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GENERAL SPECIFICATION FOR STREET LIGHTING

1. General
1.1 Description

This work shall consist of the supply of all lanterns complete, brackets,
* columns and other supporting devices, bases, cables, swiichgear and all necessary
ancillary equipment together with the trgnsportation, storagé, assembly, erection
cannection and testing of the sama in order to supply a complete strest lighting systen
in accardange with the detaits shown on the plans and as spedified herein and in the

‘Spaaial Provisions if any. Deslgn of the system shall be Included.

1.2 Hespunmbxhty forDesign and Matecials - . o

The Contractor shali be so!ely respensible for ths adequats design and the
co-ordinated functioning of all goods and eonstruction furnished under this contract. Al
the gomponent parts shall be designed so as to soswe thelr proper co-ordinated
functioning. and operation, Alt equipment shall l;e of the maker's standard models ant

. shall include all recent improvernents in design and materials, All materials used In
manufacture and construclion shall be of high quality and fully in accordance with the
best modern pra'ctice.

The eguipment offered and the wark dona shall be suitable f—or continties!
trauble-free operatlon under adverse climatic conditions of heavy. rain, hlgh humldﬁy anel
intense sunhght The equ1pment must he able to withstand over Iong periods amblent i
tempsratiyes varying from a normal of 4° C to a maximum of 50° C

Al matenals used in, tne manufacture and construotron shaif be free fron:
datects and shall be made having proper regard for satety and In strict accordance witt-

all the relsvant requirements and regulations of the Elsctricity Supply Authority.

e ~



T o

e ey = WIS = s =t

S STET

25 T

[T )

i i P47, 5

. : 2
1.3 Compliance with Manufacture's Specifications

The Contractor shall snsure that the equipment and parts used will be
sntiraly suitable for the yeork to be performed and that they will be manufaotured to
proper clesrancas and fit. He shall further ansure that the loading of equipmant will under

all normat circumstances not exceed tha maximum laid dewn ar agread in writing by the
manufacturer.,

The Contractor shall b raspunsibla for the inspection of 2l aguipmart and
parts befora thelr incorporation it the works to ensura that they comply with the |
gonditions of the contract and that they are not defective In any way as regards matetisis
or workmunship should any sugh non-sompllence or dafactehe found during the
inspection, tha Contractor shall correat, or cause to be carrected such non-compliance and

defests, all at the Contraotar's expense-and to the satisfaction of the Enginesr

1.4 Maintenance Pariod

All repairs and replécements raquirad during the Maintenarice Periad shall

ba carried aut with despatch and an adequate supply of spares shall be availebled for this
purpoge, (Ses also clause 10)

T

1.5 Eleciricity Supply

The Contractor shall carry out negofiations with the Elaotrcity Supply
Authbﬁty soncerned an behelf of the Department of Highwaya for permanent slectricity
supply to the installation, and any costs aseociated with .obtaining this supply shall be
included in the contraat rates. The Centractor must ensure that the'squipmant supplied

will funetion cotreatly at the supply voltage, snd must aliow for normal vartationg and

. surges.
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1.6 Definitions
Unlass spacifically defined herain, definitlans shall be as given in British Standard
892 : 1967 "Giosséry of Highway Engineering Terms" and in Britieh Standard
Coda of Practice CP 1004 "Strest Lightlng'“. both as amsn&ed at the tims of Tender.
a) Lantern, A hausing for one or more lamps comprising the body and
. any refractor, reflector, diffusar or enclogure associated with tha tamp

i . of lamps. '

b} Quireach, The distance maasured harizontally between the cantre of a
fantern mounted on & t;rackat and the centre of the colurnn or wall
face. |

o) Overhiang, The distance measured horizontally hatwaen the centre of a

lantersi and the adjacent edgs of the pavamant,

. d} mmlag_iﬂgigbl'The vertical distanca between the centre of the
lantern and the surtace of the plaw.rernent. |

ol Spacing. The distance, medsured perallel to the centre fine of the road,
betyvaen successive lanterns. In a staggered arrangemnent, this

 distarmee Is measured parallel {o the; cantre {ina from the centre of a
lantarn on ona side of the rosd tu the cantre of the next fantern on
the opposite  side.

3 . f) Besm. That.'portiun of the light output of the lantern contained by the
sulid angle subtended af the effective light centre of the lentsrn
containing the maximum intensity but no intansity less than 90 % of
the maximurn intansity. ‘

g} Lurningus Flux, The light given by & light source of lantern or recaeived
by a surface, irrespactiva of the direction in which it is distributed, -

The unit of tuminous Flux is tha Lumen {LM).
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n} Lowsr Hemispherieal Flux or Downward Flux, The luminous Flux
amitted by a lantem in all directions below the horizontal.

i} Poak Intenaity Ratic, The fatio of the maximhum Intensity to the mean
hemnisphierical intersity of the light smitted belaw the h'nrlzontal.

I} Mean Hernispharicat Intensity. The dawnward fiux divided by 8.28.
{This is ths average intensity in the Jower hamisphsre):

kJ Intansity Batio, The ratio of the ‘sotual intansity in any direction of &
lantern to the mean herispherical intansuty

‘1) Lumlmuilnmnﬂm The tight giving powar of 4 lantern in any partmular

direction. The unlt of luminous intensity is the Candsla {od), Basm
Canter Isncande!a Curve, |socandele c!!agram Polar Curve,

m) Bgnm_s,amm A diraction michway betwsan tha dirsctions for which
the intansily is 90 percent of the maximum in a vertical plane through

the maximum and on a conical surfage throught tha maxim,

7). Isqoandala curve, A eurve tracad on an imaginery sphars with the

sourca st ita canter and joining ail tha points carrasponding to those
diractions tn which the luminous intensity is the same, or a plane
projection of this gurve.

o) Jsopandsla dingram. An array of isocandele curves,
p} Palar Curve, Curve of light distribution using polar eo-ordinates.

¥
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2. Materials and Equipment -
2.1 Lanterns |

The suppller must submit the guaranteed létter of these. Boby of umninaira
ghall be _npn—cnrroéiva light attay matel, colour if applisd shall be stove enamelled finish in
gra',; or aluminum shade,

| F_’&eﬂeotor, if used, shall be mirror type and mada of enadized aluminum
sheat. Gasket shall ba sppliad on avery part whe‘re insect is expacted to enter into lamp
compartment fhcluding that at slipfitter collar. The ga.sket usad shatt be non-aging and
heat-rasistant type, transverse and longitude cross-section drawing of the luminalf scaled

1.1 shall be fumnighed with the guotation.

Refractor (enclosing bowi} {f made of the tranapersnt acryiic will nat
producs lasa output due 'to golour chaiging wlthir{ first & yeara of service.

a} Lenterns shalf be of the cut-off o'r the sami-cyt-off typs a8 éhnwn on .
the Drawlngs or as spacified in the Special Provisions. Non-cut-off
lenterns shall not be used,

h) Unless atherwisa specifisd, the meunting helght shall be not less than
7.5 meters lor 26'0% nor more then 12 metera {or 40°C7),

o} Where thera is no apeed limit on the road or where there is & speed
fimit of mare than 80 kilomaters per hour the minlmum clearsnce
between columns and the edgs of the pavement shall normally be
1.5 moters buy where this is not reasonably attainable, auch as
bridge loostions and other restricted erees the minimum clearance
may with the previeds permiéa,ion of the engineer be redused 1o 1.0

- yreter,
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Whars there is a spead limit of isgs than BO kilomaters per hour the

rrintrnurn olesrance between columns and the edge of the pavement shotld be 1.6

maters but this may be reduoed to

0,50 mater for crossfalls of not more than 1 in 40 towards the curb
0,80 maeter for crossfalls of between 1 in 40 and 1 in 24 towards the
ourh _
0,75 meter for crossfalls of more than 1 in 24 towsrds to eurb with the

© previous parmission of the Enginest
d} Each lantern should nom.mlly direct dwo bearns along the length of
the road, Tha polar curvas of the lenterns in tath horizontsl and
vartloal planes aho'uld_ ba smooth and frea from any abrupt
variationg so that th:a iuminous Intensity dx’mini‘shaa e;moathhj and
progresaively from fts maximum, For caﬁﬁ'ally mountad lanterns the .
beams should be sppreimately sxial; for lanterng mounted Qt the
siddes of the roadway, tha maximum toedn of the beam will hs 159,
Adeguate but not excessive light shoutd be dirented towards the ourbs
and outer edge of the road. WWhere area fumination |s required using
high mast lighting, thess provisioﬁs shall not necessarily apply.'
g} For outoff lanterns, the’ b.eam should be in & direation about 85° from
the downward vertical. The peeak Intengity ratio shali bs hetwean 2.0
»6nd 4.0; the Intensity ratio s tha zone 09 to 309 below a horfzantal
plana through the tartern shall l;a between 03 and 2.0. An intensity
ratio of 1.2 shall lie batween elevatidns of 720 and 78%%rom the
dewmward veriical In the vertical plane paraltel ta-the Bxig of the
roadway and the hurizontaliintensity ratio In tha éama plana shall be

" het grester than (.15,

C R R L T A
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1) In the oase of semi-out-off fanterns, the beam should fis in & direstion
about 760 from the downward vertical. The peak intensity ratio shall
be betwssn 1.8 and 4.0. The intansity ratio in the 00 to 30° 2one
below a honmntal pleng through the lantern shall ba betwegn 0.3 and

- 1.7, An mtansaty ratlo of 1.2 shall lia betwaan algvations of 780 and
840 from ths downward vertica! in the varical plane parafled to the
axis of the roﬁdway and the horizontal intanaity ratio in the same
plana shall be not greater than 0.8 sxcept that in the osse of sadium
lamps, the intensity ratfo of 1.2 shall fie similarly hetwsen BOT and
869 and the horizontal intenglty ratio in the seme plane shall not

excesd 0.7

gl The siting of lantetne shall be in aemrdancé with the following tab{e

which glvas minlmum raquired ilumination, Particular care shall be

taken with ths siting of fanterns un bends and summlt vertical auwee.

At le‘:G’llOﬂS and roundabousts, fantem spacing shall be desiyned so as

to give at least the minlmum Iurninatian racuired by the foliowing

tables and also lantsrns shall ba spaced and sited, where possible,

50 88 1o definests the coutse of tha roadway plainly to road user

approaching from any normal direction withiout any poassibla mislanding
y impfeaslons | |

The level of ifluminetion provldacl as road junations and roundahouts

shall be at lpast as high a8 that on any af the approach roads and in

the case of roundabeuts, a minimum Jevel of Huminetion st eny curb

line of 10 fumens par square meter shall ba provided,
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Raquired minimura Average Horlzontal lllimination

in lumens per Square Meter (Lumens per Square Foot)

Central-Urban

Araas
High Grade Motorways 215
At Junctlons 2.6
Main Routes 215
Secondary Aotites 13,0
Local Boads 9.7

(2.0
{2.0)
(2.0)
(.2
{0.8)

L]

Sub-Urtran

Areas
180  {1.4]
218 {20
186 (1.2

97 09
86 (0.8

Rursl
Areas
1076 (1.0}
160 . {14

97 (9
85 {0.8)

2.1 0.2
{Rasidentiat

arags onty)

The Contractor shall certify that the dasign of the Instellation has been

done In agooidance with "American Standard Practice for Roadway lighting,” (D 12.1 -

1963) pubished by the {lluminating Enginsaring Sogiety, 346, East d7th Straet, Naw York,

ot in socordance with British Standard Code of practice CP 1004 of 1963 *Streset lighting®

Published by the British Standards Institution 2, Pask Lane, London, W.l,, exeept in so far

as thaese have been variad by the provisions of this specifiecation or any special provisfons.

2.2 Wiring and Switching

:l'he Wiring and switching supplied for controt of lanterns (sach davice

controlling & group of {antam) shall ba of & type approved by and agraed with the

Elsatricity Supﬁiy Authority. Unless otherwise specified, photueleotrlo relay switching shall

be usgd.



2.3 Columng and Bracksts

a) Colutnng shall hs of steel construation and shall sonsist of tapersd
round hollow shafta with arichor haces. Each column shall be provided with o suitable
sable slot and a waatherproof service door fitted with a tamperproof lock, All locks shall
be of the same patiern, and six keys ghall be provided for them,

b} A non-hygroscopic mounting beard cgmpased of electrically insulating
matsriel shall ba fitted in an sasily accessibla position insids the column, and shall bs of
suitable size to take all necessary electrival equipment. Adjscent to this meunting boerd,
there shali be provided an the in'lslde of tha column tivo stain}ass steel studs, not lasa
than 4 entimaters long nor lass than 8 millimetars diamater.and complgts with stainless
steet louk muts and washers, for ysa as earthing connections.

.od Br:ackets to provide the required outrsach shall be of sufficiantly strong

congtruation 1o support the lantern under ell narmal conditions without significant .

", mavemant, end shall ba provided with suitabla fittings.to take the lanterns, When in

posltion, brackets shall be inclinad upwards at an angla of approximately 150 to the

.- horizontal, and shalf be fixed to thelr supparts by suitable welding, fastenings or wall

platas,

d} Columns and brackets shall be structurel stesl having the following
mechaniaal proparties :

- Thiokness of shaat steet tmin) 4 .

- Uitimate Tenslle Strength (min} 47 kg/mm?

~ Yield Point {min) 25 kg/mmé

. E{ongation-{min) ' ) A %I

o) Straightness. That part of the column.abave the ground shell not deviata

from straightriess by mare than an amount caloutstad 5t a rate of 2.1 mm. par metsr of

"' _ calumn langth:

K
L P
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2.4 High Mast Lighting
Mounting heights from 20 meters -and more shall be High Mast.

a) Colurnns oarrying high rast lighting shall be designed fo permit the

" wholé of the lantern carriage to be saslly, safely and quickly lowered to ground jevel for

mainterisnce works. The columna shall be designed in acoordanoe with British Standard

"449 or other Internationally docepted standard for design of struetural steelwork in

buildings, except that the tamporary horizantel defigotian of the top of tha column may to
up to 7.5 % of the helght above ground, In calculating the bending moment at ground

jove! due to wind load, it shall ba assumned that the wind speed at a paint ten matera

; above ground level is B0 kilometers per hour, and the design of the column shall be such

that wing exdited oscillations are damped as much as poasible, Adequate ellowance shall

. bhe nﬁada for the stresses produced by such cecilations. Detafls shall be givan of tha

vertical and hortzontsl load and the Eending motnent at the faundations.
b} The base plate shall be free from laminstions and eff dimensfons of the

base plate shall be provided, including details of the holding down boits, A vable sntry

" hole of not lass then 30 centimeters diameter shall be provided entrally in sach base
- . plats, and the bottom of the maat shall pass Through the base plate and hs welded on

¥~ hoth sldes. An altsmative construation ef equal atrength may be zceepted by the

Engineer, but a butt weld on the base piate will not be accepted.

Each holding down bolt shafl betensionad to the design value, and within

tha_malntananca period, the boRs shall be checked and retightened as necessary, aiter

§:  which the nute shall be repainted.

a} The columns shall be delivered to tha alie in the miniraum practicable

numbsr of fengths. Any Jointa necessary. shall be posidoned as near the top of the

Yolurnns ag possible,
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d The Jactern carriage shafl support the designed number of lanterna

Aithout significdnt sway or movement, and shall be capable of supporting these lanterns

ind & cradie with two men for maintenancs work. The lantern cerriags shall bs protected

- .o prevent demage to the painted swiace of the columng, rotation of the carrisga turing

aising, and lowering shall be prevented and corract Joegtion when raised shall be ensured

hy seme positive means, It shafl be possibie to remove the lantem carriage without

z

Ibwa;ing the colurmm, h,
@) The lantern garriaga shall be refeed and Towerad hy a self sustaining

WICAPL T e

§ wineh capable of helng operated either by hand or by & portable elecsrically operated tool.

h ghall ke poselble to lotk the winoh In any position.by a simpla, rohust and easily

J‘ cparated mechanism. The wotm gesr.shall have a ratio of at laast 2001,

i
_ f) The winch shall have remavable handles, and it shall be mounted within

. the base compartment et a convenlent viorking height, The opening In the columi shall .

> O UKL K-y

-

g

o ae

be of sufficient sizs to alfow proper aperation and maintanance of the wineh mecehanism,

A weatharproof lahel shall be fixed in an obvious poslition wihtin the calumn hase, giving

g} A sufficlent number of tums of the hoisting cable shall be left on the

. '{-.
FEF i PRI T TS BT S (S gaep
5 . i -

 winch drum when the carrdage is fully jowerad to ensure that the cable anchorage on the

a
&

e R S

drurn dogs hot take the full load of the carriage at any tima,
h} the last 30 centimetars of travall to the fully reised position of the

earriage shall be by hand operation, and for this purpose either a limit switeh shall be

-

provided to cut off tha power supply to the portabla eleciric tool at the eppropriate time,

i

L or alse some form of indication shalf bie providad to indicate when the carriags is 30

cantimetecs from the fully raised position.
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i} The winch cable shell be of strandsd stalinless steel wires and shall have
gufficient capagity to carry safely the lantarn carriage complete with lanterns and a cradie
I;w'ttl't Two r‘jneln attached thareto, Great care shalt be taken during installation to ensure
;that the holstimg vables do not twist or kink, and any set twist or kink shall be stffident
";reuacn far the rejsction of that cable.
. i} Al parts of the raising and lowering machanism which are inaccessible
f;after areetlon of the cokumns shell be sdequately protected against molsturs, dirt and
“corrosion. Whero necasszary, pulleys shall be fitted with shields to ﬁrevent the winch
ieabla becoming displaced. Pulleys for electrival cables shall ba of sufficient dimameter
;ahai ths cable will not bs bert to a smaller radius than that patmitted by local regulations
o those of the Britlsh Institution of Electrical Engineers, 14th Editlon. Yhara ecassary
for aontinued: troubls free bparation, metal parts shall ba of stainless steel or other
-{approved non-corrodible material,
_‘ K When powas tool oparation is used, a suitable powar outlet shall he
‘provided and the oparator shall ba adequstaly safeguerded against any electricel shocks.
:sﬂw ﬁéwer toal sﬁaii preferably be designed to'werk on a reduced valtagae and in this
‘1688, & suitable approved type of transformar shall be provided, The powar toct shall be -
desighed-so that tontinucus operation will cause na harmful affacts on either the wineh
:ar the tool, and In the event of pawer falfure the winch shall be self locking, Corwversion
fram power to hand oparation and vice versa shall be quick and easy and shall not require
'lspac'ial twals, Full information on the type of power tool proposed shall be given with the

dender.
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2.6 Protaction Against Corrosion
Unless atherwise speaifiad, columns, bracket arms, and brackets shall he

protected against corosion either by painting of galvanizing as foliows :

2.5.1 Painting.
a} Columns and masts shail be treated internally with hot asphali under

righ pressure so as to give & complete arid unbroken esphaltic covering or other approved
anti-cotrosion traatment shall be applied to give at least equally good pratection. Banes

shall be similarly treatad up to a level of 25 centimetars abovs ground favel,
b) Betors defivery to the site, columins, masts, steel brackets, and external

fitting shall have all extemal welds ground down and all extarns) surfaces clganed by shot
blasting or other ap;arovad mathod to a whita'metal finish fres of al signs of rust.
immadiataly following this treatment the items shall ba painted with two coats of tropical

rod laad undarcoat foltowaed by two coats of aluminium paint or they shall be treated in a

similar and hot Jass effestive manner acceptakle ta the Englreer to present subsaguent
aorrosion, After erection, 4l imparfeotions and damaga: shall be mada good o the

Enginear's satisfaction and the itarns shall be given a final cost of all sluminium paint.

2.5.2 Galvanlzing -

)

a) Bofore delivery to the sits, colurns, masts, steel brackets, and extemsal
fittings shall have all axtemal welds ground down. Poles and other farous materials shall

he galvanized both inside and qutside by hat dipped it accordance w}ith ASTM A B25-76,

Weight of Zing coating shall not ba lags than 550 gram pér étiuare mater,
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b} Base of columns, both inside and outside shal be coated with bituminous pairt

up 1o a Jevel of 26 centimatsrs abave the base plate.

3. Gonetruction Mathodéu
3.1 Excavation and Relnstatement

Excavatlon for cable or conduit laying or for folndations and reinstatement

shall be cerried out i accordance with the provisions of Section 2.6 {Sub-Clauae 2.6,3.2)

- of thess spaifications. Retstatément shall be such that the surface is restored to at

loeat is original etandard,

3.2 Cancrate Wark

Alt nécassary founddﬁons and footings or othet concrete work ahall be
carried out in .amordanca with Sacﬁanslﬁ,’i {sub-Clause 5.1.1,2) and 5.2 of thése
specifications. Unless otherwise specified on the Drawings or in the Special Provigions®,
aonorete shall be olass 8. Foun&atlans shall be placed in one operation exespt that the
top & can_t‘nmétars nay be placed aftar the supsrimposed atrueturs Is bositinn. Tha
exposedd portions. of foundatiorss shall be formed to present a neat and tidy dppearance -
end sloped to shed water away from the structure supported, Whera extsting
shstryctions prevent the construction of foundations as shawn on the plans, then an

offgctive alternative may he provided subject to the prior approval of the Enginear.

s

* Ministry of Netional Davelopment, Uspartment of Higt)\fvays, Spaciﬂcaiion For Highway
Cunstrum:*lgn, 1870, Bangkok, Thailand.
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3.3 Condults, fittings and boxes .
‘ Cpnﬁuits, fittings and boxes shal) ba provided and Instelied in accordance

with the provisions of Section 5,11 of thesa Speoifications, axcept that chernically stable
tough plastio canduits, fittings and boxes, sacording ta samples previously epproved by
the Englneer,. will be patmitted providing that they do riot soften whan exposad to high

amblent temperaturs,
The contrastor may uss & larger size of conduit then thet specifisd, &t no

- - e Do . . W m ta_s m obes
e s ey RETA Y L s M T L -
7. . £y o oL YR AL i T B E 9
~ 5 s e Nl g s
e iy o) s, S T S5 T
R . s Do W
v - ER AN
DEPERPPIPIPAr S 1 SO AP N Aeag JRy TN P -
=3 ¥l et P E LN S E = P NS TR C AP :....p..l.r.n‘.:

oxtra chargs, If he wishes, but in thiS 'oasa thae antira run shall ba of the sama size, No

X et

raducing couplings will be parmitted.

When metal conduits are used, cuts shall be made squars and true and all

Np = . v .
o T

couplings shell be scrawed up until the ends of the conduits are brought together In order

to provide & good eleatrical contast throughout. The threads on afl ferrous metal oonduits

" shail bs hainted with rust preventing paint befors couplings sre made up. Where the -
coating on ferrous metal conduit has heen damaged In handling, such damaged placas

shall hie painted with rust prevanting paint biefore installation.

ke A I I TR Ty, T e Bt

All conduit enda shall be threaded and capped untl wiring I etarted. When

A N T O

caps are remaved, the threadet snds shall be provided with approved conduit hushings.

 Condults shell bo 18id to a depih of not less than E0 centimters below

paved footwalks and medians and not tess the 76 centimetars below the roadway

* aurface. The focation of pll conduite at curly fines shall ba marked by means of a Y" at

e e
= TR

laast 10 qgmimeters hight Incised ini the face of the curb diractly above the oonduit,

i

J 1 i
3 Condult terminsting in a standards, oakinsts or pedestals shall axtend at laast &

pigs
LT W

ey’
=74
Y

2

* centimeters vartioally abova the botton of the bax, Such conduit shall ba sfoped towards

L
o

the top of the box to facilitate pulling. Conduit enteting the battom of the pux shall enter

I the diraction of the run,
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3.4 Pull boxes or Junction Boxas, . .
Pull boxes shall be Installed as shown on the plans and In any cass at not
more than B0 rﬁe’ters intervals, The contractor'may install additional pull boxes without
| axtra charge if he wishes. Pull boxes shall be. of reinforead concrats not less than 10’
centimetars thick and ma'y ba of approved pre-cast design, Relnforced concrete covars,
scoured by two recessad brass bolts shalt be used on footwalks, the covars baing
Inscribed 'Strest L‘jghting' on the cutside, Under the roadway, covers shall be of stesl or
, st iron, Inseribed as epecified ahove, and laid in a suiteble concrets foating to withstand
tracffic loads: Matal covers shall be effactively oarthed to an aérthing rod inside the box.
Topa of pull boxes ghall he. effectively levet with the surrounding pévad arens, whethet
footwalk or roadway, but In unpaved' areas, the tops of pull baxes shall be buried 30

cantimaters below ground level. The Battam of pull boxes shalt be beddad in sand and

cement or érhshed rock. Parrrianent makers shall be pmvldﬁd and eractad

to’ shnw the posit}on of af! pull boxas

Crm tem R A M gaa | EER Fn o —mamede— Tt

3.8 Testing
- " A functional test shall ba mada an eompletion of the work in order to
darmanstrate thet every part of the equipment and installation functions es intended and
specifietd. This test shall conaist of not less than five nights continuous st satisfactory
aperation, If &ny dafects or unsetisfactory operation are revealad, this condition shall be
- gorragted and the test contindued untll the required five nights of satisfactory oparation
heve been performed,
IL'»‘rior to the functional test, the contractor ehalf carry out the fallowing
| 16815 1o the entire satisfaction of the Englnaar.

1) Each sircult shafl be tested for tontinuity

2) Each sircuit shall be tssted for cething

T el

»
sty
2O

B e

I
. E
p
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. 3 A ‘megger' test shall bs made hetween aach alrauit and santh, The .
Insulation resistanca shall ba shown to be at least that specified within the relevant
codes, . ' |
AThe distribution horizontal illumination valve of spacified spacing in each
coda itern, in rate of {ux messured batweaen twa luminair as every two metsrs along
longitudinal and transverse road way line, are sssentlally measured to show max.maan,

min. umination end unitarmity ratios.

' Uniformity ratio . minimum lumination .
average Hlumination

= not lass than 1:2.6

and _ maxiraum {fumination
minimum Htumination
’ : a ot mare than 87 ’
&) Ralnproof Test.

~ The lantern under test shall be mounted in its riarmat arlentation on &n
adjuata‘.nla support as ehown in fig. 1, so that the fitting is near the centar of the aro
desuribad by the oécii!ating tube. |

, Aftar heing switched on for one hour the lantern shall be subjacted to &
. spray of water at a temparature not exceeding 20° C and at a prassure of approxifriately
B.7 thafin? (0.4 kgs/om2) the tube being cecillated so as to desorlbe an angle of BO
degresas from the verticat and [n both directions from it. This trestment shall be continued

for 20 ntinutes, the fitting being switched off aiter 10 minutes,

S oL s R e i s oS A e TR e e
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At the end of this tast, there shall be to damage to the lsmp or enclosure

and no visible avidence of water having secumutated it the fitting.

0.4 mmn. dio bolew

W N
\ Bl tnimi. //f’:.«

Appiratup
updor tand

R T

Fig;l Apparatus for rainproof test

tn the completion of testing, the-contractor shall supply to the englnear
thraa (:bples of ‘as bullt’ plans Bnd cirouit diagrams, which shall clearly indicated any

modifications which have bean made ta the orgins! design.

4, Measurement

4.1 Unless & Bl of quantities.is provided this iam will not be measured and payment

‘ghall ba mads one lumpsum basic

4.2 Whan a Bill & Quantities is provided measuraments shall mads o the ftems detailed
In the Bill of quantities complsted, acoapied and msasured In place, The unit of
maasusarnent for each frem shall be the unit of measuremant shown in the Bill of

Cushtitios,
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8. Payment .
B4 The luﬁwp sum payment for the straet lighting instaflation shall be full compensation

for furnishing elf materials, tabour, equipment, 1ools, suparvision, tasting and incidemals
neagsary to complate the work, inoluding any necessary backfill, foundations, rastoration
of taotwalk, roadway, ourbing and appurtenances damaged or deatroyad during
gaonstruction, The payment shall alsa cover the cost of design where this Is called for,

The lump sum payment shall be deemead to mr'lude full compangsation for
all sdditional materlals and work not shown on the Drawings r,ar specified which are

nosessdry 1o complete tha instaliation,

" 6.2 The work measurad as previded in 4,2 shall be pald at the contract unit prica for eath

itom, such price anhd payment sonatituting full compensation for alf materials, labour,
aqmpmem tools and Incidentals nraedsd to complete the work. All materials and wark
necessary for satisfactory campletlcm of the installation which are not specifically

mentioned In the Bill of quantities shall be deermed to be Inaluded in the hems shown.

8. Information to ba supplied by %‘iﬁ‘éﬁ“
6.1 catalogs of electrical componants; lantems, ballast, ete.
8.2 Plans and circult diagrams, ground rod oonnection diagram,
8.3 Photornatrio dsta

83,1 Utllieation Curve

8,32 {socaridata dlagram

6.3.3 Horizanal Isofootcandla diagram

B.3.4 Polar light distribution ourve

£.4 Datatsl of columne., Brackets, Base Plates, concrats foundations.

(]
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tionad above should comply with British

-

7. Other details of stes! columms nat men

1850, The daecision shall be made by the Deparimam,

'
]

Standard 1840
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