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ANNEXURE J: STANDARD SPECIFICATIONS: TRAFFIC CONTROL EQUIPMENT
SECTION K: LOOSS-TCE, BOOMS, AND TRAFFIC LIGHTS
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SS-TCE1
SCOPE

This section shall include all work involved in the supply, delivery and installation of traffic control equipment.

SS-TCE2
STANDARDS


All material/equipment shall comply with the relevant current SABS, BS and/or IEC standards.


All Traffic Lights Shall Comply with SABS 1459:2004 

SS-TCE3
TRAFFIC BARRIERS

SS-TCE3.1
The unit shall meet the following specification:

(a) Opening speed (0 - 90)
:
2,5 seconds

(b) Boom arm
:
4,5 m long, 47mm x 90mm actagonal profile, white aluminium with red reflective tape 


:

6 m long, 47mm x 90mm actagonal profile, white aluminium with red reflective tape

(c) Drive unit
:
instant reversing magnetic torque motor with sinusoidal lever system

(d) Enclosure
:
1.6 mm 3CR12 steel white powder coated with hinged door (lockable)

(e) Balancing
:
adjustment of built-in springs and rubber buffers for boom dampening

(f) Power supply
:
240 V AC 50 Hz

(g) Auto closing
:
adjustable, typically 1 minute

SS-TCE3.2
The barrier enclosures shall be of sufficient internal dimensions to accommodate the equipment envisaged:

(a) Drive mechanism and spring assembly

(b) Interface to control network, for remote control of the barrier

(c) Inductive loop controllers (Typical 4)

(d) Overvoltage protection

(e) Local 240 V AC mains isolator

(f) Tamper switch

(g) Klippon terminals and DIN rails for field wiring

SS-TCE3.3
Drive mechanisms shall utilise permanently lubricated bearings without mechanical friction clutches.  When the power supply is interrupted, the boom shall be raised automatically.  Re-closing shall only commence after the local reader controller is on-line.

SS-TCE3.4
The traffic barriers shall be securely bolted onto concrete plinths by means of four M12 expanding bolts.

SS-TCE3.5
The plinths/base plates for the traffic barriers shall form part of this contract.  These traffic barriers are to be accommodated on a paved surface or normal ground depending on the final installation position.

SS-TCE3.6
The Contractor shall supply and deliver two spare barrier arms complete with four nuts per traffic barrier.
SS-TCE4
LOOP DETECTORS AND AXLE SENSORS

SS-TCE4.1
LOOP DETECTOR

SS-TCE4.1.1

General

(a) The term “loop detector” applies to a complete installation consisting of a loop or group of loops installed in the roadway, lead-in cable and a sensor unit with power supply installed in the controller cabinet.

(b) All sensor units and amplifiers shall be deemed as part of the loop detector system.

(c) Transient voltages shall not affect the units.

(d) After a power interruption is restored, the units shall return to normal operation within one minute.

(e) Each unit shall be provided with an indicator light or meter, for each output circuit, to indicate when the detector is detecting a vehicle.

(f) Units shall be designed to provide ease of maintenance with easily accessible electronic components.

SS-TCE4.1.2

Loop Detector Installation

(a) The grooves for the detector loops and feeders shall be formed in the road surface by cutting with a suitable diamond saw to a depth of at least 25 mm and a width of 4 mm.  Sawing shall be done carefully by a competent operator to prevent undue spalling of the road surface.

(b) The completed grooves shall be accurate to within a tolerance of 5 mm both horizontally and vertically in respect of position, lengths and widths specified.

(c) Slot cutting in concrete for inductive detector loops shall not be performed until after the concrete pavement has been grounded, straight-edged and brought into tolerance.

(d) Slots cut in the pavement shall be washed clean, blown out and thoroughly dried before installing conductors.  Residue resulting from slot cutting operations shall not be permitted to flow across shoulders or lanes occupied by public traffic and shall be removed from the pavement surface before any such material flows off the pavement surface.

(e) The Contractor shall be responsible for disposing of materials/residue from slot cutting operations.

(f) The wire for the loop shall be PVC insulated 2,5 mm single core stranded copper conductor to SABS.150/70 600/1000V unjoined and untwisted.

(g) A continuous length of wire shall be inserted in the groove in a clockwise direction such that three complete turns will be provided for the loop.  The loop and feeder wires shall be protected by means of a neoprene cord inserted snugly into the groove.

(h) Feeder wires do not form part of a loop but shall be an extension of the loop without any joints or splices up to the concrete base where the feeders are terminated.  The feeder wires from each loop shall, with the exception of where placed in the saw cut grooves, be twisted as a pair with at least five twists per meter.

(i) After conductors are installed in the slots cut in the pavement, the slots shall be filled with sealant to within 3 mm of the pavement surface.  The sealant shall be at least 10 mm thick above the top conductor in the saw cut.  Before setting, surplus sealant shall be removed from the adjacent road surfaces without the use of solvents.

(j) The transition of cables from the road to the edge of the road shall be effected by drilling a 22 mm diameter hole 400 mm from the edge of the road and at an angle such that the drill hole shall emerge at a depth of 500 mm below the surface at the edge of the pavement.  A 20 mm diameter low pressure polyethylene pipe shall be inserted into the drilled hole to at least 25 mm below the surface of the road to be used as a sleeve pipe.  The polyethylene pipe shall lead the feeders to a PVC U/G gully housing located at the edge of the road.

(k) All conductors shall be identified and labelled, in the junction box adjacent to the loops and near the termination of the conductors in the controller cabinet.

(l) Each loop detector shall be tested for insulation resistance at the termination junction box prior to connection to the detector lead-in cable, and again at the controller cabinet after connection to the detector lead-in cable.

SS-TCE4.1.3

Loop Detector

The loop detector shall be of the twin oscillator type to the following specifications.

(a) Voltage
:
230 AC
50/60 Hz

(b) Voltage tolerance
:
+ 20%

(c) Temperature range
:
+ 40( C - 85( C

(d) Adjustment
:
Fully self-tuning with automatic drift compensation.

(e) Connector
:
11 pin Amphenol CP type.

(f) Controls
:
Mode, Frequency Select (3 position) Sensitivity and presence (3 position).

(g) Output type
:
Presence, contact change over and presence selectable, contact closure pulse.

(h) Output rating
:
100 VA, 5 A, 230 V

(i) Sensitivity
:
0,02%
(max setting)

(j) Presence time
:
2 hours
(max setting)

(k) Loop inductance
:
50 - 2 500 microhenries range

(l) Power failure
:
Detectors must resume operation immediately after power interruptions.

(m) Lightning
:
Zener diode protection for over-voltage induced on loop leads.  Capacitive arc protection.

(n) Connections
:
All connections to be weatherproofed.

SS-TCE4.2
AXLE SENSORS

SS-TCE4.2.1

General

(a) All axle sensor units and logic cards shall be deemed as part of the axle sensor.

(b) Units shall be designed to provide ease of maintenance with easily accessible electronic components.

SS-TCE4.2.2

Axle Sensor Installation

(a) The axle sensor shall be tested under no-load conditions prior to installation according to supplier specifications.

(b) Installation sites for the axle sensor need to be selected carefully.  The road surface ruts shall be less than 25 mm under a 500 mm straight edge.   

(c) Slots for the axle sensor shall be formed in the road surface by cutting with a suitable diamond saw to a depth and width specified by the axle sensor supplier.  The slot shall be roughened and cleaned with a wire brush on the bottom and sides for good adhesion by the grout.  

(d) Slot cutting in concrete for axle sensors shall not be performed until after the concrete pavement has been grounded, straight-edged and brought into tolerance.

(e) Slots cut in the pavement shall be washed clean, blown out and thoroughly dried before installing sensors.  Residue resulting from slot cutting operations shall not be permitted to flow across shoulders or lanes occupied by public traffic and shall be removed from the pavement surface before any such material flows off the pavement surface.

(f) The Contractor shall be responsible for disposing of materials/residue from slot cutting operations.

(g) Any excessive grout must be ground off once the sensor is installed and the grout is cured, using an angle grinder or belt sander.  The grout shall be flush with the road surface to minimize and chance of tires bridging over the sensor.

(h) Feeder wires shall be without any joints or splices up to the controller where the feeders are terminated.  

(i) The transition of cables from the road to the edge of the road shall be effected by drilling a 22 mm diameter hole 400 mm from the edge of the road and at an angle such that the drill hole shall emerge at a depth of 500 mm below the surface at the edge of the pavement.  A 20 mm diameter low pressure polyethylene pipe shall be inserted into the drilled hole to at least 25 mm below the surface of the road to be used as a sleeve pipe.  The polyethylene pipe shall lead the feeders to a PVC U/G gully housing located at the edge of the road.

(j) All conductors shall be identified and labelled, in the junction box adjacent to the loops and near the termination of the conductors in the controller cabinet.

SS-TCE5
TRAFFIC SIGNALS

SS-TCE5.1

seq level2 \h \r0 Poles

SS-TCE5.1.1
Standard 3,3 m pole

Poles shall be of mild steel with an outside diameter of 115 mm and a mounting height of 3,3 m.  The poles shall be equipped with a base plate for mounting onto a suitable foundation frame.  A steel foundation frame complete with anchor bolts, nuts and washers shall be provided for each pole.  The foundation frame shall be cast in a 20 MPa concrete foundation.  A 75 mm PVC sleeve shall be cast into the concrete foundation to provide cable access to the inside of the pole.  The base of the pole shall be designed to fracture on impact without damaging the foundation frame.  

SS-TCE5.1.2
Standard 5 m cantilever pole

The pole shall be designed to support a 5 m cantilever arm.  A mounting lug shall be provided at the end of the cantilever arm for attaching the signal head module.  The assembled structure shall be designed to safely support traffic signal heads and backboards having a total mass of 50 kg and a projected wind area of 1,3 m².  The minimum clearance height of the cantilever arm shall not be less than 5,1 m, measured at a point one metre from the centre of the upright pole.

The pole and cantilever shall be supplied in two sections with neither section exceeding 6 m in length.  A steel foundation frame, complete with anchor bolts, nuts and washers shall be provided for each pole.  The foundation frame shall be cast in a 20 MPa concrete foundation.  A 75 mm PVC sleeve shall be cast into the foundation to provide cable access to the inside of the pole.  The base of the pole shall not be designed to fracture on impact.  

SS-TCE5.2

seq level2 \h \r0 Pole Top Terminal Box

(a) Cable terminating boxes shall be provided for each pole.  The terminal boxes shall be suitable for traffic signal poles with a 115 mm outside diameter.  The box shall be constructed of aluminium and shall be fully weatherproof.  The cover of the box shall be held in position with a quick release mechanism.  Provision shall be made to earth the terminal box to the pole.

(b) A minimum of 2 x 20 mm diameter knock-outs shall be provided in the base of the terminal box for the flexible PVC tube to each signal head.  The base shall also have provision within the circumference of the pole to provide cable entry for at least 2 x 24 core 2,5 mm² traffic signal cables and 2 x 2 core 2,5 mm² pedestrian pushbutton cables.  Each terminal box shall be equipped with two, six-way terminal strips rated at 30 A to facilitate the paralleling of all cores of the traffic signal cable.

SS-TCE5.3

Traffic Signal Headsseq level2 \h \r0 
SS-TCE5.3.1
Signal heads shall be robustly constructed and fully weatherproofed.  Signal heads shall be constructed from aluminium with a high silicon content, which shall not distort or corrode after prolonged outdoor exposure.  The signal heads shall be chemically etched and coated with black enamel paint.  The optical units shall be completely interchange​able and shall be easily accessible for maintenance and cleaning.  All hinges and catches shall be of stainless steel.

SS-TCE5.3.2
Each signal head shall be provided with an anodised aluminium reflector.  The reflector shall be rigidly mounted to prevent distortion of the light distribution.

SS-TCE5.3.3
A Lamp holder for traffic aspects shall be designed to accommodate type H3 10V 50 Watt or type H2 12V 55 Watt halogen lamps.  All pedestrian aspects shall be fitted with standard 70 Watt, screw type incandescent lamps.  Lamps shall be replaceable without using tools.  Lampholders shall be of a metal construction to act as a heat sink.  Double wound 55 VA continuous rating, transformers shall be used for the halogen lamps.  The transformer's primary voltage shall be 220/240 volt and the secondary voltage shall be 10 Volt.

OR

SS-TCE5.3.4

The lamps of the signal heads must be of the LED cluster type (extra high brightness).  The following specifications will be preferred (deviations must get approval from the Resident Engineer). All LED Traffic Signal Heads must comply with the SABS 1459:2004 standard specifications. On axis luminous intensity aspects should be 380 candela minimum. Supply Voltage should be either 10 Volt AC or 230 Volt AC with a minimum power consumption of 6Watt when not-dimmed and a maximum power consumption of 9 Watt when not-dimmed. Total harmonic distortion (230 Volt) must be less than 12%. Lampholders shall be of a metal construction to act as a heat sink.
SS-TCE5.3.5
Lenses shall be constructed of polycarbonate and shall have a diameter of 200 mm.  The chromaticity is to be embodied in the body of the lens itself, and shall not be externally applied.  The colour and lens description shall be specified in the detail specification and indicated on the detail drawing.

SS-TCE5.3.6

An easily detachable black aluminium anti-phantom cross shall be fitted to each signal head.

SS-TCE5.3.7
A suitable polythene visor shall be provided on each signal head to adequately prevent the driver of the vehicle seeing illuminated signals other than those concerning him at an intersection.  The top of the visor shall project 160 mm from the signal face.

SS-TCE5.3.8
The cable entry shall be from the underside of the upper signal head by means of flexible 20 mm PVC tubing, 610 mm in length, housing colour coded conductors protruding at least 200 mm out of the tube. 
Signal heads shall be mounted onto the pole using universal pole mounting straps.

SS-TCE5.4

seq level2 \h \r0 Traffic Signal Back Boards

SS-TCE5.4.1
Backboards shall be sufficiently robust to withstand the effects of vandalism, exposure to the elements and wind loads.  In the absence of more detailed information, the wind design load for back boards shall be 0,75 kN/m for signal heads mounted on the standard 3,3 m poles and 1,25 kN/m for signal heads mounted on the standard 5 m cantilever poles.  Backboards shall be constructed of die-cast aluminium (LM6).

SS-TCE5.4.2
The minimum dimension of backboards for 3 aspect signal heads shall be 1000 mm in length and 500 m in width.  The backboards shall fit directly onto the signal heads without the use of brackets.  Modular design backboards to fit signal heads with any number of aspects shall be preferred.

SS-TCE5.4.3
The back boards shall be chemically etched and coated with black enamel paint and shall have a 25 mm wide golden yellow border around the periphery.

SS-TCE5.5

Cables

The cables to be installed between the controller and the pole top terminal box, as well as between individual terminal boxes shall be 600/1000 volt, PVC insulated, PVC sheathed, steel wire armoured, PVC sheathed to SANS 1574 and 1507.  The cables shall be multicore cables with 1,5 mm², copper conductors.  The number of cores shall be as specified in the detail specification and shall be either 7, 19, 24 or a combination thereof.  No cable joints shall be permitted.  The contractor shall allow at least one metre cable slack in each pole to reduce the possibility of cable breakage in the event of a collision.

SS-TCE5.6

Earthing

SS-TCE5.6.1
A 1,8 copper earth spike shall be installed in the ground beneath the controller, from which the controller and each pole shall be earthed using 16 mm stranded base copper earth conductor.  All components of the installation, ie the controller, poles, signal heads and cable armouring shall be electrically connected to the earth provided at the supply point.

SS-TCE5.6.2
The earth conductor shall be suitably terminated onto each pole by means of the correct size lug which shall be bolted to the base plate of each pole.  No joints shall be permitted.

The lamps of the signal heads must be of the LED cluster type (extra high brightness).  The voltage rating is 230V.

SS-TCE6
TESTING AND COMMISSIONING

The contractor shall provide all equipment, instrumentation and supplies necessary to perform site testing and commissioning.

Original copies of all data produced, including results of each test procedure shall be submitted to the engineer at the conclusion of each phase of testing.

During the testing and commissioning period, the contractor shall identify failures, determine causes of failures and deliver a written report to the engineer detailing the nature of each failure the corrective action taken, results of tests performed and shall recommend when testing should be resumed.

SS-TCE7
MEASUREMENT AND PAYMENT

Item






Unit 

SS-TCE7.1   Supply and delivery of traffic barriers.
No

The unit of measurement shall be the number of traffic barriers supplied and delivered.

The tendered rate shall include full compensation for the supply and delivery of traffic barriers, including the required enclosure and spare barrier arms as specified to a render a fully functional traffic barrier.

Item






Unit 

SS-TCE7.2   Installation of traffic barriers.
No

The unit of measurement shall be the number of traffic barriers installed.

The tendered rate shall include full compensation for the installation of traffic barriers, including the required excavations and installation of the concrete foundation for the traffic barrier operating enclosure.  The tendered rate shall furthermore include the traffic barrier installation tools and equipment and labour required as specified.

Item






Unit 

SS-TCE7.3   Testing and commissioning of traffic barriers.
No

The unit of measurement shall be the number of traffic barriers tested and commissioned.

The tendered rate shall include full compensation for the testing, commissioning, debugging and final hand-over of traffic barriers to provide a fully functional traffic barrier installation.

Item






Unit 

SS-TCE7.4   Supply, delivery and installation of loop detectors.
No

The unit of measurement shall be the number of loop detectors supplied, delivered and installed.

The tendered rate shall include full compensation for the supply, delivery and installation of induction loop detectors, including the required cutting and re-sealing of road surfaces.  The tendered rate shall furthermore include the supply, delivery and installation of all required loop detector cable work to the relevant loop detector controllers, supply, delivery and installation of loop detector gully enclosures, loop detector installation tools and equipment and labour required as specified.

Item






Unit 

SS-TCE7.5   Testing and commissioning of loop detectors.
No

The unit of measurement shall be the number of loop detectors tested and commissioned.

The tendered rate shall include full compensation for the testing, commissioning, debugging and final hand-over of loop detectors to provide a fully functional loop detectors installation.

Item






Unit

SS-TCE7.6   Supply and delivery of axle sensors
No

The unit of measurement shall be the number of axle detectors supplied and delivered.

The tendered rate for the axle detectors shall include full compensation for the supply of the axle detectors and logic cards to render a fully functional axle detector.
Item






Unit

SS-TCE7.7   Installation of axle sensors
No

The unit of measurement shall be the number of axle detectors installed. 

The tendered rate for the axle detectors shall include full compensation for the cutting and backfilling of slots, installation and connection of the axle detectors in the positions specified, but excludes trenching for the loop feeder cable between the feeder cable joint and the controller.

Item






Unit

SS-TCE7.8   Testing and commissioning of axle sensors
No

The unit of measurement shall be the number of axle detectors tested and commissioned. 

The tendered rate shall include full compensation for the testing, commissioning, debugging and final hand-over of axle detectors to provide a fully functional axle detector installation.

Item






Unit
SS-TCE7.9   Supply and delivery of traffic signal heads
No

The unit of measurement shall be the number of traffic signal heads supplied and delivered.

The tendered rate per signal face module shall include full compensation for the supply and delivery of the traffic signal face module and transport equipment.  The signal face module shall include the optical unit, reflector, lens, lamp holder, lamp, moulded housing, hood fastening brackets, nuts and bolts and electrical cables from the unit to the base of the pole.  The tendered rate shall differentiate between different heads as shown in the drawings of these documents.  

Item






Unit
SS-TCE7.10 Installation of the traffic signal heads
No
The unit of measurement shall be the number of traffic signal heads installed.

The tendered rate shall include full compensation for installation of the traffic signal heads.  The tendered rates shall include for all additional items that may be required, like bolts, clamps or brackets and shall also include for all labour and supervision to render a fully functional traffic signal head installation.  The tendered rate shall further include for all wiring between the signal heads and cable termination on the pole.  

Item






Unit
SS-TCE7.11 Testing and commissioning of the traffic signal heads
No

The unit of measurement shall be the number of traffic signal heads installed, tested and commissioned.

The tendered rate shall include full compensation for the testing, commissioning, debugging and final hand-over of traffic signal heads to provide a fully functional traffic signal heads installation.

Item







Unit

SS-TCE7.12 Supply and delivery of traffic signal poles

SS-TCE7.12.1
Standard 3,3 m mounting height traffic signal pole complete with foundation frames and cable duct in concrete








No

SS-TCE7.12.2
Standards 5 m cantilever pole complete with cantilever arm, suspension brackets, foundation frame and cable duct in concrete





No

SS-TCE7.12.3
Extended pole complete with foundation frames and cable duct in concrete

No

The unit of measurement shall be the number of traffic signal poles supplied and delivered.

The tendered rate per pole shall include full compensation for the supply and delivery of the pole, the pole terminal cap and all other material required for a fully functional traffic signal pole.

Item







Unit

SS-TCE7.13   Installation of traffic signal poles

SS-TCE7.13.1
Standard 3,3 m mounting height traffic signal pole complete with foundation frames and cable duct in concrete








No

SS-TCE7.13.2
Standards 5 m cantilever pole complete with cantilever arm, suspension brackets, foundation frame and cable duct in concrete





No

SS-TCE7.13.3
Extended pole complete with foundation frames and cable duct  in concrete
No

The unit of measurement shall be the number of traffic signal poles installed.

The tendered rate per pole shall include full compensation for the erecting of the pole, the pole terminal cap and all other material required to install the pole to the satisfaction of the Engineer.

The tendered rate shall further include full compensation for all the excavations for the pole foundation, the supply off all the material, equipment and labour necessary to provide and place the concrete as specified, backfilling, disposal of excess material to spoil sites furnished by the contractor and clearing up the site after the completion of the work.

Item







Unit

SS-TCE7.14   Testing and commissioning traffic signal poles

SS-TCE7.14.1
Standard 3,3 m mounting height traffic signal pole complete with foundation frames and cable duct in concrete








No

SS-TCE7.14.2
Standards 5 m cantilever pole complete with cantilever arm, suspension brackets, foundation frame and cable duct in concrete





No

SS-TCE7.14.3
Extended pole complete with foundation frames and cable duct in concrete

No

The unit of measurement shall be the number of traffic signal poles tested and commissioned.

The tendered rate shall include full compensation for the testing, commissioning, debugging and final hand-over of traffic signal poles to provide a fully functional traffic signal poles installation.
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