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GENERAL SPECIHCATION FOR BTREET LIGHTING

1. General

1.1 Daseription
This work shali consist of the supaly of all lanterns complsts, brackets,

colurmng and other supporting devices, bases, cabiss, wmhﬁear and all necessary

anciliary sgquipment togsther with the portation, S{oragﬁ assembly, erection |,
Y

cannaction and testing of the same in ordar to supply 2 complete street lighting system

in acsordance with the details shown on the plans and 2s spacified harein and in the

‘Special Frovisions If any. Design of the system shall be included.

1,2 Responsi h t‘y for Design and Matariais -
The Contracter shall bo solely responsile for th@ ddequate design and th

a

co-ordinated funotioning of all goods and sonstruction furnished under this contract, Al

the component parts ehall be designed so as to ensurs thelr proper cerordinated

funstioning end operation, Al equipment shall be of the makar's standard models and

~shafl include all recent improvements in design and masterials, All materials used in

of high quality snd fufly in scoordance with the

1

manutacturs and construction shall be

bast modern practics,
The equipment offered and the wark dona shell be suitable for contines

timatic conditions of heavy rain, hi gf* humsd ty and

trouble-free operation under adverse ©
+ -
intense supfight. The squipment must be eble to withstand over long geriods arrblent &

nerrnat of 4% C to a maximum of BOY C

vl oo

Lempmramas yarying from a
AN materials used in the manufectuie and construction snall be free fron

+

dofocts and shall be made having propar regard for safaty and in strict accordance wit

wi tha (eia—‘w apt requiraments ent reguiations of the Slecuicity Supply Authority,

(weadns Fonnin)
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1.4 Comptiance with Manufacturs's Specilicetions
The Contractor shail snsure thet the eduipment and parts ussd will bs

gntiraly suitable for the work 1o be performad and that they wil be manufactured 1o

proper clearances and fit, He shall further ensure that the lcading of equipmant will under

all normet sircumstancas not axcead the maxdmor ald down or agresd in writing by the

rosnifaciurer.
Tha Contractor shall be respongible for the rpspacimr of st aguiprment and

paris bafore thelr incomoretion in the works to enswra that they comply with the

coitions of the oondract and that they are not defective In any way 28 regards matecisls
o workmanship should any such nor-compliance or defacts-be found during the
inposstion, the Contractor skall corraat, Or cause 16 be comected sush nonecomipliance ond

expanse-and o the satisfaction of the Ermmﬁm

~(-

dotects, 2l at the santar's

1.4 Maimtanance Feriod
Al repzirs and ra;.!aumzems reauired during the Meintensrice Paried shall

b carried out with daspetch and en edsouate supply of spares shall be aveifebled for thia

purposa, (Ses also clause 10

1.5 Elactricity Supply
The Contactor thal carry oul negatisgtions with tha Bleatricity Supply

A:ﬁhw;iy zoncerned on behalf of tha Department of Highwsys for permanant elestriony

supply to the instailation, and any costs assoclatad with abteining this supply shall be

included i the condract raes. The Contrsctor must snaurs t st the equipment supplied

will funetion corrsctly at the suably voltage, snd must allow for normal variations end

/

- N
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1.8 Defirutions
< herain, definitions shall be as given in British Stendard

Unless specifically defingd
£97 - 1987 "Glossary of Highwsy £ Terms” and in British Standarrj
Coda of Practice CF 1004 "Strest Lighting”, hoth as ammdaf:i at tha time of Tender.
al Lantarn, A housing Inr urve of mord temps compnsing the body ang

any refractor, refiector, diffuser or enclosurs sssociated with tha lamp

of lamnps.
o} Oyireaph, The distance measured horfzontafly betwesn the cantrs of &

S

fantern roounted on 8 b acket and the gentra of the column or wwall

face,

o} LUverhang.
fantern and the adiacert edge of the pavement.

The distancs measured harizontally between the eentre of o

sar ths cente of the

@

.
ot Blag *=f‘j§_[§§ it The vertiosl distands {E%

surfete of the pevement,

&) Spacing, The distaros, meeswred paralis (o the csntrs (ne of the med,

lantarn and the

betwash suoneasive lenterns. In a staggered arrangsment, this

distance Is measured paralisl 1o the centis line from the centre of 8

i of the road 16 the cantra of the next lantern on

&
§]
g
[
2
3
o
w3
-
o
4

tret of the larmarn contained by the

At

o

t portion of the fight G

solid angle suhiended ar the effsctive light centrs of the lenism

containing the maximurn intensity but no inten sity lazs than B0 % of

the madmum RIsnsy.

g Luminous Flux, The flight given by # light source of lentern or recaivert

ariva of me dirsction i which it 19 distrbuted,

.

by & murfoce, respe

Tha umit of luminous Priacis the Lumen (LM

/

N

(WBElRT Wanein)
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R Lovwer Hemischerica!l Flax or Downyeard Hlux The lurainous Flux

armited By 8 lamtemi i all diractions neiow the harizenial.

i} Paak Intensity Ratig, The fatio of the meximum intensity 1o the mean
hernispharical intensity of the fight emitted balow the hﬁrizontai,

i} Mesn Hamispherical Intensity, The downward Fiux divided by §.28.
IThis 15 the average infensity in the lower hami;sphare}.

¥ intersity Retin The rafio of the actual intansity in any dirsction of &

}amam to the mean hemissherical intensity.

B Leroinaa ntenslty, The fight giving power of @ fantern in any partioular

dirertion. The urit of uminous intenaity is the Candels {eg), Beam

Cemﬂr !mc&nﬁs§a Curva, lsoesrdela z;nagram Polar Curvs,

1 B *mmzzfgf, & dirsrtion midway u@w s the girections for which

the intensity is 90 percent of the maximum in & vertical plane through
the  roadimurn and on 8 conicsl surfacs throught the rasitim.

il leopandals curve, A curve traced on an imaginery sphare with the
urea st ite center and joining all the points corresponding to those

diractions in which the lurminous miansity is the same, o g plane

grojeation of this ctiva.

o) lsncancals diaoram, An arrey of mocandels curves,

o) Palar Curva, Duree of light distribution uslng polar co-ordingts

/

('maﬁum VRaRain)
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3. bdatsrials ang Equipment

2.1 Lanters |
Tha supplier must submit the guaranteed lstter of these. Pohy of lurninaire

shell he non-corrosive light attoy metal, eolour if applied shall be stove enarmelied finiah in

g,}rs,f of gluminum shade.
Fi tontor, if used, shell be mimor igpe and trieda of siodizad sluminum

shat. Gazket shal be anpliad on every part where insect is sxpacied to anter | into larmng
cornpartment including that at slipfitter collsr. Tha gasker used shalt be noreaging end
heat-rosistant type, transvarsa and longituda cross-section draving of the fuminair scaled

1.1 shall be furnished with the quotetion.
Rafsactor tanclosing bowl] if made of the transgarent serylic will not

;:msiuﬂa fag9 output dus to m{wr changing witbm f rat B youara of senvics.
} i_anmms shall be of the suboff or the samibcut-off typa 28 shnwri o

the Drawings or &5 specified in the Speciel Provisions. Non-cut-aft

lertarns shall not be used.
b Unless atherwise apacified, the meunting height shall be not lses then

7.5 metars lor 25'0" ner more then 12 meters {or 40°0°).

¢} Whers thers s no speed it on the road or where thets Is & speed
limit of mere than 80 kilometers par hour the minimum clearsnca

between columng and the edgs of the psvement shall norrmally be

1B maters bv.,!t where this 15 not reascnably attainabie, such as

hadoe locations and other resiroted arees the minimum clserance
Y

pray with the cravicus permssion of He anginged be roduced o 1.0

- rrister,

/
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Whare thera is & spaad imit of lass than €0 kilormetsra pef hour the
c minimum clearsnce betwsen solumns and the edgs of the pavament shotld be 1.6
g rgtars but this may be reduced 10
: % 6,50 meter For erosstalls of not mors than 1 in 40 towseds the curb
! :
‘ 060 wreter for orosstalis of bebwesn 1in 40 and 1 in 24 towards the
fat i1
o .75 mater for orossfalls of mors than 1 in 24 towsrds to eurb with the
E gravious permission of the Enginear
; ¢ Eack famern should normally direct two bearns along the langth of
the road. The polar curves of the lantama in Bt horizants! and
.\ vartical planes should be amooth and fres from sry abrupt
i variations so that the fuminous ptensity diminishes smeothly and
: pregresaively from fts maximum, For cez;";ifaé%v motented Janters the
' beams should be epproximately axist; far lanterns mounted &t the
; ; sidss of the roadway. the maximum toedn of the besm wilt be 169
; Adenvate Bt not excessive ight should b diwcted towards the curbs
and outer gdge of the road. Whers ares ilurmination is required using
] Migh mast fghting, theas provisions sbs? nel necessarily zpply.
% gl For outoff !arxﬁe%né, the bearn should ba in s diraction sbout 889 from
‘ _ tha downward vertical The paak intensity ratia shall be betwean 2.0
! - and 4.0 the intensity ratio In the 2one 0F to 309 helow a horzontal
% plans thyough e tartern shall k;g between 0.3 and 2.0. An intensity
ratic of 1.7 shall e batwean elevatiang of 720 and T8%em the
downveard vartical in the verticsl plane paryflel to-tha axde of the
‘; rosdviay end the horizontal ftersity ratio i the sﬂma piane shail ba
not graater than (.15
: ) /
:”*‘Hwﬁwrmwmwmmm&mw‘ e TPSPPE WM (T (15 .k demein) .
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1 In the case of ssmbout-off larterns, the beam should s In g dirsction

abaut 760 from the downweard vertical The peak intensity ratio shall
he betwesn 1.8 and 4 The ictenslty rstio in the 09 to 307 2ome

helow 2 horizontal plane ihmugh‘ the fantern shell be betwasn 0.3 and

1.7, An im‘a&n““f ratin of 1.2 shali fia betwaen alevations of 787 and

ST

840 from the covweward verticel in the vertical plane paralled to the
axis of the rosdway and the horfzontef iMsnsity ratio in the same
slana shall by not grester thon 0.8 except that i the case of sndiurn
ismps, the intensity ratio of 1.2 shail lis similarly hetwsen BOU and

282 and the horizontsl imtensity ratio in the seme plane shall not

sxeasd 0.7,

g The siting of lanterms shall ba in BCGﬁfdanCe with the following szfa

which gives mirdmurn required Murnination. Particular care shall be
taken with ‘fh& siting of lantarns on benis and sm_:raméi vertical csu;«)es.
At ;ém’zian& ang roundabouts, fantam spacing shall be designed so ag
10 ofve at loast the minmum lurination required by tha following
tables and also lemterns shall be spaced and sited, where possible,

20 25 o delinsate the courss of the rogthway plainly 1o road yser

approaching from any normel direction without any possible mislandirg

:F?’K?’ﬁﬁ“’“ﬂ-ﬁu

i %*a teval of flumination f)lG‘u’]d’*d s mad junctions and coundabounts
shalt be at least as ?1 gh 88 mai: on ANy m’ the approach roads ant in
thy case of fourdahouts, a mirimum Jevel of Tlumination et any curb

fina of 10 lumens par square meter shall be provided.

(uneadey 1donrmin)
MBI
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50

Required minimum Average Horizontal llimination

o lumens per Square Mater {(Lumens per Stuere Footl

Cargral-Urban Sup-Urban Rural

braas Areas Aress
High Grada Motorways 1.5 23 180 {14 e 0.0
At dynetlions 275 20 25 O 180 . (14
Mair Routes AR 203 13.0 {14 8.7 {0.8)
Securiary Aoutes 13,8 4.2 57 @8 £5 0.6
Local Roads a7 0.9 85 {08 23 (0.2
{Rasidantial

’ ) © o aress enly) ‘

The Contragtor shall certify ;ha*—-; tha s‘i&sign of the instaliation has heon
anoe with "American Stenderd bz'a:::m,a for R&a&w&y hghting,” (D 121 -
1953 punrshad by the liurninating Enginesring Soclety, 345, East 47th Strset, New York,

of in socordance with Rritsh Stendard Code of practics OF 1004 of 1983 “Street lighting’

Fublished by the British Standards Institution 2, Pack Lane, Landon, W1, sxcept in so far

a8 these hove been varied by the provisions of this specification or any spacial provisfong.

2.2 Wirdng snd Switching

T Yiring and switehing supplisd for controt ef Janterns {sach device
[3

sontrolling & group of lantam) shall be of a type approved by snd agread with the

J@atmm; Swp&i Batherity, Unisgs otherwise spatified, phoioelectic ralay syitching shell

ba usead.

/

"

"

(UBEins Banavia)
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2.3 Columns and Brackels
3} Colurnns shatl be of stas congtyetion and shell conalst ed tapered

round holtow shafts with anchor bases. Each column shall be provided with a suitable

cable slot and & wastherproof service door fitted with a tampergrocd Jock. All locks shall

ba of the sems pattern, and six keys shall be provided for them,

b A ron-hygrosenpic mounting hoerd camposed of elactricafly tnautating
matsrial shall ba fitted in an easily accessible position inglde the calumn, and shall be of
suitable size to take all necessary electrical aguiprment. Adjacent to this maunting hoerd,
there shall be provided on the fné!dﬁ of tha column two stairiess stael studs, not lass
than 4 certimaters long nor less than 8 miliimeters dlameter and complate with stainfess
stedt ook suts and washers, for yse es eanthing connections.
sh shaft be of sufficiently stiong

<. ¢} Brackets to provids the required outrsach

sorstruction 1o sUpport the lantern under all nor nal conditions without significant

' mcvement. snd shall be provided with suftable fittings 1o ke the lantems. Whan in

position, brackats ehall be inclinad upwards at an angle of approximataly 1559 to the

horizomel, and shall be fixed to their suppors by suitable welding, fastenings or wall

nlates,
) Columng end braskets shall be structural stsst having the following

mechanical properiies
- Thickness of sheat steal Imi 4 it

- Litmate Tarslia Swepgth Iminy 40 kgfmme

- ‘Ylabd Point {ming QS‘kg,’rm'nz

- Blongation {min) 21 %

a) Straightness. That part of the coums above the ground shall nol deviate

From straighiness by more than an amount caloulatad 8t a ras ot 2.3 rom, par mats! of

: - calumn langth /
R - - V

(nwasiag Hen1mia)
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" 2.4 Migh Mast Lighting

Mounting hsights from 20 meters and more shall be Hign Mast,

g s} Calimns ut?t'f{ ng hioh rrest lightdng shall be designed 1o permift the

l whols of the lantern cartiage to be saslly, ssfely and quickly lowered to ground javel for
r‘ maintenance works, The columns shall be designed in accordance with British Stendard
é 448 or othey intermationally acospted standard for design of structural steatwork in

E buildings, exoept thet the temporary horizental detlaction of the too of the column may o

up to 75 % of the height above ground, In celctfaring the bending moment at ground

xS
T
&
e

level due 1o wind load, it shall ba assumed that the wind speed at & point ten maters
above ground levet is B0 kilometars per hour, and the dosign of tha column shell be sush
that wing exgited oswillations are demped a8 rmuch as possible. Adequete slowance shall
be #seda for the é‘trsss-as oroducad by such oecliationa. Detalls shell ba givan of the

verticat snd horizonts! fosd and the bercin g marsent st the foundstions.

B} The base plsle shall be frea from laminations and aff dimsnsions of the

! baga plate shall be provided, including detalls of the hoiding  down bolts. A cable entry
hola of not lesa then 3 centimeters {Eémééaf izt be prowided centrally in sach base
l nlate, and the bottom of the maat shall pass through the hase plate and he walded on
:{ bath sidss. An ahsmative construction of equal stiength may be acceptad by the
Ergineer, but 2 butt weld on the base plate will mot be scoented,
g Each hedding down boft shall be tensionad to the design velue, and within
i Eh%'mﬁiﬂfeﬁaﬂﬁ% period, the belts shall be chesked and retightened e recessary, after
whish the nuts shall be repsinted. ‘
5 ¢l Tha colurnrs shall be delivered o te she in the minimum practicable
r nurnber of langths, Any Joints necessary shall Be positioned as rear the top of the
ii Colurmns 48 possille,
| /
=,
! (uneesiag @oaain)
& damsamsuramiaieagie
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d} Tha larera sarriage shall suppart the designed number of Tanterns .

without significdnt sway or movement, snd shall be capable of supporting thess tantarns

d a cradle with tan men for maimenanoce work, The fantern carriacs shell be protectsd

ty prevent damege to the painted surface ¢f the colurnns, rotation of the carviags during
raising. acd lewering shall be oreventad and corract localion when reised shalf be ensured

by sorme positive maans, 1t shall be gessitle to remaove the lantern carriage without

lowaring the colupm, |
zigad and lowsred by o self sustalning

g} The lantern garriega shall be rafs
winch capable of being opersted either by hand o by 5 portable slectrically operated toof

1t shall bs possible to lock the winch in any position by a simpls, rohust snd easily

opersted machaniern, The worm gear, shall have a ratio of &t least 201

_ fy The winch shall hava ramavable handies, and it shall be mounted within
ihe hase crmpartment st & somvenient wiorking height, The opening in the column shali |
aintenance of the winch mechanism,

W b of aufficisnt size to ailow LFODB! aper

".':.*%
aegthon wintin uh@ aalimn bise, giving

A weatheroroof igbel shall be fixed in an ohvicu
g Tull list of afl lubricating points on the winch and other mechanism, and datail of
n shat b!a provided with a

recoriifrianad lubreants. Winohes fixed inzide the column
substontial cover to fully protgot them faling dirt and dust,

g A sufficient number of tums of the hoisting cable shall be Jeft on the
winch drurm when the cariage is fully lowsred 1o ensure thal the cabls anchorags on the

dram duqs not taks the full tosd of the carriage at any time.

i the lag

1 30 certtirnsters of travel (0 the fully raised position of the

iage shall be by hand cperstion, erd for this purpose either 2 fimit switeh shall e
srovided to ot off the power supply 1o the portebla elentric tool at the sppropriste time

or wlse soma form of indication shall be provided 1w indicate when the carrlags is 30

aantirmatas frony the fully ralsed position -

.

htY

(Weedeg tEonavia)
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; £ The winch cable shall ba of srandad steiniess steel wiras and shall have
sutficlent capacity to parry sefsly the fantern cartiags compieta with fentarns and & pradie
;W‘ith o fnén attashad thersto, Graat care shall be taken during installetion to ensure
that the hoisting cables do not twist or kink, and any set twist or kink shall be suffident
fmarm for the rejection of thet cabls.

. i} Aft parts of the raising and lowering mechanisrm which ars insccessible
jfaf%ezr sraction of fhe eolumns shail be sdequately protectad against moisturs, dirt and
‘corrosion. Whers nagessary, nulloys shaft be fitted with shisfds to prevent the winch
?cabba becoming displaced, Pulleys for alectrical cables shall ba of sufficient dimameter

that the cabls will not be e to s smalier rafiug than that arritiad by local regulations
. F Y G

‘or thase of the Ritlsh Instiution, of Flactrica! Engineers, 14th Edition. Where nacessary

for continuad troubls frae operation, matal parts shail be of stainless steef or other

pproved nor-corrodibis materisl.
ki When power toof operation is used, a suitable powar oullet shalt he

provided and the operator shall be adequataly sefeguerdad against any slectricel shocks.
;éThe ;ié:wer tool sﬁai? praferably be designed to'work on a reduced voitagas end in this
‘epae, 3 suitable approved type of iransformar shall be provided, The power todl shall be
dasigned so that continuous operation wifl causs na harmful affacts on gither the winch
'lor the tool, and in the event of pawer feflure the winch shall e seff tocking. Conversion
frorm powsr to hand cparation and vice versa shall be quici and easy ang shall not reglire

,spac'ial tools. Full infoermation on the type of powsr todl proposed shall ba given with the

dender.

(wwening @amia)
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2.5 Protaction Against Corrosion
urneg, bragkat srms. and bracketa shall be

Unfess otharwize sposified, ool
corrogion sither by painting or gahvanizing as follows |

st

.54 Painting.
at Co umns and rmasts shall be treated internally with hot ssphalt uﬁdm

High prassure 5o as to give @ cemplale and urbroken ssphaitic covering or other approved
st euually good protection. Basas

anti-eoreosion treatment shall be applisd 10 give at lea
shall be simitary trested up 1o & level of 28 centimstars gbove growna ¢ fgval.
Befors defivery to me sita, columng, Masts, steel Yrackats, and axtarmal

 surfaces cisaned by shot

Fitting shiall have all axternal welds ground down and al
coved method to a whitermeta! finish free of & signs of rust.

=T

bigating or other ap
cireatrant (e fterns shell be sainted with two coats of troples

immsdiataly foilowing thi

rad inad underoat foliowad by twe coats of glaminium paint or they shall be freated in 2

similar and not lass offestiva mannar accsptaiie t the Enginser ta prasent subsaquent

seyTesion. After srastion, all imparfections and damage shall be mads goot fo the

& firal comt of 2l slurninium painl.

Enginear's satisfaction and the flams shall be given &

2.5.2 Galvarlzing

2} Before dobary 1o the sile, COLFNNS, MEEIS, sragl bracksts, snd extemnal
round dawn Polos snd other ferous materials shall

fc*tswa shall have all sxtemal weids g
ba galvehized both ‘m:de and cusida by hot dipped In EC»GI"JdﬁGE with ASTM 4 52576,

3 than £50 [CArT DS z::ujm mter

Weight of 2o coating shell not oa les

/

G
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bl Base of cohanng, both inside and outside shall be cuated with bituminous peint

up 1o & level of 25 cantimeters sbova the base piate

4., Donstruston Ma%had:;

% 4 Excavation and Helnstatement
by Fonmdations snd r@matut@mam

Excavation for csble

. shall be qardsd out in sccordancs with the provisions of Sectian 2.5 ESué:;-Clauaa 2.53.2)

- of thass speaifisations, Ralnstaterert shall ba such that the surace i ragtared to at

least ita original standard.

2.2 Concrate Wark
AR nesessary foundations and footings of other concrate work shail be

s

aarsiod out in accondanes with Sections 8.1 {sub-Ulause 5112} wc% 5.2 ot !maa

specificatinns. Unless otherwise specified on the Drawings or in the Special Provisions®,
aonorete shall be class 8. Fz:uméaﬁmg shait bs placsd in one opsretion exrept that the
tap & nentimaters may ba placsd aher the suparireposed strueture is In position, The
axposed portions of foundations shali be formed ta prasent & nea and tidy Bppearance -
and slopad to shad water away from the strugturs supposted, Where existing
slsstructions prevent the construgtion of foundations as shown on the pang, than an

affuctive alternalive mayv he provided subjent 1o the prior aoprovel of the Englnasr,

* Ministry of Netionsd f.:a*»méupﬂ* ot Capartrent of Highways, Speaification For Mighway

e

Congirunton, 1870, Bargkok, Thailand,
. <~

(uneesiag denvin)
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4.3 Condults, fittings snd hoxes
onduits, fitings and boves srall bs proviasd and ingialted in sceordancs

Tit

Wwith the orovisions of Saction 511 of these Spesificetians, axcept that chamically atabls
‘ : Y

tough plastic conduits, fittings and boxes, aecording ro samples previously epprovest by
Ao not aoften whan sxpossd to high

A b

the Engineer, wil be parrmitied providing that they

amblant temperature,

The centractor may vge 2 largst siza of conduit ‘{han that apeeified, 8t no
V .

pxira oharge, if he wishes, but in trw,. oasg éha wntira run shall be of the sama size. No

raducing souplings will be parmitied.
When matal conduits are usad, cuts shell be made aguars and trus and &l
souplings shelf be screwed up until the ends of the conduits are brought togsthsr In order

{p provide 8 good slsatrical contact throughaout, The thyeads on afl ferroud retal conduits

“shall be painted with nist praventing paint bafare couplings are mada up. Where the
costing on farrous metal condult has besn damaged in handling, such dameged places

shall e painted with rust prevanting paind before rstalis
Al condidt snds shall be threaded and capped untll witing s started. When

caps e raroved, the L‘%rﬁydad grds sh ‘E rcmd&, et ¢ pmad poneidt bushings.

C:&ﬂauﬁa f'ha- By jaidtoa d&pﬂn of et less than B0 contimaeters below

poved T@mfwaih and medians and not lass the 73 centimatars beicw the roadway

aurfats. The Jucation of mit conduits ot ool Hoes shall ke marked by means of a V" &t

least 14 csrﬁﬁﬂims high incised i the g face of the curb a.raaﬂy ahiove the oonduit,

inating in & stendards, cabingss or padasiale

Corwhult i&rm alg a-haéi axtond at iaaast £

pantirmaters verm ally abtva the bottony of the box, Such conduit shelf be slupsd towards

tha top of the box to facilita’s puling. Condult entering the bottom of the o shall entsr

i the direation of the run.

/

(yneasias mem@a)
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3.4 Pull boxes or Junction Boxes.
Dyt bowas shalf be instaled as shovm on the plang and Ir any case ai‘. ned

rriors than 80 meters intervals, The contractor may irstall additional pull boxes without

axira chargs if Fe wishes, Pull boxes shal e of reinforeat concrete not lese than 10

contimeters thick and may be of approved pre-cast desigh, Rainfornsd concrete covers,

acoured by twe recessed brass hoits shall be used on foctwalks, tha covers baing

jnzenbad ‘Sirest Léghﬁng' on the outside, Under the rosdway, covers shall be of steal or
cast ron, inscribed as specified above, and lsid in 2 sultabie conorets foeting to withstand
tractio loads; Matal covers shell be effectivaly sarthed to &n ear%hmg rord inmica the bosw,

Topa of pull bexes shall be.affactvaly Joved with the surrounding paved araas, whether

foutwalk or roedway, it I ﬂﬂpam{.{ arazs, the tops of pull boxes shal be huried 30

centimetars helow ground level, Tha bottem of pull hoxes sball be beddad in sand and
camant or s:ms%’s&d rock. F‘wmment makars shall be provided and eractad

for a*’?mw *hﬁé pm&; fon of af ;.dizé bm&s.%

G

3.5 Testing

A funetional test shall be mads an complation of the work in order {o

damonstrate that svery pert of the sauinmant and instaiiation fubetions as interded g

epaciiiad, This test shall consist of ret jess than five nights cortinuous and aatisfactory

operation. If oy dafacts or unsetisfactory eperstion are revealed, this condition shall be

sorrented and the Test continaued until tha required five nights of satisfactory operation

have besn parfermad,

E-
Drics o the functional fest, the contractor shali carry out the following

tasts to the entive satiziaction of the Englaeer.

13 Egch circuit shail be tesisd for continuty

2% Each circuit sholl be tested for gathing

| phs

P

(WEal® s Bsaava)
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3 A megger tesh shall be maga batwsen ssch wircuit and earthy, The
gt Tanst that epaoified within the relevant

@i

ingulation rosistance shall ba shown 1o

nodes.
ATre dismibuton hotzontal #lumination valve of soecified zpacing in sach

code itarn, in rate of fux maessured between two fuminair 85 svery twd matars along

lengltudingd and transverza road weay lina, are essentially messurad fo show max., meen,

rrint, Hlumination and uniformity (sties,

vy humination

Unfformity ratio = il
average Huminaton
= ror less than 1.2.8
4 aximurn Humination
Eﬂm = i - - -
rronirmsen fiurnination
Coe = et mors than &1 .

&) Ralnproof Test,

The larder under test shall be mountad in ke nomal Qrmﬂ*'zrm or an

adjustabls support a8 shown in fig. 1, so thet the fittiny is near the center of the s
desorhad by the cecllating fuba.

After halng switched on | of one ol the lantern shall be subjected ta o

spray of water 4t & temperaturs not gwomading 209 C and 81 a pressure of aogroximgtsly

£.7 Insfin (0.4 kpsjem?) the tubs bsing oscilated 50 a5 1o descrthe an angle of 80

dagrens from the verticel and in both dirsctions from it This trastment shall be continued

for 20 rBnutes, the fting baing switched off alter 10 minutes

/

-
™
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At tha end of this test, there snall be to damage to the Jarnp of enclosurs

and no visisia evidence of water having accumutated it the fitting.
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3 Fig!l Apparatus for reinprooh st ]

‘L

;!
A Ui the complation of testing, the corfractor shall supply to the enginear
: thres coples of ‘as bult' plans and cireuit diagrams, which shall clearly indicated ary
At modifications which havs been made to th origins! des
1A 4. Masguramant

: 4.1 Unlees & Bif of quantities is providad this feermwill not be measured end paymant

haft be made one kumpsum basic
hall made on the iterms deteileg

4.2 When o Bl 0f Quantisies is provided messrements &

nd measured in place, The upit of

In the Bif] of quantities complated, scr:;apim 8
messsrament for aach item shail be the wnit of messutement shown in the Bifl of

Ouantitias,

/
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5. ?‘“&wﬂm?t

81 The s sump surm peyrment for tha strset lighting instabiztion shali be full companaation
for furnishing el materials, sbowr, equipment, focls, supsnason, 1B8Ung & o) incidentals
saery to complete the werk, including any necessary backfill foundations, restoration

ne
of footwalk, roadway, cutbing and appurtenznces damaged or destroyed during
250 cover the cost of design whera this Is callad for,

construction. Tha &a\gm@m shall 8l
The fump sur paymant shall be desmad to include full compansation for

sl adddivional msterials and work not shown on the Drawings or specified which ara

n%ﬁan&mf w complete the instellstion.
B2 ”%’?w work maesursd ss provided in 4.2 shsll be gza;d at the contradt unit prica for sach

itom, such price and pavment constituting full compensation for aif matarials, fabor,

aquéymem, sanls snd incidentsls neaded to complete the work. All matarials snd work

L3

necaseary for saiisiactory completion of the instaliation which are ret specifically

mentioned in the B of cusnthias shall be desmed to be lngluded in the itams ghown.

ok . , . cenlractors
& Informetion 1o ba suppliad by &

8,1 catafogs of slectrical components; lamterrs, ballast, el

8.2 Plens and ool diagrams, ground red connection diagram,

8.3 Phoiornatrio data

Faid

2 1 Lhsdtimariony Curve

(1]
-

53]

£.3.2 isocendaly diagram
¥

8§,3.3 Horzomal isofoorsancie diagram

B34 Polar light distribution CUIYS

&.4 Detalsl of columns., Bracksts, Basa Flates, concrate {pundations.

/
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7. Other ostails of stesl columims nol MANLoRet abosR ol v yrply with Bt

g Feteine akall ho mrace b Denartmetl,
Standard 1840 1850, The dacision shall be made by the Devartment
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