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1. Senaral .. .
1.1 Desgription

This work shall consist of the supply of all signal heads,
supports, controllers of control units, cables, switchgear with atli}
necessary ancillary equipment together with the transportaticn, storage,
srection, connection and testing of the same in order 1o supply a complete
traffic signal or flashing traffic signal installation in accordance with

the Drawings and.as specitTied harein and in the Special Proviegions. Design

of the system may be included.

1.2 Patents
The Contracter shall hold and save the Govermnment of Thﬁﬂmd, its

officers, agents, servants and employses hatmlaess from 'Hai:ﬂity o any

rnature of Kind 4ncluding costs and expenses for or on Aoootmt of. any

patanted of unpaténted invention articles devices or- appliances

manufac:turad or used in ths performence of this contract -inc'!ud'lng their

use or disposal by the .Goverrment.

ltems of equipment and parts shall have maker's specifications
agreaing with thoss of tha U.S.A. Standards Institute, the American Bociety

for Testing Matsrials, the American Asscciation of State Highway Officials,
the British Standards Institution or
All work shall be dene and

the National Bureau of Standerds,

other gimilar internaticnally recognised body.
aﬂ goods shalil be made in strict accordance with the réqui raments of the

Electrical Code of the Kingdom of Thaﬂand and of the ragulat-lona of the

Eiectr'IC‘l ty Supply.Authority concerned.
‘ The Contractor shall be so'le‘ly responsible for the ndequate desisn

and the co-crdinated functioning of all goods and dmsstruct'lone furnished
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available as stock From this agent. In the case of spares which u;rﬂ'! hot be

stocked locally, he shall state their source of supply and deliveary time to

Bangkok.,
AfTter completion of the work, the Contractor shall oarry out all

rapalirs needed and replace all faulty parts and materials for the duration

T the Maintenance Period wi thout extra charge. _
The Contractor shall undertake the servicing and repair operaticns

a3 spacified on the Drawing or in the Special Provisions,

.BE M& ices

_ Fmor to compancement of any work, the Contractor shalt obtain all
relevant information from the appropriate authorities concerning the
location of any public or private tumel, drain, conduit, main or cable

wh'lch muy be affacted by tha mrks to be carried cut under this ‘contoact .

Tha Contractor shaH be responsible for any dmge causod to any

such mains or services by the works carried out under this contract or

services. The contractor shall make his own arrangsment " with the

appmpriato authorities for 'any repairs to or moving of such mains or
servicas and this work shall be done without extra charge either for works

dons or for delay which may be caused.

1.7 Eleciricity Supgly -

The Contractor ahail} carry out negotiations with - the Electricity

-8upply Authority concerned for an electricity supply to t.he_ instaliation,

and ariy casts essociated with obtaining this'supply shall bs included in

tha Contract rates. The Contractor niust ensure that the equipment auppHad

w11l function correctly at the supply voltage, and must allow for nearmel

variat-iona and surges,

1.8 Definitions

Untess spescifically defined heFain, definitions shall b¢ .ag gtven
{ ) -

~ . ~
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in British Stendard a8sz : 1967 “@logsary of Highway Engineering Terms” and

in British Standard 505 : 1971, “Specification For Road Traffic Signals”,

-

both as amendad at the time of the bid.

2.1 Bigna] Face

Each signal face, unless flashing tratfic signal 1s specified,

shall consist of three optical systems arranged verticaily. The top optical
system shall show red, the center amber, end the Towest groén. wnare gresn
arrows are used thaey may either replacs the graen Jight or b= addt ticnal

to such tignut in one.of the permitied arra.ngements shown 'in Fig. 1.

For filashing traffic signal, sac:h signat face shail oons'!st ot one

optical system, which shall be titted with either smber or red glass as

specified on the Drawing or in the Special Provision.
Visors shall be supplied iT required to give the most effictent

operations under all conditions.
Unless otherwise specified a backing board shall be provided with

pach signal face, extending not less than 230 mm. from center lines of atl

optical systems. Backing boards drs not reguired with portable or f1ashing

tratfic signals,

2.2 Cptical Syslems

Optical systems chall consist of a lens, a reflsctor, ‘# lampholder

and a clear traffic signal lamp visible to the traffic to be controlled.

they. shall be housed in a mn—farroﬁs corroesion res-tsfcant casing which

shall be weather tight and capable of being secursly fixed in direction and

olevation, Access shall be provided by hinged doors which when shut shall

be forced against a neoprene
Engineer on the body and fsstened by a simple,

.

gasket or other materials approved by the

corrosion res'i'stant, non—

~
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detachable fastening device which does not required special tools for
opgration. The Anti-Phantom offect shall be incorporatect jn the design of

the optical system such that the raflectsd 1ight beam falling on the aignal

face in any dirsction shall be kept minimal

2.3 Lanses
Lenses shall be made from best quality giass or other materfalts

approved by the Engineer, free from imperfections, and shall conforis to the
Jatest requirements of the relevant ASA or British Standards for colour and

trenemittance. 'Unless otherwise specified, all lenses will be unlettered

and shall be mounted so as to dispiay a circular area not less than 200 i
nor mora than 215 mm in diameter t+owards the traffic to be controllaed. The
lens shall be s0 designed and finished that when it 38 installed in &0

optidal eysten as herein described, that -systems shall, whon the lamp is

i1luminated, djspiay a uniformiy bright area tc traffic without any shadows

or dark areas. The polar curve chall ba raasonably smooth end fres from

sudden chénges or seooﬁdary maxima. The mounting of the jens shall ensure

that thers will be ho sscepe of 1ight from the 1emp, apart from that

passing through the lens {i=eif.

Whete green arrows ars uced they shall have &an optical gystem

_havjng a diameter of not less than 285 mm nor more than 308 mm. Each arro¥

jens shall show only one arrow dirsction, The arrow shall be the ontly

11iuminated part a?¥ the 1sens.

2.4 Raflectors

Raflectors may be of silvered plass or mfah Silvered glass

refiectors shall conform to Clause 6.02 of the Institute of Tratfic

Enginears Techriical Report No. 1 “adjustable Face Vehicla Traffic control

gignal Head Standard” as approved by the American Stendards Institute or
clause 3.4.1 of British Standard 605:1971. Metal refisctors shall 58 of

non—-ferrous metal not 1ess than 0.58 mm, thick Enated with nickel and
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- than chromium plated, or other suitable constructiocn whi

_The metal parts of the lampholder shall

et

ch iz not less

affective. Matal refleciors shall be stiffened and supported 1o prevent

distertion.

2.5_Lempholders

Each lampholder shall be suitable for the type of lamp used, and

the dislectric shall be of a tough incombustible insulating matsrial which

will not be affected by prolonged heatimg to 200°C nor .by prolongad

immeréion in water. The lampholder shall ba permanently pesitioned in such

a way that the lamp fﬂament sha'n be at the focal centrs of the reflector.

ba e‘{actrochemioa”y compatible

with other cont iguous motals.

2.6 Lamng
The lamps shall be'low voltags long 1ife tungsten halogen ,lamps,

or such other type &s approved by the Enginesr, having an' out-put of 800

jumens minimum, Each 'Iamp shall.be provided with an appropriate trans‘l'ormer

mounted within the signal head.’

2.7 Wiring
A1 lampholders shall be wired to a suitable termins) block in the
with the

housing. Wires shall be of a type approved by and agrea

Electricity Supply Authority, and fres of a

permanently colour coded to facilitate maintenance Bncd

blocks and shall be
otherwise .on the Drawings

At sach signal location unless shown
provided on the mounting which shall
terminals of

repair.
there shall be 8 terminal compartment
block containing ocrew typo

be provided with a terminal
ba pi‘avidsd to the terminal

suitable size. ‘A weathertight oQvaer shall
s to the terminal block, and the
t1icisnt strength to remain

momtmg pole is knocked down, connsctions from the signal

compartment which will g'ive ready acces

terminal oompartmant a.nd cover shall be of 8u

intact_if the

joints except in __tgrmiga] _
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tace tc the terminal compartment, where external, shall be protected by

approved metallic _tubing. Buried cables from the controller to sighaits end
detectors shall be suitably armoured or 1aid in approved conduit end free
of all joints except at terminal blocks or junction boxes. wiring to
signals will not be run to a terminal block ‘on a signal post un'le.ss it is
to !?e comnected to a signal that is mounted therecn. Sufficient conductors
shall be pravidéd to perform the functional operation of the signal systen

throughout and in addition betwsen the controller and the signals three

gpare conductors shall be providéd of size equal to the 'lar"gest conductor
in the run except neutral. Wires subject to bending due to cpening and

. closing of doors shall be stranded. All metallic parts not cearrying current

shall form an electrically continueus sys;cem which shall be earthed, or
they shall bs séparately earthsd, using bars topper conductors’ {or other

iype approvgd by the Electricity Supply Authority) with a mintpum cross-
sactionéﬂ arega of 4 sc;uére mi11imeters but not less than the reguirement

of the Electricity Supply Authority. A1l items bejow ground Jevel shall be

so0 designed and instalied that they will continue to operate without :+ Tault

if ijmmersed in ground water.

2.8 Posts

Pogts shall consist Of solid drawn cor tongitudinally butt welded

mi1d stsel tube having a diamater of not less than 100 mn.. and walt

thickness of not than 4.5 mm,

- 1t shall be so designed and constructed as o provide adeguats .

\

support and étaﬁmty for the signal head and shall bs fitted with @ weainer _

A E=TF

Dro;bf cap. A su‘itab]é base plate and finial shaﬂ- be provided for each
post, _ '
Unless otherwise specified the post shail be of sufficient length

to allow at lesst 0.6 m below ground lavel when corractly srectec.

The post shall be provided with cable siots near the baee and with
casble slots and

the required cablie bush hS]ae in cq}:rect position. A1l
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holes shall be free of burrs and rough edgas. Suitable means shall be
provided to Tasten base plates, brackets and signal heads firmly to posts
and to allow adjustment Qhere requirsd. A1l nuts, bolts, fastening hinges
and adjusting brackets on posts, finial, terminal compartment and signal
heads: shall be cadmium plated or of stainless steel or mads corrosion

resistant in a not less effective mannsr,

2.9 Paipting

Paint and painting shall be in accordance with Section $.12 of
these specifications® with the following additions and modifications. Posts
and brackets shall be provided with a p;rime coat and two coats of undesrcoat
before delivery and aufficient finishing coat chall be provided for final
painting after erection. The signal heads, terminal compartments, wvisors,
louvres, and' sighting screens shdll be delivered primed and with two undef-
coats and a finishing coat. Controller and other cases shall be finished
with two coats of an approved aluminium paint on the outside and shall have
priming, two underceats and one finishing coat of paint on the interjor. A
coating of sprayed molten zinc will ba accepted as an elternative to
painting of cabinets.

A1l parts of the signal head assembly shall be Tinished matt black
with white border of the backing boards on the front face only.

All screws and fixing shall be non—corredible.

2.10 Detectorg -

Unless otherwise specifled, where vehicle actuated 5ignals are

required, detectors shall be inducti@s 100038 -

‘Ministry of national development, Oopartment of Highways, Specification

For Highwmy Constructi on, 1870, BangkoK, Thailand.

-
" -
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_ operate on the principle t

" will cause a change in inductance which w

* Inducttve lpops shall consist of a loop or loops of insulated

- -

conductor, a sensor unit relay and a power source. The loop detector shall

hat a vshicle standing of crossing over the locp
i11 be detected by the sensor unit,

s operating the detector relay in the signal contrel., The Toop shall be

ingtalied in slots cut in the highway surface or laitd undsr the woaring

course and the depth, orientation and dimensions of the loop shall be as

recommended by the manufacture:;. The sensar unit shall be a sotid state

olectronic device capable of sensing chenges in the inductance of one ot

more loops and mounted tn a waterproof container which will bs located and

r footwalk close to the léop or . loops.
constructed and adjusted that

suitably housed under the roadway ©

The detector shall be SO designed,

1) 1t shall respond only to a vehicle passing over or standing

over any portion of the toop.
2) 1t shall detect wehicles passing over it at speeds Up to

100 kph.

3) Tha detector relay shall be de~energised immediataly =after &

vehicia passes over it.

4) It shall re-balance to ignore parked vehicles and shall there—

after detect subsequent vehicles passing over it.
ted normally under any range of weathsr, tempera—

it ehall not be affected by normal

5} It shall opera
ture and humidity conditions and

vartations of 1ine voltages.
| 6) Where operating as a speed detector which wi1l influsnce the

the detector. shall be fully capable of

oparetion of the controller,
consistent with the capabilities

detecting differences of speed which are

of the controller.

' Inductive loop detectors shall detect over ¥he entire width of the

.spproach road \eaving no gaps of more than 0.4 m. where required for

saparate de‘i:ect'ion,' individual. detectors will be provided for each traffic
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1ane, and these shall be so designed and installed that thara MH be no

Jmutual interterence between them.

2.11 Controllsr
2.11.1 Controller for Traffic Sicnals
The controller for traffic signal shall be & complete soiid state

|
!
: cireuitry having replaceabls units for ease of maintenance, for controiling

; the operations of the traffi¢ ocontrol signals, including the timing

mechantsm and a1} necessary auxiliary equipment, sscurely mounted in

cabhinet. Interval " timing shall be by e'lectronic md rot by machanical

: means. The colour sequence of signa‘l indications sha‘n be as given in sub-
not bs

-

clause 3.1 and there shall be control to ensurs that gresn will

shown at the same time on opposing phases umler eany clircumstances.

Oparation shaH be either by fixed time sequences, (variable by time

switch) or shall be by vehicle actuation or by combination of both, as

spacitied in the Special #rovisicns, and as herin described: .
The opsrating voltage shall be as given in the Special Provisions
and the controllar shall ‘be designed to operate satisfactorily with voltage

variations up to + 15.0% or — 20.0% from that spacjlﬂed. The timing of the

controller shall be within *_7.5% of correct at the rated valtage and ehall

not be affected by more than t-10% for a *_10% change in volitage or a +_ sx

change in frequency of the supply.
’ . The controller shall be so degigned that temperature variations

between 10° C_ and 70¢ ¢ shall not change the timing by mors than 5%, or

atherwise the cabinet shall be artificiauy ventilated to keep the 1n‘temzﬂ
in the avent of powar faﬂum, the

tamorature within satisfectory Hmits
oantro'ller shnﬂ shut down and ra—oomnence oparations without damage and

withdut the necessity for manual.re-setting.
" The controlier sha'l‘l be provided with “suitable machm!sm for
ch sha“ be positive afd w-ithout

G'Icmng ar] gpening signa? circuits, whi
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any dark intervals, flickering ‘or conflicting signal indications. A1T
contact points which carry make or break cur:rent shall be of fine 511var,
e:sﬂvér alloy..or an alternative bettar materia)l .and shall be capable of
carrym_g, making or breaking.{ a current of 150% of mexXimum demarnd Toad

through cne million operatiéns without elactrical or machanical troubie.

Every current interrupting device shall be sequipped with a

sultable radio interfarence suppressor installed at the input power point.

Ir_;terferénce suppressors shall be of design which will mintmize

interference on both broadcast and aircraft Trequencies.
The controller shall provide for the proper phess intervals and

sequences as herein specified or as may be required'by traffic conditions.

The setting of time 1intervals shal} be by means of & positive method

against a scale calibrated in seconds., This timing scale shall be

 sasily accessible and indetifiable within the controller and it shall not

be necessary to remove or changs wires or contacts to adjust the "time

intervals,
a)-Manual Operation

Manual operation shall be possibie by means of an approved key or

by external buttons on the controner' housing. If push buttons are used,

they shall be incperative until the controiler has beon switched to manual

oparation by means of a switch mounted under a Jockable cover. The

sutomeitic operation of .the controller shall not ba upset” by manual

eperation, and automatic control shall resume without the need for any
penual adjustment at the end of manual operation.

Provision shall be made for the fol ‘los;:ing manual operat'lons:-

(1) substitution of flashing signals in place of the normal cycle

(Where Tlashing signals have been specified.)
(2) allocating right of way 10 approaches independentiy of the

pre-set timing of the controller.

(3) switching signals 10 “OFF™

Y
e
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Provision shall be made that under no ¢ircumstances will an

-

approach lose {ts right of way without hav'ing at feast . the appr:opriate

minimum green time plus amber time,

*b. Time Switch
Where a time switch is required this shall be capable of two "ON-

© OFF" periods psr dey of a minimum length of sixty minutes sach and with a

minimum period of sixty minutes between succassiva "ON - OFF" positions.
The setting dial shall clearly distihguish betwesn day and night, and the

switching mechanism shall bs fitted with a selective device enabling all

switching to be eliminated on any ohe day in the week or early or late

switching on two selected days. The week dial shall be clearly marked with

the days. The time mechanism chall be fitied with a first quality

" mechanical movement which shall be electrically wound and shall have a

minimum spring reserve of twelve hours.

¢) Flashing signals

Where flashing operation is called for, this shall "psrmft eithar

embsr or red flashing on any or all approaches. Ths flashing unit shall

geherate signal indication at the rate of not more than €0 nor Jess than

50 per minute, and rapidity of flashes shall remain .congtant. The

11luminated period of each flash shall be approximately equal to the non—

111uminated period. A switch or fuse shall be provided which will allow the

2 controlter o be isolated and shut down when the Tlashing signals are in

operation.

d) Switches angd Fuses

The controller shall be provided with a main switech and fuse which

will be isolate the complete installation. Therse shal) be provided ohe

general purpose outlst and fuse. A1l fuses and switches shall be adequatsly

: and permanently labelled.

e) Controller Housing .
The controller shall be housed 1in a . weatherproof cabinet of

atuminitem, sheat metal, g?asé fibre of othar approved material having

. ¢ -
x

sufficient strength and rigidity to protect the'<wontentg from the effects
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. cotour.coding or by a numbetring system.

of .water, dust and agcidental biows, Sheet metal shall be at least 2 mm. in
‘thickness at all points and reinforced where necessary. Ferrous matal shall

not be buried. and it ehall be rust-proofed by galvanising cor some® other

equally effective maans. I aluminium or aluminium alloy is used, it shaill

-be suitably protected against electrolytic or chemical corrosion and in the

base of the housing it shall contain at least 8 % of sﬂ‘icon.‘

The housi‘ng shall be gecure?y fixed to a concrete base through
which connections shall be made to detectors and signals., All doors shall
be hinged with concealed hinges, and provided with Jocks, the door hinges
and pins baing of non-corrodible metal which shall require Tubrication not
more often than once per year, Doors shall open and shut Treely wi thbut

binding on the frame or the base. Otherwise, doors may consist of a stiff

removable panel having self positioning interlock joints provided with

suitable gaskets. Such panels shall be provided with at least two locks.
A1l locke ohalil ba captive, fFiush-fitting and non—corrodible and shal?

operate by a standard key which will fit ali housing.
The controller shatll be sited in such a way that it will not cause

on obstruction ar hezard to traffic ot pedestrians, and where 1t will not
be subject to accidental damege from traffic.

The cables running to signals and detectors shall be terminated in
the housing in 2 corvenient and readily a.ccessiﬁ'le position on blocks
hav-'lng the required number of te}mina'ls and provided with mn—hyg}oscopi c

non—inflemmable insulating bases. Sufficient space shall be Jeft between

“terminals and betwean blocks to enable external cables to enter and be

formed in a neat manner without obstructing’ individual terminal points.

Ejectrical cornection between controiler and the terminals shall be by

approved plug and socket connections.

Each terminal point and comnection shall be clearly marked by
Ends of all spare conductors shail

be taped. Connectors shall be provided with suitable strain relief clamps

-
~



as may be specified.
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wherever necesszary. Jerminals which are accesaibile from the doors ghall be
shie‘ldéd, covered or insulated so that no live parts will be exposad.

.F} Identification |

All equipment and reptaceable assemblies shall be ﬁﬁm with a
part number and- any other 1deﬁtification which'is required for reordering.

9) Records

The following records shall! be provided and kept within the
housing, either fixed to the inside of the m;ﬂn door or placed within &

mata?l )pocket provided thereon. -
(1) A wiring diagram of fhe system showing the colour coding or

number of tha conductors.
' (2) a tayout plan of the intersection showing the detectors, the

signals controlied by each phase and the cycle details, and

(3) a suitable ruled card shall be fixed within the controtier
upen which space is provided’ to record maintenance tnder—-taken, the da.ta. ot
visit and the name of the person doing the maintenance.

The aignal seria) numbqr shall be stencilled in two conspicucis

tocations on the outside of the housing in letters not tess than 25mm high.

h) Fix ime_Signal trollar
In addition to the foreéoing reguiremants, where fixed time signale
ére required, the controiler shall ba capahle of carrying cut the fol lowing

cperations, although is shall not necessarily be 1imited to these:-
(1) allocation of right of way by suitably timed green aspacts to

k| the-various approaches is acoordence with the timings previously set on ths

centrollar,
(2) changing from one phass ‘to anothet by means of the correct
Bequence of aspects as herein given (3.1) and maintaining the correct pre—

set amber periods throughout. It ehall be possible to vary the length of

intergraeen period without use of special tools.
(3) allowing a late start or early cut off on one or more phagsse

~
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(4) disp]aying Teft or riéht £ilter arrows as may bs spscified.

8y means of a t'nlne‘switching devica, it shall ba pc-ssib'!s to alter
the phase and cycle lengths to allow for varying traffic conditions. It
ghall be possible to-operate at least three such programes during a period
of 24 hours.

_ It shall be,pogsib?e to integrate the controller into a ‘Yinked
system working under a master controller of required, and to add a Tacility
for vehicle counting. The sequence of phase "shaTT ba capable of alteration
;vithoyt any modification to the controller. When specif-iéd, it shall be

possible automatically to dim the traffic signal lights during the hours of

darkness.

I) ¥shicle-actuated Signal Controller

In. addition to the foregoing rs‘qﬁi rement, where vehicle
actuation is called for, the controller shall be capable of, but not

necessarily limited to the fullowing cparations.

(1) In the absance oF detector actuation, the right of way shall
remain on the phase on which the last demand was made. However, a recall
witch shall be incorporated into each phase which, when closed, will
result 1in the right of way automatically returning to-that phase wi thout
further demend, {Automatic Reversion) .

{2} When the right of way is transfe-rred‘ tc a phase in response to
& demand, this right of way shall continue for at Jeast a per-set and

sdiustable inir;imum period (Minimum Green Time)
(3) Continued demands beyond a predetsrmined number on a phase

heving the right of way shafl cause the inilal minimum right of way psriod
o be extended, the exiension being proportional to the addlitional demanda.
(Vehicle Extension Periods)

4) In the-ahsénce of demands from other phases continued demands
on the phase having the right of way shall hold that right of way. When a
demand Is made from another phase, the phase holding the right of way shali

loge It, even in the svent of contioulng demands, after a pre — set adjustable
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3 reduced -Ac;cording to the number of dehands that have been made

raximum period (Maxjmum Green Psriod). The timing of tha‘ maximum . greésn
period shall commence from the first receipt ©f a demand from another phass.

{5) should there be outstanding demands on the phase losing the
right of way or should furthsr demands .be made on a phase during the
clearance period, then right of way shall revert automatically to the phase
losing it once demands of other phases have been satisfied,

(ai The transfer of right of way shall take place only afte'r an
sdjustable clearance period, which may differ between different phases.

- {Inter—grean Pariod)
(72 Provision shall be made for green fiitsr arrows and late-start
or sarly cut-off facilities on any phase. If these are not required at the

outget, thera shall ba provision for their inclusion at a later stage if

reguired.
(8) 1t shall be possible to dincorporate the controller intoc a-

Jinked system under a mastsr controﬂer it required, and there shail pe

facilities for resumed independent opera.ﬂon oither on & tine baszs or as

result of altered traffic conditions.

(8) Traffic counting and queus daetection, if not specified, may be
. required at a later stage, and faciliiies for these shoutld ba 1incorporated

or it should be possible to add them easily when required.
i} Vehicle actuated Controlier with speed measuring eguinment

when the controller is to be used with speed measuting dJdetector,

£ the following additional facilitiss will be required cn the controller, as

B wot as items (1) to (9) above:-

(1) The minimum green time rafered to- in I1(2) above shall be

balow the

predetormined number [I{3¥]so that if thers are less than the predeterminsd

& nuzber of vahicles waiting for the right of way, only sufficient time will

i ha glvyen Tor that nuwber to clear the ;unct'{on beforp right of way is givan

t6 another phass that has made a demade. {(Variable.mintmin green time

(2} The vehicle extension poriod [1{3)] =above shall bs variable

. .
- -
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3,_period on the phase having the right of way there are still

| s0lid state electronic devices.

E. ot excesd tive Watts over and above the circuit load at ‘neminal

“Interferance suppresscrs shall

-1 7—.

(Y
-

in length and riot fixed, the length of each vehicle extsnsion pertod being
inverssly proportional to the speed of the vehicle making the demand at ths

detector pad. (Variable vehicle extension peried)

(38) If a demand fs made on a phase not having the right of way and
a1l de@ands have bean met oh the phase having the right of way then the
right of way shall ba given to the phase making the demand after s m$ i mum
inter—gresn period. However, if at the expiration of the maximén green
vehicle

extension pertods outstanding, ths inter—green period shail bs lengthsned

.;_ by the introduction.of an ali-red period if reguired to ensure that the

right of way is not given to an copposing phase beforse fast traffic has

{é_ clsared the junction on the phase losing the right of way. (varisble Inter-

greéen period)
’ 2.11.2 Flash Control unit {for flashing traffic signals only}

The flash control unit shall consist of a compact and compiete

unit which shall operate by switching the ungrounded side of the A.C.mains.

¥ It shall not include notr depend upon any mechanical or electromechanical

opesrations, the entire control and switching action baing done by means of

The control unit shall be capsble of

controlling. either one or two lamp circuits,the maximum load on any circuit

: -being not more than cne Kiltowatt. The power input to the control unit shall

voltage.

gvery current interrupting device shall be equipped with =a

-‘suitable radio interference suppressor installed at the input powsr point.

bé of a design which will  minimise

& interference on both proadcast and aireraft fraguencies,

The ccntro] unit shall produce flashina of the optical systems te

§. which it is connected at the rate of between 50 and 60 flashes per minute.

‘This rate shall not very by more than two per cent at any time at constant

tarmnprerature , nar by mora _ that two per cent dyg_ tq__t_hg: range of

v .-
7 -
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amblent temperarture normally experienced in Thailand, Ths liumingted period

of each flash shall be approximately equal to the non — liluminated parlod end _'

——— . ———

when twio circuiis are controlled the illuminated poriods shall be of the
same' length for both circuits. The control unit shall be housed in a
weathar and dust proof housing of aluminium sheet metajl, glass fTibre or
other approved material having sufhc-uam strength and rigidity o pirotect
the contents from the effects of water, ODust and accidental blows. Sheet
metal shall be at least 2 millimeters in  thickness at ail peints and
reinforced where necessary. Ferrous metal shall not be buried and shall be
rust proéfed by galvanising or some other equally effective neans.
Atuminium or atluminium alloy shall be suitable protected against
e1ectr"u'!y'tic and chemical corrosioh and shall contain at least 6% of
siticon.

The control unit housing shall be securely mounted en the eignal
pedestal &r other approved position by means of corrocsion registant bolts
or .Tastenings. The inspection door shall he ﬁinged with concealed hinges
the hings pins being corrosion resistant metal. Otherwiss,a s8tif? removable
panel may be provided having self positioning interlock joint and a
sujiable gasket. A cabtive f1ush fitting and corrosion resistant lock shall
be provided, complete with keys for either door or psnel, whichever is
Droposed The cables running to the signal heads shall be tarm{nated in the
housmg in a convenient and readily accessible positicon on & block or blocks
having the required number of terminals and provided with & non—hygroscopic
and nc_:nh-inf‘lammab‘!e base. Sufficent space shall be left between terminals

“and between blocks to anable cables to anter and to be formed neatly
without abstructing individual terminal points. Electrical connections
bstween the terminal block or blocks and the control unit shall be by-
approved plug and socket connections. _ )

-Each t;erminm point and 60nnect1‘on shall be clearly marked or
colour coded. Ends of all spare-conductors shall be taped. Connectors shall

be provided with suitable strain relief clamps whérs necessary. Terminals

-
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" whigh are necessible from the ingpsction opening shall ‘he shieldsd, covered
¥ or insulated so that no live parts will be exposed,

Tha control unit shall be provided with & mein switch and fuse

- within the housing which will isolate the complate installation.

. 3 pastan_Pripcipies

This clause is intended to give general guidance in the principies

to bs followed in design whare the Bidder of Contragtor js reguired to

undertake this function,
3.1 Ihe sggugﬂc;e of aspects on any cne signal face ahall be:
Red .
Green-
Amber _
* puring any aspect, ‘there shall be no visual flicker of the signel

{1lumination.

43,2 8itting of sighals

siting of signal will be ca
Each approach road shail be served by a

rried out in detail at the junction and

shail ba agreed by the Engineer.

minimum of two signal faces as fol lows.

r
3 The Primary Signal which will be located not less than 1.0 metler

beyond the Stop Line on the nearside of tha road. Wwhers thgre ig a central

: median, a second primary signal may be provided similaFly on the offside of
-the approach, and .
" The Secondary Signal which will be on.the diagonally opoelte sids of

e ikt b

b the junction facing ths approach, that is,on the back of the primary signal

serving the opposite approach in the case of a Tour arm junction. The

ne offsige of ihe approach where there is

secondary signal may be opposite %
ot 30°

a central median, but in any case should not be outside an angle

extended from the center line of the approach at the Stop Line to the

p Line to the secondary signal 12

-~

offside. Where the distance from the Sto
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mora .than 50 m. additional secondary signals should bs provided. No part of

any signa) or post shall be within 0.5 m. of the kerbline.

3.2.1 Height of Signal
The height of fixed light signals shall be.such that when esrected
the center of the amber optical system shall be not tess then 2.4m nor more

than 4 m above the carriageway level. For portable light signals, the corr-

esponding height shall be not less than 1.5 m nor more than 2.6 m.

Signals mounted overhead shall? be such that when erected the

clearance for traffic shal?l he ;'IOt less tan 5.256 m.

variations from the minimum Feight should only be contemplated

. when there are definit reasons for meking such variation abligatory.

3.2.2 Direction of Boam
- The light sibnals shall be directed at & point approximately 100 m

from the primary signal face end approximately 1.5 m above ground leve) at

the center line of the carriageway allocated to approaching traffic. Where
aignals are .overhead-mounted above the carriageway, the corresponding

distance shall be 200 m. These dimenaions may be varied where special cir-

cumstances require otherwise,

3.3 s:tgp_l.inL
Stop Line shal}l be Jocated as shown on the s-lts Tayout plen

3.4 Dptactors

Detector, where vehic]e actbat-lon is specified, shall ba not more

than 45 m nor Iess than 30 m from thz stop line on each spproach, although

on diff-lcu'lt approaches carrying only siow trafﬁc, this minimum may bDe

reduced to 20 m. On high spaed roads, where sscond detsctors are- catled for,

thsse sﬁa:ﬂ be placed at not more ‘than 185m. from the stop line.

~ -




3.5 phases -~ . .

The number of phases at the intersection shall bs kept to the
minimum required to avoid dangerous conflict of traffic. Where addiiional

phases are called for by unusual traffic conditions at certain times, these

additional phases shall be suppressed when not required. In designing the

number of phases and 'the details of the cycls, the principla shall e to

arrive at the arrangement ‘which will at a1l times ‘give minimum average

dé'lays to traffic with adeguate capacify and maximum -zafety 1to both

vehi{cles and to pedastrians.

3.8 Filter Signals
Filter S8ignals mounted at the side of the majsn signals may ba used

to allow a movement 1n one direction. Particular care shall be taken to
ensure that filitering traffic does not form an undus hazard to pedestrians

-
-

* crossing =nd guz':rd raiis, slip réads; ialands of some ras’ftfng of the stop

¥ &

Tine may be required to avoid this. Filtering traffic will not be parmitted
when it will have to merge with through traffic. Whers an early cut-of? is
used for offside turning traffic, an offside filter arrow will be provided

to indicate to turning traffic that it is safe to proceed.

3.7 Clearance Perigd

Clearance Periods shall have a minimum tength of thrée seconds.
wWhere regquired for safety or to allow turning traffic to clear a longet
clearance period may be introduced but this should be kept to the shorisst

period which 1e consistent with the demands of traffic and safety mt any

tima.

3.8 Linked Systems

When a 1inked system is called for, or where linking with nearby
- signale eppears desirable, this system shall be designed to give a progres~

sion of. green pericds in both directions alocng the routés involved and at .
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ap;eds which. will give high ;apgcity. The speeds through the system shall
be as uniform as possible and the deméhds of cross traffic shall be fully
met. With fixed time signals, there shall be the facility to change auto-
matically the programme of 1inking, if hecessary, so as to give preferance
to the hoavier flows at different times of the day. With vehicle 'ac‘tuated
signals, local controllers shall be free to revert to indepsndent opsration
when i:here ceases to be a continuous demand prbviding that this will rot
All calculation

interfere with the overall progression through the system.

done for linked systems will be submitted for checking. -

3.8 Signal Timing

Signal Timing will be done on the ‘ba_sis of traffic - demands as
sstimated from the traffic flows. Verification and adjustment will be
required on site after thes s'ys.tem is in operation but the contractor: mu_s;
show by calculations capable of handling the estimated maximum and * normal
flows. in an efficient manner and with minimal delays. With fixed time
signals, he will submit details of phase;s and cycles for sach apprcach
throughout the day. In'the case of vehicle actuated signals, he will give

similar details of maximum cycle time, manimum and minimum green times,

vehicle extension periods and inter—green periods.

4. Construction Methods

4.1 Excavation and Reinstatemsnt
Excavation for cable or conduit laying or for foundations and
reinstatement shall be carried out’in accordance with the provisicns of

Saction 2.5 of thess Spescifications Rainstatement shall be such that the
surface is restored to at least its originat condition and level.

S

- 4.2 Concreta Work  ._ -

‘ All necessary foundatior;s and footings or other concrete work
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shall be carried cut in accordance with _Sections 5.1 and 5.2 of these

Unless otherwise specified. on the prawings or 1n the
Foundations shall be placad

Spacificat {ons.

Special Provisions, concrete shall be class B.

jn one opsration sxcept that the top 50 mm. may be placed after the

supar:imposed structure is in position. The exposed portions of foundations

shall be formed to present a neat and t{dy sppeerance and sToped 10 ehad

watar away from the structure supported. where existing chstructions

pravent the oonstruc:tion of foundations as shown on the plans, then an

eftective alternative may be proyided subject to the prior approval of the

Enginoer.

4.9 Conduits, Ej;;jgg' ang Boxed

conduits, fittings and boxes shaﬂ be provi
of these Spec-lﬂcaticns

gad and installed in

acéordance with the prav1sions of Section 5.11
tough plastic conduits, Tittings and boxes,

-} Enginear, will be permitted

except that chemi cal '!y' 'stable,

according to samples previously epproved by th

hey do not soften when exposed to h'igh embient temperature.

may uss & larger size of conduit than that

providing that T

The Cantractor

specified, st no extra chargs, {f he wishes, but in this case the entire

run.shall be of the same size. No reducing coupHngs.vdﬂ be perinitted.

when metal conduits are used, outs shall be mada square and true

and all couplings ghall be screwsd up unti! the ends of tha conduits eare

nrought together in order to provide a geod electrical contact throughout.

The threads on all ferrous metal cOhdU‘l ts shall be patnted with & rust

preventing paint before coup'Hngs are mads up. where the coating on ferrcus

* wynistry of  National Development, Department of Highways,

specification For Highway contruction, 1370, gangkok, Thailand.
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near the sidesg or end.to leave the centre clsar.

metal conduit has been damaged in handling, such damaged places shall be

painted with rust preventing pfa1nt before installation.
ATl conduit ends shall be threaded and capped until wiring is

started, When caps are removed, the threaded ends -shall be provided with

approved. conduit bushings.
Conduit shaill be laid to a depth of not less than 0.5m below paved

footwalks and madians and not less than 0. 75 m below the roadway surfrace.

The location of all conduits at curb Tines shall be marked by means of a

"Y" at least. 100 mn high incised in the face of the curb directly above the
conduit. Conduit terminating in standards, cabinets or bedestals shall

extend at least 50. wm vertically above the foundations and shall be slopad

towards the hand—hole opening, Conduit entering sull toxes ehall terminate

at least 50 mm inside the .box wall and at least §0 mm vertfcally above: the
hottom of the box. Such conduit shall be slopad ftowards the top ot the box -
Conduit entering the bottom of the box shall enter
Alt conduit shall snter

to facilitate pui Ting.

in the direction of the run.

-3 Pull Boxesg
Pull boxes shall be installed as shown on the pilans and

€ase at not more than 60 m intervals. The Contractor may install additionat
PuUlt boxes shall bs of

in any

PUll boxes without extra charge if he wishes.

reinferced concrete not less than 100 mm thiok and may- be of approved

precast desigh. Reinforced .concrete covers, secured by two recassaed brass

the covers being insoribed “Traffic

bolts shall be used on footwalks,
Under the roudway, cavere shu'i'! be of steel or

md latd in & suitable concrete
pe effectively

8ignals” on the ocutside,

cast iPon, insgribed &s specified above,
Metal covers shall

footing to withstand ;‘.rafﬁc Toads.
Tops of pull boxes shail be

¢arthed to an earthing rod inside the box,
@ffoctively level with the surrounding paved areas, whether footwalk or
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roadway, but in unpaved areas, the tops of pul} bo;es shall be buried 0.3 m
below ground lavel. The bottom of puli boxes shall be bedded in sand and
cement or ctushed rock, Permanent markers shall be provided and erected to

show the position of all pull boxes.

5. Tegting

A functional test shall be made on completion of the wark in order
to demonst e that every part of the equipment and installation functions
a8 intended and specified. This test shall consist of not Tegss than five
- IT any defects or unsatistac~

days continucus and satisfactory operation.

tory operation are revealed, this condition shall be corrected and the tast

continued untii required five days of satisfactory opaeration have been

‘performed,
Prior to the functiocnal test, the Contractor shall cérry out the
following tests to the antire satisfaction of the Engineer, .
' 1)} Each circuit shall be tested for continuity
11) Each circuit shall be tested for earthing
ii1) A "megger” test shall be made between each circuit and earth,
The insulation resistance shall be shown to be a{ least that epecitied
within the relevant Codes. On the completion of testing, the Contractor
shall supply to the Engineer thres copies of “as built" plans and circuit

diagrams, which shall clearily indicate any modification which have been

made to the original design.

6. Measurement

This item will not be measured, payment being made en a8 lump sum

basis.

L
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wision and incidentals and for doing all the work invo

7. Pavmment

The Jumd sum payment for the traffic sfgnal sysism
abour, materials, iools, equipmént, super—
1v§d in furnishing

shatl be full

compensation for furnishing ail 1

g the system shown on the Prawings and as speqifiad_harain and
incliuding any

and 1nsté111n

in the Special Provisions, and as directed by the Engineer,

necessary backfill, concreie foundation, restoration of footwalk, roatweay,

ces damaged or destroyed during construction and in

he costs of design it this is called

curbing and appurtanan

meking a11 tests. It shall also cover t

Tfor.

The Tump sum payment shall be deemed to includa Tuil compensation

and work not shoan on the Drawing or specified

for all additional materials

which are nscessary to complete tha installiation.
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