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GENERAL SPECIFICATION FOR STREET LIGHTING

1. General
1.1 Description

This work shall consist of the supply of all lamterns complate, brackets,

* calumns and other supporting davices, hases, cabiss, swiichgear and all necassary

anciliary equipment together with the trgnsportation, storaga, assembly, erection ,
cennection and testing of the same in ordsr to supply a complete street lighting systsemz

in acoordange with the dstails shown en the plans and as speocified herein and in the

‘Speaial Provisions if any, Deslgn of the system shall be included.

1.2 RBSpDnSIbshty for ‘Design and Materials - _ o

The Contractor shalt be so]ely responsible for ths ddequate design and 1=
co-ordinated functioning of all goods and eenstruction furnished under this contract. Alt
the gomponent parts shal) be designed so as to ensure thelr proper corordinated

functionlng. and operation, Al ‘aquipmant shall be of the maker's standard modsls ant

. shall include all recent impravements  in dasign and materials, All materials used in

manufacture and construction shall be of high quality and fully in accofdance with the
bast modern praﬁtica.

The equipment offared and the wark dona shall be suitable for continuex!
trauble-free oparation under edverse climatic conditions of heavy. rain, hlgh humldlty ane
intense. supliglt. The equnpment must be able to withstand over, Iong periods amblent ek
temparquues varying from a normal of 4° C to a maximum of 60° C
+All materials used in, ihe manufacture and construction shall he free from:
dofects and shall be made having pmper regard for safety and | in strict accordance wikr.

all the relevant requirements end regulations of the Electricity Supply Authority.

] ~
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1.3 Compliance with Manufacture's Specifications

The Contractor shall snsure that the aqutpmant and parts usad will ba
enﬂreiy sultable for the york to he performed and that they will be rmanufactured to
proper clearancas and fit. He shall further ensura that the loading of equipmant will under
al!"norma} circumstancas not excesd the maximurn laid dewn ar agreed in writing by the
manufactt{rer.h .

The Contractor shall ba ras;:-cmsibia for the ingpection of al equipment and
parts befors thalr inoorporation in the works fo ensure that they cemply with the |
conditions of the sontract and that they are not defestive In any way 2s regerds materiste
or workmenship shauld any such non-campllence or dafaets he found during the
inspection, the Contrsctor shall corract, or cause to 18 carrected syeh non-compliance and

defects, all at the Centractar's expense-and ta the satisfaction of the Enginaer

1.4 Mairmtenance Pariod |
Al repairs and replécemants ragulrad during the Maintenanse Period shall

b aarried out with despatch and an sdequeate supply of spares shall be avaitablod for this
purpoge. (See also clause 10} SR
1.5 Electricity Supply

The Contractar shall carry out negotiations with the Elaatricity Supply
Authorlty concermed on behalf of the Dapartment of Highways for parmanent slectrioity
supply to the inatellation, and any costs associated with obtaining this supply shall be
included in the contract rates. The Contractor must ensure tlr]at the"aquipmant supplied

will funetion corractly at the supply voltage, end must allow for normel variations and

,, Surges,
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1.8 Definitions
Unlass spedifically defined herain, definitlons shall be as given in British Standard

897 : 1867 "G[osséw of Highwey Ergineering Terms" and In British Standard
Coda of Practics CP 1004 “Street Lighting"‘. bath as amendad at the tims of Tender.
a) Lartern, A hausing for ona or more lamps eomiprising the body and
| any refractor, reflector, diffuser or enclosura associated with the lamp
aor lamps.

b} Outreach. The distance measured horizontally between the centra of 2
lantern mounted on a i;racket and the cenire of the column or wall
face, |

¢} Overhang, The distance measured hurizontaﬂ& between ths cantre of a

lantern and the adjacent edge of the pavemart.
' d) Mgmﬂng_ﬂgigm'The vertical distenca between the centre of the
lantern and the surfaca of the ﬁw&ment. |

&} Spacing. The distance, measured paraflel to the cehire line of the road,
betywaen suceessive lanterns. |n a staggered arrangsment, this

© distance is measured parallel to the cantre line fram the centre of a
lartern on one side of the road to the centre of the next fantern on
ths opposite side. |

f) Bgam That'pmrtiun of the light output of the lantern ¢contained by the
solid angle subtended st the effective light nentre of the lantsrn
containing the maxlmurm intensity but no intansity less than g0 % of
the maxirum intenaity. ‘

a) Lurminaus Flux, The light given by & light source of lantern or received
by a surfacs, irespactiva of the direction in which it is distibuted,

The unit of tuminous Flux is the Lumen {LM),
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h} Lower Hemispherieal Flux_or Downward Elux, The lurinous Flux
omitted by a lantem in all directions below the horizorital.

i} Peak Intensity Ratio, The fatio of the rnaximum intensity 1o the msan
hemigpherical intensity of the light emitted below the Hcrlzontai.

I} Mean Hemispherical Intensity. The downward fiux divided by 8,28,
(This is the average intensity in the lowsr hamispharej:

kl Intensity Batio. The ratio of the actual intansity in any diraction of &
lantern to the mean hemispherical ntansw

‘1) Lyroinoys Intanglty, The flight giving power of a lartern in any partmu!ar

direction. The unlt of luminous irtensity is the Candela {ed). Beam
Canter. Isncandela Eurve, Isocandela diagram Polar Curve,

m Ba&m.ﬁam‘.ﬂt. A direction midway betwaan the directions for which
the intansity is 90 percont of the maximum in a vertical plana through
the maximum and on a conical surface throught tha maximum,

7 lsooandsla curve, A curve tracad on en imaginery sphars with the
source at its osnter and joining all the points earrasponding to those
diractions tn  which the luminous intensity is the same, or & plane
projgetion of this curve,

o} lsocandsla diagrarn. An array of isccandala curves,
p) Polar Curve, Curve of light distribution using pofar co-ordinstes,

¥
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2, Materials and Equipment
2.1 Lanterns |

The supplier must submit the guaranteed létter of these. Boby of luminaire
ghall be _npn-cnnoéh/a light alloy matal, colour it applied shall be stove epamelled finish in
grav- or aluminum shade.

| Beﬂaator, if ussd, shall be mirror type and mada of enedized aluminum
sheat. Gaakat shall ba applied on every part whe;'e inssct |8 expected to anter Into lamp
compariment including that at slipfitter coltar. The galsket usad shalt be non-aging end
heat-rasistant type, tranaverse and longltude cross-section drawing of the luminair sealed

1.1 shali be furnished with the quatatian.

Refractor (enclosing bowl) if made of the transparent serviic will not
producs lass cutput dus to colc:ur changing wlthm ffrst b yeara of sarvice.

&} Lantems shelt be of the out-off or the sarnl-cut-off typs as shnwn on
the Drawings ar as spacified In the Special Provisions. Non-cut-off
lentarns shall not ba used,

b} Uniess atherwise apacified, the mounting haight shall be not less thean
75 meters {or Z5'0%) nor mors than 12 metera {or 40°07),

o) Where there is no speed it on the roed o whera there is & speed
limit of mare then 80 kilomaters par hour the minimum clearance
hatween columng and the edgs of the paverment shall normally be
1,6 maters but where this is not reasonably attainable, such as
bridge .lcc:ation-s and other restrioted arees the minimum clearance
may with the previeds permission of the enginser be redused 1o 1.0

© metar,
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Where thsre is & spead limit of jsss than BO kilomaters per hour the
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rmintnum dlearance batween columns and the edge of the pavement should be 1.5

hom T e

e oty gk,
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neters but this may be reduced to

£

0.50 mater for crossfalls of not more than 1 in 40 towards the curb

P

o, R T
e e £

' ' 0.80 meter for crossfalls of between 1 in 40 and 1 in 24 towards the

ourty

e e s N g S

TR 0.75 meter for crossfalis of mors than 1 in 24 towsrda to ewb with the

[ ——

previous permissian of the Enginest

d} Each lantarn should rormally direct two beams alang the length of

LATR S

the road. Tha polar curves of the lantems in both hovizontal and
vartical planes sﬁo'uic! ha smootlr and free from any abrupt

variations sa thet the luminous Intensity diminishes smoothly and

e e e e ey P nd

progresaively from its maximum. For can"tfally mounted ianterns the

o

T _ beams should be approximately axlal; tor Janterns mounted at the

Fw I

sidas of the roadway, the maximum toe-in of the heam will ba 169,

Adeguate but not excessive light should ba diretted towards the ourbs

PR BT TULNNI

ard outer adge of the raad. VWhere area flumination Is required using

P

high mast Yighting, these provisions shell not necessarily apply.
" &} For out-off Iagntai'né, the beam should ba in a direction shout £5° from

the downward vertical. The peak Intensity ratio shell be hetwesn 2.0

Y g Y
jul

» andl 4.0; the intensity ratio In the zone 00 to 30° below a hodzontal
ptane through the taraern shalf i;a between 0.3 and 2.0, An intonsity

, ' ratic of 1.2 shall i between elevations of 720 and 78%rom the

- devwnward vertical In the verticel plans paraliel to-tha axle of the

roadway and the h'urizontall intensity ratio in the éarqa plana shall ba

: ; ' " hot greater than 0.15,

SR S AT LR TR A -
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i) In the osse of sami-out-off fantems, the beam should fie in a direction
about 76¢ from the downward vertical. The paak- intensity ratio shall
be betwssn 1.8 and 4.0. The intansity ratio in the 00 to 307 2one
baiow a honzonta! plans thmugh the lantern shalt be betwean 6.3 and
- 1.7, An mtensrcy ratio of 1.2 shall fig txetwaan slovations of 780 and
840 {rom the dowriward vertical in the vertical plane parsiled to the
axis of the roadway and the horizontal intensity ratio in the seme
plane shall be not greater than 0.8 sxcept 1hat in the casa of aadium
lamps, the intensity ratio of 1.2 shall lie simfierly hetwaen 800 and
86° and the horizents) intensity ratio in the same plana shall not
' axcesd 0.7, ' '
4} The siting of lanterns shall be in &ccnrdancé with the folfowing tabia
which gives rnimmum tequired Hiumination. Particular care shell be
taken with the siting of fanterns on bends and summst vortical auwea,
At 1unchona and roundabotsts, lanterm spacing shall he daslgned so as
to give at lemst the minlmum Humnination required by the following
tables and also lanterns shall ke spaced and sited, whers possitie,
5o as to delineste tha course of the roadway plainly fo road user
approaching from any normal direction without any possibla mislanding
' 1mpraasions | .
The levsl of Huminetion prowdad as road junations and rquntisbots
shall ba at least as hlgh 8a that on any m’ the approach roads end in
the case of roundabouts, 2 minimum Jeval of illumination ot eny cub

line of 10 Jumens per square meter shall be providad,




Required minimurm Average Horizontal llimination

in lumens per Square Meter (Lumens per Square Foot)

Central-Urban Sulbr-Urhan Rursl

Areas Areas Areas

High Greds Motorways ME 20 1680  {(1.4] 1076 (1.0)
1 At dynotions 276 O 26 @2y 160 . (14
{ Main Routes ns @0 180 .02 .87 (08
Seaundary Hottes 13.0 (1.2} 87 09 BE {0.8)
i-ocal Roads 9.7 {0.8) 85 (0.6 2.1 {0.2)
{Residentiat

. 'g ' ' ' araas ontly)

'. The Contractor shall certify that the design of the instellation has been

dons in aceordance with "American Standard Practice for Roadway lighting,* (D 12.1 -

1983 pubished by the luminating Enginsaring Sodjety, 346, East 47th Street, New Yark,
of in aecordance with British Standard Code of practica CP 1004 of 1963 "Street lighting
Published by the British Standards tnstitution 2, Park Lane, London, W.I, except in so far

as these have been varied by the provisions of this specifieation ar any apasial provisions.

T b Y ey Tt A s b gy

2.2 Wirng and Switching

The Wiring and switching supplied for contrel of lanterns {each device

controlling & group of {antem) shall be of a type approved by end agreed with the

hm e Aee aea e

Electricity Sup;ﬁy Authority, tUnless otherwise specifled, photosleotrlo refay switching shelt
be used. ‘




2.3 Columns and Brackets

a) Colutnins shall be of steel construation and shall vonsist of tapersd
round hollow shafts with anchor bases. Each column shall be provided with a suftable
sable slot and 8 waatherproof service doar fitted with a tampsrproof lock, All locks shall
be of the same pattern, and &ix keys shall ba provided for tham,

by A non-hygroseopic mourting bosrd cqriposad of elsctrically insulating
metsrial shall be fitted in an sasily accessible position inside the column, and shall be of
suftable size to take all necessary electrival equipment. Adjacent to this mounting hoerd,
there shall be provided on the in';alda of the column two stalnjass steel studs, not less
than 4 esntimatars long nor tess than 8 millimetars diameter, and completa with stainiess
stast look nuts and washers, for use as eprthing connectians. .

o) Br-aokats to provide the required outreach shefl be of sufficiently strong
construation to support the fantern under ell normal conditions without significant
L mavement, and shall ba provided with suitable fittings to take the lantsms. When in
posltim}, brackets shall he inclinéd upwards at an angle of approximately 152 to the
.- horizonte), and shall be fixed to thelr suppurts by suitable walding, fastenings or walt
plates. '

d) Colurmns and brackets shall be structurs! stes! having the following
mechanical properties .

- Thiokness of sheat stesl min) 4 mm

- Ultimate Tonalle Strength (min} 4 ka/mm<

~Yield Polnt {min) 25 kgfmm?

- E{ungationlimih} ' ' . N %

_ ~ of Straightness. That part of the columi.abova the ground shafl not deviete

from straightness by more than an amount oaloulstad gt a rate of 2.1 mm. par metsr of

¢ calumn langth;
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2.4 High Mast Lighting
Mounting halghts frorn 20 matars-and more shall be High Mast,

a) Colurmns aarrying high rnast lighting shall be designed to permit the

" whols of the lentern carriage to be easily, safely and quickly lowered 1o ground fevel for

mizintenancs works, The columns shall be desioned ip accordanoe with British Standard

348 or other internatianally accepted standard for dasign of structural stealwork in

huildings, except that the tamporary horizantel deflacticn of the top of tha columin may to
up to 7.6 % of the helght abava ground, In gelculating the bending mornent at ground

level tua to wind foad, it shall be assurnad that the wind speed at a point ten meters

sbove ground level is BD kilometers per hour, and the design of the celumn shall be such

that wind exdlted oscilations are damped as much as possible, Adequate aflowance shall

. . be rﬁade for the stresses produced by such oscilations. Details shall be given of tha

vertical and horizonta! load and the Eending moment ak the foundations.
b} The base plate shall be free from laminetions and aff dimansions of the

basa plate shall be provided, including detaila of the holding down bolts. A cable sntry

" biole of not less then 30 centimeters diameter shalf ba provided centrally in sach baze
' . piate, and the bottom of the mast shall pass through the base plate snd be welded on

i~ both sldas. An altemative construation of aqual strength may be accepted by the

Engineer, but a butt weld on the base plate will not be accepted.
Each holding down buit shall be tensioned to the design value, and within

the maintenance pericd, the bols shall be chesked and refightened as necessary, after

::\ ~ which the nuts shail be rapainted.

a) The columng shall be deliversd to tha slie in the minimum practicable
number of tengths. Any Joints necessary. shall be positionad'as near the top of the

Golurmns ag possible,
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d) The lantem carriage shafl support the deslgned number of lanterng
ithout significant s;fvay or maverment, and shall he capable of supporting these lantarns
d & cradle with two men for malnterrancs work, The lantern cerriags shall be protectad
prevant damage to the painted surface of the columns, rotation of the carriage during
feing, and lawering shall be pravented and correct Josation whan raised shall be snsured
y same positive means, It shall be possible ta remove the lantem carriage without
:Ibwa;ing the colurmn, -,

a) The lantern carriage shall be refsed and lowsred by a gelf sustelning

winoh capatile of belng operated either by hand or by & portable slectrically oparated tool,
ﬂ shall bie possibla to look tha winch in any position by a sfmplra, rohust and aaslly

. % the base compartment at a convanlent working height, The opening in the column shatt

.. & full tist of alk ubricating polnts on tha winch and other mechanism, and datall of
. 5§ recortifrioned lubrigants, Winches fixed inside tha column shal be provided with

substantial cover to fully protect them falling dirt and dust,
g} & sufficient number of tumes of the holsting sable shall be left on the

% winch drum when the carrlage is fully lowered to ensure that the cable anchorage on the

s % drurn dags not take the full load of the carriage at any tima,
h) the last 30 gentimeters of travel to the fully reised position of the

varriage shall be by hand operation, and for this purpose elther a limit switch shall be

- provided to qut off the power supply to the portabla electric tool at the appregriate time,

or alse some form of indication shall bie pravided te indjcats when the carriags is 30

cantimatars from the filly reised position.



Mo oatt L T

I i e L T A

a

12

it The winch cable shall be of stranded stalniess steel wires and shali have

' gufficient cupagity to carry safely the lantern- cartiage complete with lenterns and a cradle

T
5 ol

Wi,
FIS RO A =k

~with two men attachad thetsto. Graat care shall be taken during installation to ensure

‘that the holsting vables do nat twist or kink, and any set twist or kink shall be sufficient

::reaaon for the rejeation of that cable.

TR T

VEERT

L j} All parts of the raising and lowerirg mechanism which are inaccessible

.

R A

_%after arectlon of the columns shafl be sdequataly protectad against molsture, dirt and

iy

“corrosion, Whers necessary, pulleys ehall bo fitted with shiefds to pravent the winch

e

";eabla becorning displaced, Pulleys for electriva) vables shall ba of zuffivient dimamster
;that the cable will not be bent to 4 smaller radiug than that permittad by loval regulations
for those of the British Institution, of Electrical Engineats, 14th Editlon. Where nacessary

dor continued trouble free bperation, metal parts shall ba of stainless stesl or ather

.approved non-corrodible material,
k) When powar tool oparation is used, a ssitable power outlet shell he

rprovided and the operator shall be adequataly sateguartded against any electricsl shooks.
The pkﬁwer too| shall preferably ba deeigned to'werk on a reduced voltagas and in this

‘t8ee, a suitable approved type of transtormar shall be provided, The power todl shall be -

designed-se that eontinuous operation will cause na harmiul sffacts on efther the winch

£

‘or tha too), and In the event af pavyer fallure the winch shall be sslf locking, Conversion
from power to hand oparetion and vice versa shall be quick and easy and shall not reguire

;spac-ial toals, Full information on the type of power toof proposed shalt bs given with the

dender,
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2.6 Protection Against Corrosion
Unless otherwise speaifted, cofurmng, bracket arms, and brackets sheil be

protscted against corrosion sither by painting or galvanizing as follows !

2.6.1 Painting.
a) Columns and masts shall be treated intemally with hot asphalt under

high presaure 8o as to give & complete and unbroken esphaltic covering or other eporoved

anth-corrosion traatment shall be applied ta give at least squelly good protection. Bases

shall be similarly treated up to & lovel of 25 centimeters above ground fevel,
b} Belare dalivery to the site, columns, masts, steel hrackets, and external

fitting shall have all external welds ground down and alf external surfaces cleaned by shot
biasting or other apBrovad method to & white'metal finish fras of all slgps of rust.
Immadiately following this treatrnent the items shall ba painted with two coats of tropical
rod lead undarcoat followad by two coats of aluminium paint or they shall be fregted in a
sirnilar ‘and not lass effentive manner acceptalle ta the Englnser to premernt subsaguent
gorraston, After sreéticm, Al imparfections and damage. shell bs madas good to the

Engineer's satisfaction and tha iterns shall be given a final cost of all slumintum palnt,

2.5.2 Galvanizing -

%

al Before delivery to the site, columns, masts, steel brackets, and extemal
fittings shall have all axtemal welds ground down. Poles and other ferous materials shall

ba galvanized both inside end autside by hot dippad in aacnrdanﬁe Qlth ASTM A B2578,

Weight of ing coating shall not ba fess than 550 gram per éfquare mater.
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b} Base .n'f colurnns, both inside and outside shall be coated with bituminous pairt
up 10 8 Jevel of 25 centimeters above the base plate,

3., Construction Mathod§
3.1 Excavatton and Hsinstatement

Excavatlon for zable or conduit laying or for foundations and reinatateront
shall be cerried out in accordance with tha provisions of Section 2.5 {Sub-Clause 2.6:3.2)
- of thase spacifivstiona, Reinstatoment shall be such that the surface is restared to at

least its original standard,

2.2 Concrate Work

Al na.cassary fnundaﬁons gnd footings of other concrets work shalt be

cariiad out in acourdanas with Sestions 6,1 {sub-Clause £.1.1.2) and B.2 of th;ise
specifications. Unless otherwisa spectfied on the Drawings or in the Spacial Provigions®,
aonorate shall be class 8, Founcfatinns shall bs placad in one operation axcept that the
top § nantimétafs fnay he placed after the superimposed structure is In ﬁosiﬁnn. Tha
axposed portions. of foundations shall ke formed to present a neat and tidy dppearance -
and slopad t6 shed water away from the structurs supported, Whera existing
sbstryctions prevent the construction of foundations as shown or the plans, then an

offsctive alternative may be provided subject to tha prior approval of ths Englnesr.

3

* Miristry of National Development, Oepartment of H[gh\{vays, Sgsciﬁcaiiun For Highway
Canstruction, 1870, Bangkok, Thailand,
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3.3 Condults, fittings and boxes

' Cpndu'lts, fittings anx! boxes shall ba previded and instefed in aszordance

with the provisions of Section 5,11 of these Spaoifications, axcept that chemically stable

tough piastic conduits, fittings and boxes, aucc;rding to samples previously epproved by

the Enginesr, will be permitted providing that they do riot soften when expossd to high

% 4 i ambient temperature,

% 5 j ‘ ] The contractor may use a lerger size of conduit then that specified, et no
1? ' oxira charge, If he wishas, but i this cass the entire run shalf be of the sama size. No

< i raducing gouplings will be parmitted. |

' f :j l When matal conduits are used, cuts shall be made square and true and all
% ? * couplings shell be screwsd up until the snds of the conduits are brought tugatf?er in order
E Q to prc\}ifle a gaod electrical contact throughaut, The threads on aft farrous metal conduite
ri j ‘ " shall be bainted with rust preventing paint befors couplings are made up. Where the

. ? i coating on ferrous metal condujt has bean damaged in handling, such damaged places

, :‘ f shall he painted with rust prevanting peint before instalistion.

" { f : _ All canduit endy shall ba threaded and capped until wiing |5 stanted. Whaﬁ
} f f . caps are remavad, the threaded ends shall be provided with approve:d oonduit bushings.
C« | - Cnhd}ﬁts ;*.hali be lald to e; depth of not less than B0 centimeters befow

a-% paved footwalks and n‘;edlans and not lass the 75 centimatars balow the roadway

f“g :: aufaca, The Jooation of alll condulte at curh Hines shall ba marked by means of a Y" at
I} laaat 10 ngﬂmaters high Incised in the face of the curb diractly above the condit,

j:::%\ 1 Conduit téfminating in a standards, oabinets or pedestals shaii axgend at lqaat B

ﬁu : ' centimeters vertically abova the bottony of the bax, Such condult shall be sloped towards
:;i} ; tha top of the box 1o facilitate nuling. Conduit entertng the hottom of the box shall enter
" | in the diraction of the run. |
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3.4 P!:III boxes or Junction Boxes, . X
Pull boxes shall be Installed as shown on the plans and in any case; &t not
more than 60 fneters intervals, The coniractar“may install additional pull boxes without
| axtra charge If ho wishes. Pull boxes shall be.of reinforoad concrete not lese than 10
centimetars thick and may ba of approved pre-cest design. Reinforced corcrate covars,
satured by two recessed brass tolts shall be used on footwalks, the covars being
inscribed ‘Strest L‘ighting' on the outside. Under the roadway, covers shall be of steal or
east iron, inscribed as specified ahove, and laid in a suitable cancrets footing to withstand
tracffic loads: Metal covers shall be effectively oarthed to an eérthing rod inside the box,
Tops of pull boxes ,.'ah-all be.affectivaly leval with the suriounding pévad araas, whathar
footwalk or roedway, Bt In unpaved araas, the tops of pull boxes shall be buried 30

centimatars balow ground lavel. The bottam of pull boxes shalt be heddad T sand and

carnent or crushed fock. Permanent makers shall be pmvl&ad and eractad

+

to' show the position of all pull boxas.

= —= A A e BMR s o e s ~ venm

3.5 Tasting
. * A functionsl test shall be made on sompletion of the work in order to
demonstrats that every part of the equipmant and installation functions as intended and
speciflad. This test shall consist of not less than five nights continuous and satisfastory
aperation, If any defects or unsatisfactory operation are revealed, this condition shall be
* gorvacted and the test continbusd untll the required five nights of satlsfactory oparation
have been performed,
;’riur to the functional test, the contractor shall carry out the fullowing
| tasts 1o the entirs satjsfaction of the Englnaar.
1) Each cireuit shall be' tested for continuity”

2} Each cirouit shall be tested for osthing
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. ) A mogger' test shall be mads betwean each clreuft and earth, The _
Insulation resistance shall ba shown {o be at least that specified within the relevant
codas. | ‘ |
MThe distribution horizontal illumination vatve of spacified apacing in each
coda itern, in rate Sf fux massured batween twa luminair 88 svery two metsrs slong
longitudinal and transvarse road way line, are essentlally measuted to show max,,maan,

min. lumination and uniformity ratios.

) Uniformity Tatio . minimurs llumination |
average iflumination

= not less than 1:2.6

maxirnudm lumination
minimuen tlumination

and

H

= ot mare than 61 .
8} Ralnproof Test, |
.. Tha lantern under test shali be mounted In its narmal orlentation on an
adiua’tal-nla support as shown in fig. 1, so thet the fitting is near the center of the arc
deseribed by the osoifating tube. |

, After heing switched on for one hour the fantern shall be subjected {6 &

. spray of water at a temparature not excesding 20° € and at a pressure of approxirristely

8.7 thafin? (0.4 kgsfom?) the tube being oscillated so as to desaribe an angle of BD
degreas from the verticat and In both direstions from it. This trestment shall be continued

for 20 mriinutes, the fitting being switcherd off aiter 10 minutes,

L]
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At the end of this test, there shall be to damags to the lernp or enclosure

and no vigibla evidence of water having aceurnutated it the fitting.

b

.4 mm. dig holek @
WY '

Apparolus
updar {nat

PR S i A

Fig:i Apparatus for rainprool-test

On the completion of tasting, the-contractor shall supply to the englnser

thrae copies of ‘as bullt' plans and circuit diagrams, which shall clearly indicated any

modifications which have bean made 1 the orlginal design.

4. Maasurement

4,1 Uniess a Blll of quantities. is provided this itart will not be measured and paymant

‘shall ba mads one lumpsum bastc _ |

4.2 When 1 Bill b Quantities is provided msasurements shall made on the ftema detajled
ot the Bill of quantities completed, acoepted and measured in place, The unit of
maasurement for each ltem shall be the u~nit of measwement shown in the Bifl of

Qusnhtities,
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E. Payment ,
5.1 The iufnp surm paymient for the straet lighting installation shall be full compensation

for furnishing elt materials, labour, squipment, tools, suparvision, testing and incidentals
necessary to complate the work, including any necessary backfill, foundations, restaration
of faotwalk, roadway, nurbing and sppurtenances damaged or destroyed during
constiuction. The payrient shall alsa cover the cost of design where this ls called for,

The iump sum payment shalt be deerned 1o include full compansation for
all sdditional matarlals and work not shown on the Drawings mr' specified which are

nesessdry 10 complate the installation,

" B.2 The work masasured as provided in 4.2 shell he paiq at the contragt unit prica for each

ftarn, such price and payment songtituting full compensation for all materials, labour,
equtpmem, tools &nd Intidentals neaded to complete the work, All materfals end work
necossary for satisfactory complatmn of the installation whish are not specificatly

mentioned In the Bill of quantities shall be desmed to be includaed in the ttemns shawn.

8. Information to be suppllad by ms
6.1 catalogs of elactrivat components: lanterns, ballast, ete.
.2 Plans and clreult diagrams, greund rod connection diagram,
B.3 Photarnattio data

8,3.1 Utilisatlon Curve

8.3.2 isocandala dlagram

6.3.3 Horizantal Iscfootoandle diagram

B.3.4 Polar light distribution surve

6.4 Datalsl of columns,, Brackets, Basa Plates, conerete foundations.
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43 i
SODIUM LAMP 250 WATTS,CUT-OFF
FWNT whe | dnnu| Tmdewdi yaufiudu
1 [erfnsamivimiauquniaitio 1 du)iaden 1
1.1 |wiliiwdonRdlauuasgunsaiyssdnailniia
1.1.1 [l 9.00 uwdenRadomazqunsaiindasugm iy 1 10,930 10,930.00
1.1.2 |Tratlvith 250 W.HPS wiauqunsaiRadien = 1 Tau , flag = 2 Ten) Taag 1 5,990 5,990.00
1.1.3 [fmduasinfousivasioud %A 1 112.05 112.05
114 |gnaniwiaouninvuin 0.40 x 0.80 x 1,20 41, §u 1 3,150 3,150.00
1.1.5 |aelvt Ny wia ov 3 x 10 1.® (@elsshufusewinae smensty - ausing) al. 40 76.82 3,072.80
1.1.6 [aelwin THW 1 x 2.5 un” (aelwihiddumandeaslay 14 2 ) 1. 20 5.38 107.66
1.1.7 |ymeansividimen Concrete Yay (amawmwinfiugaaan) 36 37 1,332.00
1.1.8 |Ground rod U 1 360 360.00
13 (1.1) Fusbiuazaunsahlssswatinia 25,054,51
1.2 |frgunsoltwindldsontu (1 2eeslidmsu 14 aadlen)
1.2.1 {Tnéwiaulrlnwa 60 A. 220 V. (1 gamuAxld 1 2093 vie 28 adalaw) %A 4,200 8,400.00
1.2.2 |veifiaiad 60 A wioanio @ 1 1/4° (1 yarumuls 28 msten) % 0 3,200 -
wnieiiad 60 A, TaFiad 60 A600 V. fushm¥awnie @ 1 174" (1 gamuRuld 28 adlaw Y 2 4,880 9,760.00
1.2.3 |vio @ 2 172" wiovrdvionan u. 140 900 126,000.00
9001, 2gunTsitisaiud s liiwione/wi 144,160.00
Laa'u(l.z)ﬁ'lqﬂnitﬁmuﬂuszuu'l.ﬂﬁqi‘i"m'au 1 fiu 3,352.56
13 |rdediadamdongunssilaysialsiiade 525 uw e 600 um #iu 1 525 525,00
1.4 |vasalwihdises ELE) 0 880 -
1.5 |Avoudinin avy. Gavhanu sadu fiy 1 538 538.00
souABaRaianunady (1.1+41.241,34+1.4+1.5) 29,470.07
A Ml uasAwudunis (F = 1.3589) , (1.1+1.241.3+1.4+1.5/0,3589 10,576.80
i’m']ﬁﬂﬁﬂﬁ«‘lﬂﬁﬂuﬁqﬂd’lﬂ%’nuqﬂnmﬁ iofu 40,046.87
2 |Avsssauilounisiuva
2.1 |nsdifilumldnontsindh (mauluudavesnisivih) um
2.2 [nydlaiiludnldemsiiftusrsseumnines)
221 |svauilenvenownlwiuasminfoioutadlwi outs 30 KvA wiaugunsad L0 2 145,000 290,000.00
22,2 |AsTsuiiionsiely st 2 1,000 2,000.00
2.2.3 |fpmsdountsinga vt 2 300 600.00
2.2.4 |Awadsmsliwdsrnilwih wHa 0 3,000 -
2.2.5 |Aviiwes (1 yn sia 14 naalew) U 4 1,150 4,600.00
smAsTTlsun sinAsiowa (2) 297,200.00
sauAasTutisumslvidiviawds (Aalf) 288,600,00
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