plan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [crates,] [padding,] [and return] [packaging materials] [pallets,] [by manufacturer]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 LIGHT BASES
SPEC NOTE: Include information to ensure that the Contractor supplies, installs and tests products listed, in form required, together with required accessory materials.
.1 Products: to FAA AC 150/5345-42D.
.2 For new asphalt pavement: light base, bottom section, [445]mm deep for [L-868, size B]light unit, complete with [4]openings [90 degree apart]with [grommetted openings] [threaded hubs with plugs]of sufficient size and quantity to suit conduit system.
SPEC NOTE: Light base middle section is required only when two separate asphalt paving layers are laid over compacted base.
.1 Light base middle section: complete with anchor bars to lock section into concrete encapsulation and slotted holes in bottom flange for azimuth adjustment, for [L-868, size B]light unit.
.3 For new asphalt pavement: light base top section, for mounting on [middle] [bottom]section of light unit for [L-868, size B]light unit.
.4 For use with saw cut method in existing asphalt pavement on concrete base with no overlay: light unit base, [172]mm deep, for [L-868, size B]light unit complete with[four]openings [90 degree]apart complete with:
.1 [4]grommetted openings, complete with [38]mm flex-connect grommets, [for  [48] mm outside diameter conduit]. Or:
.2 [4]grommetted openings, [2]complete with [38]mm flex-connect grommets,[for  [48] mm outside diameter conduit], and [2]complete with [38]mm solid grommets in which an opening can be cut when required, and [6]anti-rotational cleats.
.5 For use with sawcut existing concrete pavement, with no overlay, and for use with sawcut existing asphalt over concrete with new asphalt overlay, light unit base, [172]mm deep, for [L-868, size B]light unit, complete with [25] [4]mm threaded hubs with plugs, [90 degree]apart and [6]anti-rotational cleats.
.6 For use with existing concrete pavement with new asphalt overlay: inset light unit base [114]mm deep, for [L-868, size B]light unit complete with [25] [4]mm threaded hubs with plugs, [90 degree]apart, and [6]anti-rotational cleats.
.7 Base extension, [286]mm bolt circle, for [L-868, size B]light unit, for mounting on top of light unit bases, in new asphalt overlay.
.8 Spacer ring, height to suit, for [L-868, size B]light unit, with [286]mm bolt circle.
SPEC NOTE: Snowplow ring can be used instead of flange ring. Consult manufacturer if snowplow ring is used.
.9 Flange ring, [13]mm height [with pavement ring]for [L-868, size B]light unit, with [286]mm bolt circle.
2.2 LIGHT FIXTURES
SPEC NOTE: For products listed as follows, verify requirements with Transport Canada Airfields and Air Navigation Division and inset light unit manufacturer. Choose either halogen light unit or LED light unit. Consider airport environment and winter condition before choosing LED light unit since LED light unit may not provide enough heat to melt snow. Choose appropriate wattage of LED lamp from light unit manufacturer.
SPEC NOTE: LED source light fixtures should not be mixed at random with incandescent source light fixtures. For taxiways the lighting should be installed for discernable segments (i.e. for one intersection to another) or per circuit. For runway centreline and touchdown zone lighting, the entire system should be changed over rather than to have segments of LED sourced fixtures.
.1 Products: to TP 312.
.2 Runway centreline light unit, with bidirectional optical assembly [white/white] [white/red], [two 100 W] [100 W]6.6 A [tungsten halogen] [ [_____] W LED]lamp[s], suitable for installation on flange ring, mounted on top light base.
.3 Runway-Touchdown-Zone light unit, with unidirectional optical assembly, white [100 W], 6.6A [ [_____] W LED] [tungsten halogen]lamp, suitable for installation on flange ring, mounted on top light base.
SPEC NOTE: For products listed as follows, refer to Transport Canada Document TP 312, Appendix B for taxiway centreline photometrics.
SPEC NOTE: Refer TP 312 for colour coding of high speed exit centreline lighting.
.4 Taxiway and High Speed Exit light unit, for centreline straight sections, bidirectional optical assembly, [green/green], [green/yellow], [100 W] [45 W] [dual set of leads for unidirectional switching], 6.6 A [tungsten halogen] [ [_____] W LED]lamp, suitable for installation on flange ring, mounted on top light base.
.5 Taxiway and High Speed Exit light unit, for centreline straight sections, unidirectional optical assembly, [yellow] [green], [45 W] [100 W]6.6 A [ [_____] W LED] [tungsten halogen]lamp, suitable for installation on flange ring, mounted on top light base.
.6 Taxiway and High Speed Exit light unit, for centreline curved sections, with bidirectional optical assembly, [green/yellow] [green/green], [45 W] [100 W] [dual set of leads for unidirectional switching]6.6 A [ [_____] W LED] [tungsten halogen]lamp, suitable for installation on flange ring, mounted on top light base.
.7 Taxiway and High Speed Exit light unit for centreline curved sections, with unidirectional optical assembly, [yellow] [green], [100 W] [45 W]6.6 A [tungsten halogen] [ [_____] W LED]lamp, suitable for installation on flange ring mounted on top light base.
.8 Runway guard light unit with unidirectional optical assembly, yellow, [_____]lamp, suitable for installation on flange ring mounted on top light base.[LED] [tungsten halogen]
.9 Taxiway intersection light unit with [bidirectional] [unidirectional]optical assembly, yellow, [dual set of leads for unidirectional switching] [45 W] [100 W], 6.6 A, [tungsten halogen] [ [_____] W LED]lamp(s), suitable for installation on flange ring mounted on top light base.
.10 Stop bar light unit with unidirectional optical assembly, red, [45 W], 6.6 A [tungsten halogen] [ [_____] W LED]lamp, suitable for installation on flange ring mounted on top light base.
.11 Runway threshold inset light unit, unidirectional, green.
.12 Runway end inset light unit, unidirectional, red.
.13 Approach inset light unit, unidirectional, green.
.14 Runway inset edge light unit, [white/white], [white/red], [white/yellow].
.15 Taxiway inset edge light unit, omnidirectional, blue.
.16 Stopway light unit, unidirectional, red.
.17 Land and Hold Short light units, unidirectional, white, flashing simultaneously between “ON” and “OFF”.
.18 Runway Entrance Light (REL) unit, unidirectional, red.
.19 Take-off Hold Light (THL) unit, unidirectional, red.
.20 Runway Intersection Light (RIL) unit, unidirectional, red.
.21 Rapid Exit Taxiway Indicator Light (RETIL) unit, unidirectional, yellow.
.22 No-Entry bar light unit, unidirectional, red.
2.3 ACCESSORY MATERIALS
SPEC NOTE: Provide and install other materials required to complete Work, such as primary cable and splice kits, secondary cables, ground counterpoise wire, ground rods, isolating transformers, transformer housings, primary and secondary connectors, and rigid conduit. Refer to and comply with Section 34 43 05- Common Work Results for Airfield Lighting.
.1 Secondary conductors: #12 stranded copper 600V, type RWU90.
.2 Concrete used to encapsulate light units and conduit to Section [03 30 00- Cast-in-Place Concrete ].
SPEC NOTE: Recommendations following, for physical properties, are for general guidance only to the designer. The selection of joint sealants is very critical due to incompatibility of sealants with some paving materials. Carefully investigate methods and techniques learned through experience for various site conditions, i.e., environmental, lamp wattages. Incorrect application could lead to costly and embarrassing failures, i.e., in the summer, heat from the inset light unit lamp could cause hot poured asphalt sealing material around inset light unit to become liquid with aircraft wheels picking up the liquid. Epoxy sealing compounds adhere better to PCC than to asphalt, so can be used for sealing inset light units and bases into concrete pavements. For asphalt pavements, if hot poured asphalt sealing material might be a problem, a self-levelling silicone joint sealant might be considered for sealing inset light unit flange ring and spacer ring into asphalt pavements. Rapid high-early strength mortar for securing the inset light base top section into asphalt pavements could be considered as an alternative to epoxy sealing compound if it is considered to bond better with pavement material. Whether or not there is a requirement for resistance to jet fuel or de-icing fluids such as glycol should be reviewed.
.3 Sealing compounds as follows:
SPEC NOTE: Physical properties, subject to approval, are as follows:
.1 For sealing compound for encapsulating inset light base receptacle [into concrete pavements].
.1 Hardness: Durometer A [ASTM D2440], [80-90].
.2 Tensile strength: [ASTM D412], [10-15]MPa.
.3 Elongation: [ASTM D412], [200]% minimum.
.4 Tear strength: [ASTM D624], [30-40]kN/m.
.5 Gel time: [15]minutes maximum.
.6 Drive-over time: [2]hours minimum.
.7 Tensile adhesion to concrete: [ASTM D4551], [2.8]MPa.
.2 Hot poured [asphalt]sealing material for [for sealing PVC conduit at concrete expansion joint] [encapsulating cables and inset light unit flange rings and spacer rings into asphalt pavements], to ASTM D6690 and following requirements.
.1 Pour point: ASTM D5329 [190 degrees C].
.2 Penetration at 25 degrees C: ASTM D5329, [80 mm maximum].
.3 Flow at 60 degrees C: ASTM D5329[nil].
.4 Cold bond extensibility at -29 degrees C: 3 cycles, 50% extension ASTM D5329 [pass].
.5 Resiliency at 25 degrees C: ASTM D5329 [65]% min.
.6 Asphalt compatibility: ASTM D5329 [no failure in adhesion].
.7 Viscosity: [4]s minimum.
.3 Rapid, high-early strength mortar for securing inset light base top section to asphalt pavements.
.1 [75 x 100 x 400] [ASTM C78]mm prisms. Modulus of rupture (one day) [3.8 MPa minimum].
.2 [ASTM C266]Final time of setting, Gillmore [20]minutes maximum.
.3 [ASTM C596]Shrinkage [0.03% at 28 days (maximum)].
.4 [ASTM C666 (Procedure A)]Relative dynamic modules at 300 cycles [80]%.
.5 [ASTM C672 (minimum)]. At 15 cycles[Rating 0]. At 50 cycles [Rating 2].
.4 Self-levelling silicone joint sealant for sealing flange ring and spacer ring into asphalt pavements.
.1 Durometer hardness: to ASTM D2240, [10-25].
.2 Modulus at 150% elongation: to ASTM D412 [0.5]MPa maximum.
.3 Elongation: to ASTM D412 [800]% minimum.
.4 Movement: to ASTM C719 [+/- 50%]minimum.
.5 Curing time: [14]days minimum.
.5 Wedges (to hold cables in saw-cuts): resilient plastic.
.6 Metal conduit: rigid galvanized steel to CSA C22.2 No. 45.
.7 Plastic conduit: rigid PVC.
.8 Plastic conduit: flexible PVC, liquid tight.
.9 Tape: PVC for wire and cable splices to 600 volts, to [ASTM D1000].
.10 [Rope: manila to CAN/CGSB-40.2] [Backer rods].
.11 Self-levelling sealant: RTV self-levelling silicone sealer to light base manufacturer's recommendations.
.12 Lubricant: silicone supplied with top assembly, to light unit manufacturer's recommendations.
.13 Bulkhead: rigid sheet plastic.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for airfield runway and taxiway inset lighting installation in accordance with manufacturer's 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 from  [DCC Representative] [Departmental Representative] [Consultant]].
3.2 GENERAL REQUIREMENTS
.1 Comply with requirements of Section [01 35 13.13- Special Procedures for Airport Facilities].
.2 Install runway and taxi inset lighting components, systems and assemblies as indicated.
.1 Modifications can be made by [DCC Representative] [Consultant] [Departmental Representative]due to conditions encountered before or during progress of Work.
.3 Obtain acceptance of Work from [Consultant] [DCC Representative] [Departmental Representative]before and after each stage of installation, including:
.1 Preparation (digging, coring, trenching, sawcutting).
.2 Installation of conduit and cable.
.3 Installation and alignment of components of light units.
.4 Preparation for paving, and recoring on completion of paving.
.4 Review each stage of assembly with manufacturers' designated agents.
3.3 PREPARATION
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Delete the following article if erosion and sedimentation control measures are included in either Section 01 51 00- Temporary Utilities or Section 01 52 00- Construction Facilities.
.1 Install control measures in accordance with project's Erosion and Sedimentation Control Plan:
SPEC NOTE: In the following paragraph select the second option if sediment and erosion control plan is included in the Contract documents or select the third option if Contractor is required to provide sediment and erosion control plan to comply with LEED Prerequisite SS 1.
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to [requirements of authorities having jurisdiction] [sediment and erosion control plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent] [sediment and erosion control drawings].
.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
.2 In compacted base course for new asphaltic concrete pavement, form hole of diameter [300]mm larger than that of light base, and [150]mm deeper than underside of light base.
.3 In compacted base course, for concrete paving, form hole of [900]mm diameter, and [150]mm deeper than underside of light base.
.4 In existing pavement, to receive overlay, form hole [300]mm larger than diameter of light base, deep enough to accommodate light base.
.5 If existing pavement is not sufficiently thick, as indicated or discovered, to accommodate and anchor light base, form hole deep enough to provide [150]mm clearance at underside of base.
.6 Where existing shallow glue in bases are to be replaced, use core drill, [50]mm larger than bases being replaced, to core through pavement to depth allowing [150]mm clearance under new base.
.7 In existing pavement, core hole to accommodate new light base, using smallest possible center core.
.1 If hole as formed is oversize, use sealing compound to reduce hole to appropriate dimensions.
.2 Where adjacent pavement is excessively rough and out of level, grind to ensure level installation of base.
.3 Ensure that hole remains dry and free of dust, sludge and debris.
3.4 TRENCHING
.1 Where existing secondary wiring system is to be replaced by new flexible PVC conduit, cut and abandon existing conductors inside existing shallow glue-in bases and at splice points in pull-pits, outside light bases.
.1 Form trenches in existing pavement [43]mm wide and [60]mm deep for [25]mm flexible PVC conduit, [52]mm wide and [60]mm deep for [32]mm flexible PVC conduit.
.2 For new asphalt or concrete paving, after excavation in compacted base course for bottom light base sections is completed, form trench in compacted base between light base centres [150]mm wide and [75]mm deeper than conduit connection to light base.
.3 For asphalt overlay paving, when cored holes at centre points of lights are completed, form trench in existing concrete [43]mm wide and [50]mm deep for [25]mm flexible PVC conduit.
.4 For asphalt overlay paving on existing asphalt on concrete, form trench in existing asphalt [43]mm wide and [100]mm deep for [25]mm flexible PVC conduit.
3.5 SAWCUTS
.1 For secondary wiring in concrete or overlaid concrete pavement, rout or sawcut pavement not closer than [600]mm to pavement joints.
.1 Round off intersecting corners, sharp edges, or points of saw cuts to prevent damage to cables.
.2 Remove waste concrete leaving clean unbroken edges. Leave sawcut clean and dry.
3.6 INSTALLATION: LIGHT BASE IN BASE COURSE OR IN EXISTING PAVEMENT
SPEC NOTE: Choose appropriate method of installation.
.1 Place light base in hole and set at required elevation and orientation using installation jig.
.1 Lay jig on [compacted base] [existing pavement]over hole and bolt light base, with plywood and mud plate, to holding plate of jig so that top of mud plate is level with top of [existing pavement] [compacted base].
3.7 INSTALLATION: BOTTOM LIGHT BASE SECTION IN BASE COURSE FOR NEW CONCRETE
.1 Place light base in hole and set, using spacers built into jig, so that top of light base assembly, including cover plate and mud plate, is [20]mm below holding plate of jig.
.2 When light bases are ready to be cast in pavement, remove cover plate and bolt only mud plate to light base so that, as paving proceeds, light base is [35]mm below finished paved surface.
.3 Using 'bridge' to support worker, spanning paving lane behind paving train, insert 'cookie cutter' around base and work it down into wet concrete at least [25]mm below top of base.
.1 Wipe hoop lightly with vegetable oil before insertion for easier removal.
.2 Remove wet concrete inside hoop down to mud plate.
.4 Remove mud plate, clean top flange of light base, and ensure no wet concrete remains on bottom of mud plate.
.1 Re-bolt mud plate to base.
.5 Finish edge around hoop with special curved trowel to provide radius around edge of opening.
.6 If pavement is to be laid in more than one pass, use two-piece light base.
.7 Place bottom section of base, and set azimuth and slope.
.8 On first pass, remove wet concrete and mud plate from top of bottom section and clean top flange of bottom section.
.9 Apply thin layer of self-levelling sealant between flange of bottom light base section and bottom flange of top light base section.
.1 Bolt two sections together using recommended torque.
.10 After mud plate is attached to top section, ensure that top of this section is [35]mm below required elevation of second pass.
.11 During second pass, carry out procedures as for one piece base.
.12 When concrete has set, remove metal hoop.
.13 Measure depth of concrete between top of paving and mud plate and use dimension to select proper thickness of spacer ring, along with flange ring, to bring top light unit flush with surface.
3.8 INSTALLATION: MIDDLE LIGHT BASE
.1 Core drill hole [300]mm larger in diameter than middle light base section, using methods outlined under article INSTALLATION: CORE DRILLING PAVEMENT AND INSTALLATION OF TOP LIGHT BASE.
.2 Remove core, mud plate, and cover plate.
.1 Apply thin layer of self-levelling sealant between bottom flange of middle light base section and top flange of bottom light base section, and bolt two sections together.
.3 Pour concrete to level of top of mud plate.
3.9 INSTALLATION: LIGHT UNIT BASE IN EXISTING PAVEMENT
.1 Place light unit base in its respective hole and set at proper elevation and orientation using installation jig.
.1 Bolt jig to base and adjust to hold base at correct elevation with respect to pavement surface and to keep base in level position both laterally and longitudinally.
.2 Insert base in dry hole with jig bolted on, and perform rough levelling and adjustment to correct elevation.
.2 After alignment, remove jig mounted base receptacle from hole and wipe clean.
.3 Mix sealing compound and apply in appropriate weather conditions:
.1 Liberally cover base, and then bottom and sides of cavity, with sufficient sealing compound to ensure that no bare spots or trapped air will remain, and that base and sealant are level with pavement when installation is completed.
.2 Insert base into hole in pavement, align marks and seal into position with sealing compound to required alignment and elevation.
.3 Set final elevation of base so that no portion of metal lip projects above adjacent pavement surface, and that lip is flush with lowest surface around cavity.
.4 Make final adjustment with adhesive in cavity and check during curing period.
.1 Level base laterally and longitudinally, to tolerance for longitudinal angular level of 0.25 of 1 degree (15 minutes), to the horizontal.
.5 If, during curing cycle, sealant has tendency to expand and lift base, apply sufficient weight on jig to prevent base from rising above pavement level.
.6 Remove jig only after sealant is cured and firm.
.7 Remove any sealant which may have dripped inside base by using suitable recommended solvent.
.8 Cover bases immediately after removal of jig using [appropriate inset light units or steel cover plates for surfaces not requiring asphalt overlaying] [appropriate mud plate and cover plate for surface requiring asphalt overlaying].
3.10 INSTALLATION: BASE EXTENSION FOR EXISTING PAVEMENT WITH OVERLAY
.1 Before tack coat for asphalt concrete paving is applied, cover mud plate.
.1 After tack coat is applied, remove covering and lightly wipe steel cover plate with vegetable oil before asphaltic paving begins.
.2 When paving over light bases is complete, have surveyor mark centre point for each covered base.
.1 Core [100]mm hole at each surveyed base location to expose centre of mud plate.
.3 Measure depth of pavement over mud plate.
.4 Draw circle [15]mm diameter larger than base extension on paved surface using compass fixture with centre mark of mud plate as centre circle.
.1 Use scribed circle to position coring drill which has same diameter as circle.
.2 Drill core down to top of original pavement using coring machine of adequate stability to prevent "wobble".
.5 Remove core, mud plate, and cover plate.
.1 Apply thin layer of self-levelling sealant between flange of light base and flange of base extension.
.2 Fasten two sections together using bolts and anti-rotational washers, using recommended torque.
.6 If actual elevation of pavement equals estimated elevation, top of extension base will be 38 mm below surface: this allows for light fixture 19 mm thick, and flange and spacer ring having total combined thickness of 19 mm.
.1 If actual and estimated elevations differ, add difference to spacer ring thickness.
.7 Place spacer ring and flange ring between light unit and top of base extension.
.1 Provide layer of self-levelling sealant between spacer ring and top of base extension and between spacer ring and flange ring.
.2 Insert an "O" ring in groove of flange ring and fasten light unit with bolts and anti-rotational washers at recommended torque.
.8 In areas where asphalt overlay is less than 70 mm, use single spacer ring with maximum thickness of [50]mm, instead of base extension and spacer ring, since minimum thickness of base extension is [50]mm.
.9 Fill space between base extension and asphalt with sealing compound not higher than bottom of spacer ring.
.1 Mix sealing compound and pour during appropriate weather conditions.
.10 Fill space between flange ring, including spacer ring, and asphalt, with [hot poured sealing material] [silicone]not higher than top of flange ring.
3.11 INSTALLATION: REFERENCE FOR ELEVATION OF LIGHT BASES IN NEW CONCRETE PAVEMENT
.1 Where possible, pave lanes having few or no lights before those having many lights. These lanes will then provide reference for elevation of light unit bases to be installed by placement of legs at one end of installation jig on paved lane, and legs at other end on compacted base course.
.2 Where this installation has no adjacent lane to use as reference for elevation of light unit bases, place legs of installation jig on compacted base.
3.12 REINSTALLATION: LIGHT FIXTURES IN ASPHALT OVERLAYS
.1 For system, which will use secondary wiring as it exists, replace light fixtures during paving with cover plate and mud plate.
3.13 INSTALLATION: BASE EXTENSION IN NEW ASPHALT OVERLAY
.1 If existing base in existing pavement has concrete ring as part of top flange, allow for extra [16]mm spacer ring to go between bottom of extension and flange of existing base.
.2 Before paving process begins, cover mud plate while tack coat is being applied, and then remove covering and lightly wipe mud plate with vegetable oil before paving begins.
.3 When paving over light bases is complete, have surveyor mark centre point for each covered base.
.1 Core [100]mm holes at surveyed base locations down to mud plate to expose marked centre.
SPEC NOTE: Use this clause if overlay is less than 75 mm thick. Extension base with cover plate and mud plate must be set below level of existing pavement by amount by which overlay is less than 75 mm.
.4 Establish depth of pavement over mud plate.
.1 Use dimension to determine height of extension.
.5 Draw circle on paved surface using centre mark of mud plate as centre.
.1 Circle usually has diameter of [13]mm larger than light fixture.
.2 When bottom base is glue-in type, scribed circle must be [25]mm larger in diameter than light fixture to allow for bolt-head clearance which requires extension to be [13]mm larger in diameter than light base top section.
.6 Core drill hole, having same diameter and positioned over circle, down to level of existing pavement or to level of encasement of bottom section.
.7 Remove core, mud plate, and cover plate.
.1 Apply thin layer of self-levelling sealant between flange of bottom light base section and bottom flange of top light base extension section.
.2 Bolt two sections together using recommended torque.
.8 Apply thin layer of self-levelling sealant between spacer ring and top light base extension section.
.9 Apply thin layer of self-levelling sealant between spacer ring and flange ring.
.10 Fill space between base top section and asphalt concrete paving with sealing compound not higher than bottom of spacer ring. Mix sealing compound and apply during appropriate weather conditions.
.11 Fill space between flange ring including spacer ring and asphalt with [silicone] [hot poured sealing material]not higher than top of flange ring.
3.14 REPLACEMENT: EXISTING SHALLOW GLUE-IN BASES IN ASPHALT OVERLAY
.1 Use core drill [15]mm larger in diameter than bases being replaced.
.1 Make core [15]mm deeper than replacement light base.
SPEC NOTE: Use this clause if there is doubt about supportability of remaining pavement or sub-base at bottom core. Use core drill 50 mm larger than bases being replaced. Core hole completely through pavement to leave 150 mm opening below base and fill with encapsulating material.
.2 Lay inset units installation jig on pavement over cored hole.
.1 Suspend new light base, with cover plate and mud plate attached, from holding plate of jig, down into hole.
.3 Position base so that top of mud plate is level with top of existing pavement and bottom of light base is [15] [150]mm above bottom of excavation.
.1 Set base at required elevation and orientation using installation jig.
3.15 INSTALLATION: CONDUIT IN TRENCHES
.1 Install [38]mm diameter, rigid [galvanized steel] [PVC]conduit in trench.
.1 Ensure that conduit in trench will remain [75]mm from bottom of trench after concrete filling is completed.
.2 Connect conduit to bottom light base threaded hub using waterproof flexible coupling.
.3 Insert conduit into light base grommeted opening with conduit penetrating into light base approximately [20]mm for steel, [30]mm for PVC conduit.
.4 Fill trench with concrete coincidentally with that poured for bottom light base sections.
3.16 INSTALLATION: SECONDARY CABLE CONDUIT
.1 Install secondary cable conduit in saw-cuts.
.1 Use wedges spaced no more than [300]mm apart to create a positive holding action on conduit at bottom of cuts.
.2 Install male plug connector at transformer end of secondary cable for connection to isolating transformer female receptacle connector and leave [600]mm loop of loose cable at connection to transformer.
.3 Install female receptacle connector at fixture end of secondary cable for connection to light unit male plug connector.
.2 After installation of conduit, wedging, and secondary cable, fill saw-cuts as follows:
.1 Ensure that existing sawcut is dry before applying sealing compound.
.2 Prepare sealing compound and apply, using special attention to application temperature and cleanliness of surface to be bonded.
.3 Before applying sealing compound, install rigid plastic bulkhead at 6000 mm intervals to prevent flow-out along saw-cut.
.4 Fill saw-cuts to just below level of adjacent surface and top up any under-filled areas.
.5 Remove and replace sealing compound which fails to bond or cure properly.
.6 Protect completed joint sealing for at least two hours (or for duration of curing time specified by manufacturer, whichever is greater), before allowing vehicle or aircraft traffic in area.
3.17 CONDUIT UPGRADE
SPEC NOTE: Use if upgraded conduit system replaces existing secondary wiring system.
.1 Cut and abandon existing secondary conductors inside existing shallow glue-in base and at splice points in pull-pits outside light base.
.2 Drill hole for [25]mm conduit grommet into side of and close to bottom of existing shallow glue-in base.
.3 Install [25]mm diameter metal conduit in trench.
.4 Insert conduit into light base grommetted opening with conduit penetrating light base approximately [75]mm.
.5 Support conduit in trench and fill trench with concrete level with existing pavement.
.6 Fasten cover plate and mud plate to existing base.
3.18 ALIGNMENT
.1 Utilize siting device on installation jig in order to align base.
.1 Set and mark position of base relative to pavement.
.2 For middle base unit, utilize sitting device on jig to align middle section to correct azimuth utilizing slotted holes in bottom flange of middle light base section.
.1 Tighten bolts using recommended torque.
.2 Install unit with light beam parallel to centre line of [taxiway] [runway]as located on site for [runway guard] [threshold] [stop bar] [edge] [approach] [straight portions of taxiway and high speed exit] [taxiway intersection]lights.
SPEC NOTE: Indicate spacing, intensity, beam coverage and alignment. Verify requirements with TP 312 and with light unit manufacturer.
.3 Install units with as [tangential to curve]for curved portions of taxiway and high speed exits.
.4 Effectively secure jig before pouring concrete or other encapsulating material around base and into conduit trenches.
.1 Encapsulate opening in [existing pavement] [compacted base]around light base with concrete or sealing compound, as appropriate, to a point level with top of mud plate.
.5 Check and adjust light bases for azimuth, elevation and slope before concrete or other encapsulating materials harden.
.6 Remove jig only after concrete or other encapsulating material is cured and firm.
3.19 INSTALLATION: SECONDARY CABLES IN SAWCUTS IN EXISTING ASPHALT PAVEMENT WITHOUT OVERLAY
.1 Install new secondary cables in sawcuts between isolating transformers and individual light units.
.1 Where two or more cables are to be installed in same sawcut, bundle cables before placing in bottom of sawcut.
.2 Where cables leave sawcut at pavement edge and enter ground near isolating transformers, install [38]mm flexible plastic conduit and tape both ends of flexible plastic conduit.
.3 Install male plug connector at transformer end of secondary cable for connection to isolating transformer, female receptacle connector, and leave [600]mm loop of loose cable at connection to transformer.
.4 Install female receptacle connector at fixture end of secondary cable for connection to inset light unit male plug connector.
.5 In sawcuts of asphalt portion of runway, press rope into sawcut over secondary cables.
.6 Ensure existing sawcut is thoroughly dry before applying sealing compound.
.7 Seal after [Departmental Representative] [DCC Representative] [Consultant]has accepted sawcut and cable installation.
.8 Prepare hot poured sealing material using equipment and methods approved by manufacturer and [Consultant] [DCC Representative] [Departmental Representative].
.1 Apply with special attention to application temperature and cleanliness of surface to be bonded.
.9 Before applying hot poured sealing material, install rigid plastic bulkhead at 6000 mm intervals or as directed by [Consultant] [DCC Representative] [Departmental Representative]to prevent flow-out along sawcut.
.10 Fill sawcuts with hot poured sealing material to within [3]mm to [5]mm of level of adjacent surface.
.1 Top up any underfilled areas to level specified in accordance with manufacturer's recommendations.
.11 Remove and replace hot poured sealing material, which fails to bond or cure properly.
.12 Protect completed joint sealing for at least two hours (or for duration of curing time specified by manufacturer, whichever is greater), before allowing vehicle or aircraft traffic in area.
3.20 INSTALLATION: CORE DRILLING PAVEMENT AND INSTALLATION OF TOP LIGHT BASE
.1 Before paving process begins, cover mud plate while tack coat is being applied. Remove covering before paving and lightly coat steel cover plate with vegetable oil.
.2 When paving over light bases is complete, have surveyor mark centre point for each covered base.
.1 Core [100]mm hole at each surveyed base location down to mud plate to expose centre mark on mud plate.
.3 Measure depth of pavement over mud plate to determine height of top light base section, allowing for a flange [snowplow]ring [and spacer ring]between light unit and top light base section. [Consult manufacturer of snow plow ring if snow plow ring is used].
.4 Mark circle on paved surface using compass fixture with centre mark of mud plate as its centre. Ensure that circle has maximum diameter [25]mm larger than light fixture.
.5 Use marked circle to position coring drill of same diameter as circle.
.1 Drill core down to top of concrete encasement of bottom light base section.
.6 Remove core, mud plate, and cover plate.
.1 Apply thin layer of self-levelling sealant between flange of bottom light base section and bottom flange of top light base section.
.2 Fasten two sections together with bolts and anti-rotational washers using torque recommended by light base manufacturer.
.7 If actual elevation of pavement equals estimated elevation, top of top light base section will be [38]mm below surface: this allows for light fixture [19]mm thick and flange and spacer ring having a total combined thickness of [19]mm.
.1 If actual and estimated elevations differ, add difference to spacer ring thickness.
.8 Apply thin layer of self-levelling sealant between top light base section and spacer ring and between spacer ring and flange ring.
.9 Fill space between base top section and asphalt with sealing compound, not higher than bottom of spacer ring.
.10 Fill space between flange ring, including spacer ring and asphalt, with [hot poured sealant] [silicone]not higher than top of flange ring.
3.21 REINSTALLATION: LIGHT FIXTURES IN ASPHALT OVERLAYS
SPEC NOTE: Use if existing glue-in system will be used as it exists.
.1 On system, which will use existing secondary wiring as it exists, replace light fixtures during paving with cover plate and mud plate.
3.22 INSTALLATION: PRIMARY CABLE CONDUIT USING DIRECTIONAL BORING
SPEC NOTE: Provide a separate section of Horizontal Directional Boring - Small Scale using industry standard specification. Use in conjunction with - Installation of Deep Base Receptacle in Existing Pavement.
.1 Install a 50 mm P.E. tubing between two consecutive locations of inset lights as shown on details drawing using horizontal directional drilling - small scale.
.2 Install a 50 mm rigid PVC conduit below inset light base. Connect to 50 mm PE tubing and light base using approved couplings.
3.23 INSTALLATION: DEEP BASE IN EXISTING PAVEMENT
.1 Install base receptacles as per manufacturer's instructions, at locations shown on site lighting drawing layout and as indicated on site by [Departmental Representative] [Consultant] [DCC Representative].
.2 Obtain written approval from [Consultant] [Departmental Representative] [DCC Representative]before commencing drilling.
.3 Drill hole[s]in pavement, suitable for setting base receptacle:
.1 Use drill bit that will produce smallest possible centre core.
.2 If drilling operation or removal of drill core produces oversized hole, use sealing compound to bring bottom and sides of hole to required size within tolerances indicated on drawings.
.3 Where adjacent pavement surface is excessively rough and out of level, grind and smooth level to ensure level base installation.
.4 Ensure hole is clean, clear of scale, dry sludge or dust and completely dry.
.4 Place base receptacle in its respective hole or cavity and set at proper elevation and orientation using installation jig:
.1 Bolt jig to base and adjust to hold base at correct elevation with respect to pavement surface, and to keep base in level position laterally and longitudinally.
.2 Insert base in dry cavity with jig screwed on, and perform rough levelling and adjustment to correct elevation.
.3 For straight section of taxilane, use sighting device on jig to align base so light beam of installed centreline unit will be parallel to centreline of taxilane as located on site:
.1 Set position and make corresponding marks on both pavement and base.
.4 For curved section of taxilane, light beam of installed centreline units to be tangential to curve. Verify with light unit top assembly manufacturer's instructions and [DCC Representative] [Consultant] [Departmental Representative]before proceeding with base installation.
.5 For taxilane intersection lights, use sighting device on jig to a light base so light beam of installed unit will be parallel to centreline of taxilane as located on site.
.6 Remove jig mounted base receptacle from cavity and wipe clean.
.7 Install reinforcing steel case as shown on details drawing.
.8 Insert base in pavement cavity, align marks and correct alignment and elevation.
.9 Set final elevation of base so no portion of metal lip projects above adjacent pavement surface and lip is flush with lowest surface around cavity.
.10 Connect conduits to bottom of deep base.
.11 Pour concrete into pavement cavity.
.12 Make final adjustment with and check carefully during curing period:
.1 Level base laterally and longitudinally. Tolerance for longitudinal level is 1/4 of one degree.
.13 Apply sufficient weight on jig to prevent base from rising above pavement level.
.14 Remove jig after concrete is hard and firm.
.15 Remove concrete which may have dripped inside base.
.16 Cover base with light unit top assembly.
.17 Light fixture must be flush with surface. Corrective work may be required using two piece tapered ring set. Consult with manufacturer before taking corrective work.
3.24 INSTALLATION: INSET LIGHT UNIT TOP ASSEMBLY
.1 Remove foreign material from base:
.1 Clean rust or other foreign material from gasket groove and matching machined flange surfaces of both base and top.
.2 Clean and dry bolt holes to ensure that bolts can be positioned so that top assembly is tightened evenly.
.2 After cleaning, apply coating of lubricant supplied with top assembly to gasket.
.3 Use two T-bolts to facilitate handling. Ensure correct alignment and prevent damage to gasket.
.4 Set top assembly on base receptacle with bolt holes aligned.
.5 After alignment:
.1 Install and tighten in sequence until all bolts are tightened to recommended torque. [follow FAA Engineering Brief EB-83 for the installation of bolts].
.2 For [approach] [threshold] [edge] [taxiway intersection] [runway guard] [straight portions of taxiway and high speed exit]lights, ensure that light beam of installed units is parallel to centreline of [runway] [taxiway]as located on site.
SPEC NOTE: For beam coverage and alignment, verify requirements with TP 312 on and inset light unit manufacturer.
.3 For curved portions of taxiways and high speed exits, ensure that light beam of installed unit is [_____]
3.25 TESTING ALIGNMENT
.1 Assist [DCC Representative] [Departmental Representative] [Consultant]in final testing of inset light units to ensure correct installation as follows:
.1 Horizontal angular beam is within required spread and tolerance.
.2 In line tolerance of light fixtures, as well as tangential locations for lights on curve is correct.
.3 Test with use of mobile photometric measure unit. Refer Transport Canada AC 302-010.Confirm conformance to photometric requirements and alignment.
.2 [Consultant] [Departmental Representative] [DCC Representative]to retain and pay testing firm to provide written report to confirm installed fixtures meet requirement as stipulated in TP 312. Contractor to take and pay for corrective action to rectify problem areas with respect to installed fixture as identified in report.
3.26 FIELD QUALITY CONTROL
.1 Site Test, Inspections:
.1 Perform tests as directed by [Consultant] [DCC Representative] [Departmental Representative]to ensure [lighting systems]are functional.
.2 Arrange for spot check site inspections as directed by [Departmental Representative] [DCC Representative] [Consultant], given [5]working days minimum notice.
.3 Obtain test reports, within [3]days of review, and submit, immediately, to [DCC Representative] [Departmental Representative] [Consultant].
3.27 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.
3.28 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by airfield runway and taxiway inset lighting installation.
END OF SECTION

