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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,

* calumns and other supporting devices, bases, cablss, swiichgear and all necessary

ancillary equipment together with the transportation, storaga, assembly, erection ,
connection and testing of the same in ordes to supply & complete street lighting systen:

in seoardange with the dstails shown on the plans and as specified herein and in the

‘Speoial Provisions if any. Design of the system shall be includad.

1.2 Responmbihty forDesign and Materials . e

The Contractor shall be solely responsible for the ddequate design and fh
ao-ordinated functioning of all goods and eenstruction furnished under this contract. Al
the component parts shall be designed so as to ensure their proper ce-ordinated

functioning- and operation, All equipment shall be of the maker's standard models end

. shall include ail recent improvements in design and materials, Alt materials used in

manutacture and construction shall be of high quality and fully in accordance with the

best modern practice.

]

The equipment offered and the wark done shall be suitable for confinued
trauble-free oparation under adverse climatic conditions of heavy. rain, hlgh humlduty ane!
intense suplight. Tha equ:pment must be able to withstand over. long periods amblent &k
temperatues varying from a normal of 4% C to a maximum of 60° C

. All materials used in the manufacture and construction shall be free fron-

defects and shall be made having proper regard for safety and in strlct accordance with

all the relsvent requirements and regulations of the Elactricity Supply Autherity.

.



I

PP
o

I

RO

o

. [}

‘_"q: ‘pﬁp

IR

.
R ) 2t T TR A 1 A6 T

PR

. . 2
1.3 Compliance with Manufacture's Specificatlons

. The Contractor shall ensure that the equipmaﬁt and parts used will be
entirely suitable for the work to be performed and that they will be manufactured to |
groper clesrances and fit. He shall further ansure that the loading of equlpmant will under
al!'normal circumstancas not excsad the maximum laid down ar agread in writing by the
manufacturer., -

The Contractor shall be responsible for the inspection of alt equipmant and
parts before thelr inorporation in the works to ensura that they comply with the |
conditions of the gontract and that they are not defective In any way as regards materiels
or workmanship should any such non-compllance or dafects he found during the
inspection, the Contractor shall correat, or causa to ba carrected auch non-compliance and

defects, all at tha Contraotar's expensa-and to the satisfaction of the Engineer

1.4 Maintenance Period

All repairs and replécemants required during the Meintenarice Pariod shall
be carried out with despatoh and an adequate supply of sparea shall be availablad for this
purpoge. (See also clause 10}

1.5 Electricity Supply

The Contractor shall carry aut negotiations with the Elaatricity Supply
Authbrity concerned on behalf of the Department of Highways for permanent electrioity
supply to the instaflation, and any costs assoctated with‘obtaining this supply shall be
included in the contraot rates. The Contractor must ensure tl-_nat the’ aquipment supplied

will funetion correctly at the supply voltage, and must allow for normal variations and

_ surges,
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1.6 Dofinitions
Untass specifically defined herein, definitions shall be as given in British Standard

892 : 1967 "Glosséw of Hiphwey Engineering Terms” and in British Standard

Coda of Practice CP 1004 "Street Lighting.". both as amen&ad at the tims of Tender.

a} Lantarn. A housing for ona or more famps comprising the body and

| any refractor, reflector, diffuser or enclosiure associated with tha lamp

or lamps. |

b} Ouireach, The distance measurad horizontally betwesn the cantre of 2
fantern rounted on a éracket and the centre of the eolumn or walf
face,

¢} Qyerhang. The distance measured horizontafly betwsen tha centre of a

Janters and the adjacent edge of the pavemant.

' d} ﬁ&gmmng_ﬂgigbi.The vertical distanca between tha centre of the
lantern and the surface of the pavement, ‘

8) Spaging. The distance, measured parallel to the centre line of the road,
batwaen successive lamerns, In a staggered arrangement, this
distance is measured parallel to the cantre [Ine from the centre of a
lartarn on one wide of the road 1o the cantre of the next lantern on
the opposite side.

f) Eaaul That'porﬁon of the light output of the lantern contained by the
soltd angle subtended af the effective light centre of the lantern
containing the meximurn intensity but no intensity less than 90 % of
the maximum intenstty. '

g) Luminous Fix. The light given by & light source of lentern or received

by & surface, irrespectiva of the dirsction in which it is distributed.

The unit of luminous Flux is the Lumen (LM},
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h} Lowsr Hemisgherieal Flux_or Downward Elux. The [urminous Flux
emitted by a lantem in all dirsctions below the horizontal.

i} Peak Intensity Ratia, The fatio of the maxirhum Intansity to the maan

hemispherical intensity of the light emitted below the horlzontal.
i} Mean Hamlspherical Intensity, The dawnward flux divided by 8.28.
(Thiz is the avetage intensity in the lower hemisphere).'
k] Intensity Ratio. The ratio of the ‘actusl intsnsity in any direction of a
fantsrn to the rmean hemisphericsl 1ntanssty
1) tuminous (tenslty, The fight giving power of a lantern in any partmu!ar
direction. The unit of luminous intensity is the Candsia (cd). Beam
Csnter. |socands!a Curva, Isocandels dlagram, Polar Curve,
m) B_EEED_QQDIEL A direction midway betwaan tha diractions for which
the intensily is 90 percent of the maximum in a vertical plana through

ths maximum and on a conical surfaco throught tha maximum,

7). Isoeandala curve, A curve traaed on an imaginery sphers with the

source st ts genter and joining all the points cartesponding to those
diractions in which the luminous ntensity is the same, or a plane
projsction of this ourve. ‘

o) lsocandela diagran, An arsay of isocandala curves,
p) Polar Curva, Curve of light distribution using pofar co-ordinates.

¥
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2, Materials and Equiprment -

2.1 Lanterns
The supplier must submit the guaranteed letter of these. Boby of luminaire

shall be _nprbcnnoéiva light altay metal, colour if applied shall be stove enamelled finish in
graf or sluminum shade.

| Beﬂentor, if used, shall be mirror type and meda of enodized aluminum
shest, Gasket shall ba applied on every part whe're insect is expected to enter into lsmip
compartment including that at slipfitter collsr. The gaéket used shafl be non-aging and
heat-raaistant type, transverse and longltude cross-section drawing of the Juminair scaled

1.1 shall be furnished with the guotation.

Refractor (anclosing bowl) If made of the transparent acrylic will hot
pmduas lass output dus to nolour changing wlthm frrst B yeara of satvica.

a} Lantems sheft be of the out-off or the sami-cut-off type as shuwn on
the Drawings or as spacifiedt in the Special Provisions. Non-cut-off
lenterns shall not be used,

b} Unless atherwisa apacified, the mounting haight shall be not less than
7.5 meters (or 25'0% nor more than 12 meters {or 40°0").

6) Where thera is no apeed fimit on the roed or where there is a spsed
Jimit of mare than 80 kilometars per hour the minimum cleargnca
between columns and the edga of the pavement shall normally be
1.6 meters but where this is not reasonably attainable, such as
bridge .lucaiions and other restrioted areas the minimum oleatance

may with the previous permiégion of the engineer be reduced 1o 1.0

- metar,
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f:f Whers there is a spaed limit of less than B0 kilomaters per hour the

rrintmum clearance between columns and the edge of the pavement should be 1.6

R -

maters but this may be reduced to

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

0.88 meter for crossfalls of betwesn 1 in 40 and 1 in 24 towards the

e AT, e W TR

ourb '

N C 075 meter for crosstalis of more than 1 in 24 towarde to ourb with the

| previaus parmission of the Enginesr ‘

d) Each lantern should nomlmlty direct two beams along the langth of
the road. Tha-polar curvas of the lenterns in both horizontal and

vertical planes should be smooth and free from any abrupt

S T N TR

] ; variations so that the luminous Intensity diminishes smoothly and
pragressively from its maximum. For ceﬁii‘allv mountad lanterns the
beams should ba spproximately axial; tor lanterns mounted ét the
sides of the roadway, the maximum toe-in of the beam will ba 189,

Adeguata but not axcessive light should ba directed towards the ourbs

T e N T}

and outer edge of the raad. Where area ilfumination Is required using

e o

high mast lighting, these provisions shall not necessarily apply.
" @) For out-off |a~_ntefné, the bearn should ba in & direotion about 859 from

the downward vertical. The psek Intensity ratio shall be hetween 2.0

N e are: Lot~ LEALY S LI

» and 4.0; the Intensity ratio in the z0ne 09 to 30° below a horizontal
plane through the tantetn shafl l:;e between 0.3 and 2.0. An irtensity
ratio of 1.2 shall lie batween elevations of 720 and 78%fsom the
dowmward varfical in the vertical plane parallel to-the axis of the
rosdway and the hurizontal‘intens‘:ty retio in the éarrge ptane shall ba

P ' " not greater than 0.15.

ISR A e A MR R R el
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f) in the o0asse of semi-out-off lanterns, the beam should fie in a direction

about 769 from the downward vertical. The peak intensity ratio shall
be between 1.8 and 4.0, The intensity ratio in the 09 to 30° zone

below a honzontal plane through the lantern shalt be betwean 0.3 and

- 1.7. An mtenmty ratio of 1.2 shall lia betwean algvations of 780 and

84 from the downward vertical in the vartical plane paralled to the
axis of the rosdway and tha horizontal intensity rativ in the same
plana shall be not greater than 0.6 except 1hat in the case of sodium
lamps, the intensity ratio of 1.2 shall lie similarly hetwsen 809 and
869 and the horizontel intensity ratio in the sama plana shall not

L] L}

excesd 0.7

g) The siting of lanterns shall ba in accordancé with the folfowing tabla
which gives minlmum required ilurnination. Particular care shall be
taken with the siting of lanterns cn bends and summﬂ vertical ctu;ves.
At iuncﬁons ant roundabourts, lantern spacing shall he designed so as
to give at least the minimum {lumnination requlred hy the following
tables and also lanterns shall ba spaced and sited, where possibie,

50 &% 10 delineate the course of the readway plainly to road user
approaching from any normal direction without any possibla mislanding
Impressions | |
Thie level of Hluminetion prowded as road junotions and roundabouts
shall ba at least as htgh a5 that on any af the approach roads and in

the case of roundabeuts, a minimum Jevel of ilfumination st any cuth

fine of 10 jumens par square meter shall be provided,
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Rsquired minimurn Average Herizontal llimination

in lumehs per Square Matsr (Lumens per Squere Foot}

Central-Urban

Areas
High Grade Motorways 215 {20
At Junotlons 216 {2.0)
Main Routes 215 (2.0)
Secondary Routes 13,0 (1.2}
Local Aoads 9.7 0.9}

Sub-Urhan

Areas
15.0  {1.4)
216 {2.0)
1830 | (1.2)
97 (0.9
B:b {0.6_‘)

Rural

Aregs

10,75

160 .
. 87
BB

2.1

(1.0
(1.4
{0.9)
{0.6)
{0.2)

{Rasidential

areas only}

The Contractor shall certify that the design of the'installation has besn

done In acoordance with *American Standard Practice for Roadway lighting,” (B 12.1 -

1963) pubished by the luminating Enginsaring Society, 346, East 47th Streat, New York,

or in accordance with British Standard Code of practice CP 1004 of 1963 "Street fighting®

Published by the British Standards Institution 2, Park Lane, London, W.I,, except in so far

as these have been varied by the provisions of this specification or any spacial provisions.

2.2 Witing and Switching

]he Wiring and switching supplied for contral of lanterns (each device

controliing & group of fantem) shall be of & type approved by and agraed with the

_Electricity Supply Authority. Unless otherwise spacified, photoelectrla relay switching shall

be use_sd.



2.3 Columns and Brackets
a} Colutnins shall be of steel construation and shall consist of tapared

round hollow shafts with anchor bases. Each column shall be provided with a suitable
vable slot and a weatherproof service door fitted with a famperproof lock, All Ic;cks shall
be of the sama pattern, and six keys shall bs provided for them,

b} A non-hygroscopic mounting board cgmposed of elactrically inaulating
meterial shall be fitted in an easily accessibla position inside the calumn, and shall be of
suitable size to take all recessary electrical equipment, Adjacent to this meunting hoerd,
there shall be provided on the in';s}de of the column tivo stainless steel studs, not less
than 4 eentimeters long nor less than 8 millimeters diameter,and complete with stainless
staet look nuts and washers, for use es earthing connections.

. o Br;ackets to provide the required outreach shall be of aufficiently strong
construction to support the lantern under ell narmal conditions without significent .
. movement, and shall be provided with suitable fittings.to take the lanterns, When in
posltiuq, hrackets ehall be inclined upwards at an angla of approximately 159 to the
.- horizontal, and shall be fixsd to their supports by suitable welding, fastenings or walt
plates, '

d) Columns and brackets shall be structurel stesl heving the following
mechanical proparties :

- Thickness of sheat steel imin) 4 fom.

- Uitimate Tenaile Strength imin} 47 kg/mm?2

- Yleld Point {min) 26, kg/mm?

- Elongation '(min) ' ' . 1%

_ ~ ©) Straightness. That part of the column.above the ground shall not deviete
from streightness by more than an amount oalculated at a rate of 2.1 mm. par meter of

: ~ calurnn langth;
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2.4 High Mest Lighting
Mounting heights from 20 maters-and mare shall be High Mast.

a) Cofumns oarrying high mast lighting shall be designed 1o permit the

" whols of the izntern carriage to be easily, safely and quickly lowered to ground level for

maintenance works, The columne shall be designed in accordance with British Standard

_'449 or other Internationally aocepted standard for desigh of struetural stealwork in

uildings, except that the temporary horizontal deflaction of the top of the column mey to
up t0 7.5 % of ‘the haight above ground, in celcutating the bending mornent at ground

level due to wind load, it shall be agsumed that the wind speed at a point tan meters

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

that wind excited osoillations are damped as much as poasible. Adequste allowance shall

. . be rﬁade for the stresses produced by such osclilations. Details shali ba givan of tha

vertical and horizorital load and the Banding moment at the foundations.
b) The base plale shall be free from laminetions and alf dimensions of the

base plate shall be provided, including details of the hoiding down bolts, A cable entry

" hiole of not 1ess than 30 centimeters diameter shafl be provided centrally in sach base
K _ plate, and the bottom of the mast shall pass through the base plate and be walded on

&~ both sides. An afternative construation of equal strength may be accepted by the

Engineer, but a butt weld on the base plate will not bs acceptad.

Each holding down bolt shall be tensioned to the design value, and within

tha‘maintenanca pericd, the bolts shafl be checked and retightenad as necessary, efter

.Il ~ which the nuts shell be repainted.

a} The columnes shall be delivered to the slte in tha minimum practicable
numbst of lengths. Any Joints necessary. shall be positicned: as near the iop of the

Golumns as possitle.
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_ d) The Jantern carriage shall support the dasigned number of lamems
vithout significdnt s;'vay or movement, and shall be capable of supporting these lantarns
and & cradie with tWo men for mainteriance work. The lantern cerriage shall be protectsd
.50 prevant demage to the painted surfaca of the columns, rotation of the carriega turing
ralsing. and lowering shafl be prevented and corract location when raised shall be ensured

hy soma positive means. It shafl be possible to remove the lantern carriage without

l_owe__ring the colurmn, h,
o) The lantern carriaga shall be reised and lowersd by a self sustaining

n.n

wirich capable of baing operated eithar by hand ar by & portable electrically operated tool.
lt shall be posgible to lock the winch in any position.by a sfmpla, rohust and sasily

g operated mechanism. The worm gear. shalf have a ratio of at least 20:1.
K \

i f) The winch shall hava removable handles, and it shall be mounted within

¥k . ' . . ,
- . i the base compartment at a convenlent working height, The opening in the column shall

<

‘ be of aufficient size to allow proper aperation and maintanance of the winch mechanism.

-
il
-l

i

2
i
g

byr

A weatharproot label shafl be fixed in an obvious position wihtin the calumn hase, giving

| substantia} cover to fully protact them falling dirt and dust.
g} A sufficient number of tums of the hoisting cable shall be left on the

u
s - :
L - v - N -
i ] ‘ et .
T T O T T 22 B N 2 AN R TS e e
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=

~3¥ winch drum when the carrlage is fully lowered to ensure that the cable ancharage on the

el e T

drum dogs not taka the full load of the carriage at any time,
h) the last 30 centimstars of travel to the fully raised position of the

~ carriage shall be by hand operation, ‘and for this purpose either & limit switch shall be
‘ _7 provided to cut off the power supply to the portabla electric tool &t the appropriate time,

o alse some form of indication shall be provided te indicate when the carriags is 30

centimaters from the fully ralsed position.
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it The winch cable shall be of stranded stainless steel wires and shall heve
sufhorent cnpamty to carry safely the fantern- carriage complete with lenterns and a cradle
wuth wo man attached thereto. Graat care shalt be taken during installation to snsure
'that the hoisting cables do not twist or kink, and any set twist or kink shall be guffident
.raason for the rejection of that cable.

j} Al} parts of the raising and lowering mechanism which ara inaccessible
.after arection of tha columns shall be adequately protectad agamat moiature, dirt and
“cotrosion, Whers necessary, nulleys shall be fitted with shields to prevent the winch
cablu becorming displaced, Pulleys for alectrical cables shall be of sufficient dimamster
:thm the cable will not be bent to a smaller radius than that parmitied by local regulations
_':ur those of the British Institution of Electrical Engineqfs, 1|4th Edition. Wiare nacessary
for continued troubls free opsration, metal parts shafl ba of stainless stesl ar other
-{approvad non-corrodible material.
_‘ k) When powar too! oparation is used, a suitable power outlet shall be
'providsd and the oparator shall be adequately safeguarded against any elactricel shoaks.
éTha pﬁwer tool sﬁall prefarably be designed to-work on a reduced voitagae and in this
‘tase, a sultable approved typs of transformer shall be provided, The power taol shall be -
dosigned-so that continuous operation will cause no harmful sffects on aither tha winch
:or the tool; and in the event of power faifure the winch shall be self locking. Corversion
fram power to hand operation and vice versa shall be quick and easy and shall not reguire

spacial taols, Fub informatlon on the type of power tod proposad shall be given with the

tander.
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2.8 Protaction Against Corrosion
Unless otherwise spceified, columns, bracket arms, and brackets shall be

protscted against corrosion sither by painting or galvanizing as foliows .

2.5.1 Painting.
aj Colurmns and masts shall be treated internally with hot asphalt under

high pressure so as to give &'complete arid unbroken esphaltic covering or other approved

oy e e T A R el
SEh o B

anti-corrosion treatment shalt be applied to give at least equally good protection. Bases

shall be similarly treated up to & level of 25 centimeters above ground javal.

h) Before delivery to the site, columns, masts, steel brackets, and axternal
fitting shal have all external welds ground down and all external surfaces cleaned by shot
biasting or other apf)rovad method to & white‘metal finish lfras of all sigps of rust.
tmmadlately following this treatrnent the items shall be painted with two coats of tropicel
rod laad undercoat foltowed by two coste of aluminium paint or they shall be treated in a
sipnitar Qnd hot lass effective manner acceptakls ta the Englneer to presernt subsequent
vorrasion. After ereétion, all impacfections and damage. shall be mada good to the:

Englnesr's satisfaction and tha items shal) be given a final cost of all aluminium paint.

2.5.2 Galvanizing -

)

a) Before delivery to the site, columns, masts, steel brackats, and external

fittings shall have all sxtemel welds ground down. Poles and other feraus matarials shall

ba galvanized both inslde and outside by hot dippad in accordanf-ae.wlth ASTM A 82578,

Waight 6f zlne coating shall not bae less than 550 gram pér éc}uare mater.
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b) Base _df colurnns, both inside and outside ehali be coated with bituminous paint

up to o Jevel of 2b centimeters above the base plate.

3. Consfruction Mathoda'i
3.1 Excavation and Reinstatsment

Excavatlon for ceble or conduit laying or for foundations and reinstaternent

shall be carried out in accordance with the provisions of Section 2,6 {Sub-Clause 2.6,3.2)

- of hess spevifioations. Reinstatoment shall be such that the surfacs is restored to at

least fts original standard,

.3.2 Concrete Work

Al nebaasaw founda‘ﬁons and footings or other concrate work shall be
carried out in ‘aocnrdanca with Secﬂunslm {sub-Clause 6.1.1.2) and b.2 of !hése
specifications. Unless otherwisa specified on the Drawings or in the Special Provisions®,
oonorete shall be claas 8. Founciaﬂons shall be placed in one operation except that the
top & een_timéters inay be placed atter the sijparimposed structure is in ;;\osltion. The
exposed portions. of foundation's shall be formed to present a neat and tidy éppearance -
and slopad to shed water away frorm the structurs aupported, Where existing
sbstryctions prevent the construction of foundations as shown on the plans, then an

offgctive alternative may be provided subject to the prior approval of the Englneer.

)

* Ministry of Netional Development, Department of Highways, Sgeciﬁcaiion For Highway
Construetion, 1870, Bangkok, Thailand.
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3.3 Condults, fittings and boxes
. Cpnduits, fittings and boxes shall ba provided and Instefed in accordance

wltlh the ﬁrwlsima of Section 6.11 of thesa Speoifi‘caﬁons,‘ excapt that chemically stable
tough plastic conduits, fittings and boxes, aucdrding to samﬁles previously approved by
the Engineer, will be p;rmitted provigding thet they da not soften when exposed to high
amblent temperature. ' ‘

_ The ‘contractor may use a lerger size of conduit then that specified, at no
extrd charge, If he wishes, but in this' Eaae the entire run sKall be of the sama size. No
raduging gouplings will be permitted. |

‘ When matal conduits are used, cuts shall be mads square snd true snd &ll
couplings shall be screwed up untif the snds of the cofduits are brought togathar in order

to provide a good electrical contact throughout, The threads on afl ferrous metal condulte

" shell bs bainted with rust preventing peint befors couplings are made up. Where the

coating on farrous metal conduit has baen damaged In handling, such damaged places
shall be painted with rust prevanting peint before installstion.

_ Al conduit ends shall be threaded and capped until wiring Is started. When
caps are removed, the 1hhreaded ends shall be prpvidad with approved oonduit bushings.
| o Cuhdy[ts ‘shall ba lald to a; depth of not less than 50 centimeters below
paved footwalks and rn.edians and not lags the 76 centimaters below the roadway
aurface, The fogation of all conduits at curb lines shall ba marked by means of a *Y" at
taast 10 ngtimeters higr; incised in the face of the curb directly above the oonduit,

| N
Conduit terminsting in a standards, oabinets or pedestals shail ext_eru:l at least B

" centimeters vertically above the bottony of the box. Such conduit shall ba sloped towards

the top af the hox to facilitate uulling, Conduit enteting the battom of the box shall enter

in the diractlon of the run.
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3.4 Pull boxes or Junction Boxes, .

e P

Pull boxes shall be installed as shown on the plans and ln any case at not

TR

more than B0 meters intervals, The contractor may install additional pult boxss without

axtra charge if ho wishes. Pull hoxes shall be.of reinforced concrete not lese than 10

cantimetars thick and may ba of approved pra-cast dasign. Reinforced concrate covars,
acoured by two racessad brass bolts shall be used on footwalks, the covers being
inscribed 'Street Lighting' on the outside. Under the roadway, covers shall be of stesl o

¢ast iron, inscribed as specified ahove, and laid in a suitable concrete faoting to withstand

BT PO ST DA TS o

tracffic loads: Metal covers shall be effactively earthed to an aérthing rod inside the box.
Tope of pull boxes shall be.effectivaly level with the surrounding pﬁvad areas, whether
fomwelk or roadway, but In unpave& araas, the tops of pull boxes shall e buried 30

centimeters below grourd laval, Tha battom of pull boxes shalt be heddad in sand and

cement or crushed rock. Permanent makers shall be pmvl&ad and eractad

fo° show the position of all pull boxss.

3.5 Tasting

" A tunctional test shall be made on completion of tha work in order to
demonstrate thet every part of the equipment and installation functions as intepded and
specifiad. This test shall consist of not less frhaq five nights continuous and satisfactory
aperation, If any defects or unsetisfactory operation are revealed, this condition shall be

- gorracted and the test continaued until the required five nights of satlsfactory operation

have besn performed,
13
Prior to the functional test, tha contractor shall carry out the-following

tests to the entire satisfaction of the Engtnear.
1) Each circuit shail be tested for continuity’

2} Each circuit shall be testad for cathing
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. 3) A 'megger’ test shall ba made hetween each olrouit and serth, The .
Insulation resistence shall be shown to he at least that specified within the ralevant
codes. . -
M The distribution harizontal itlumination valve of specified apacing In each
cade itern, in rate of {ux measured batwaen twa lurninair 88 every two maters slong
longitudinal and transverse road way line, are essentlally measured to show max.,mesn,

min. Humination and uniformity ratios.

mintmum fllumination .
average illumination

Uniformity ratlo =

= not less than 1,26

maximum illermination
minimurmn lumination

' = ot mare than 6:1 .

&) Rainproof Test,
~ Tha lantern under test shall be mounted In its normat orientation on an
adjuataﬁ[e support a8 shown in fig. 1, so that the fitting is near the center of the src
desoribad by the oéciﬁating tube. ‘

, Aftar heing switched on for one hour the lantern shaif be subjscted to &
. spray of water st a temperature not exceading 20° € and at a preseura of approxiriataly
B.7 lbsfin2 (0.4 kgs/orn2) the tube belng oscillated so as to descrlbe an angle of BD
degreas from the vertlcal and In both directions from it. This treatment shall be continued

for 20 mriinuies, the fitting being switched off alter 10 minutes.
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At the end of this test, there shall be to damags to the famp or enclosure

and o visibla evidenes of water having sscumutatad it the fitting.

.4 mm. die holew ] @

Apparolup
wpdar teak

ST L Ean i Rl

Figit Apparatus for rainproof:test

On tha completion of testing, the contracter shafl supply to the enginssr
three éslnpies of ‘as bullt' plans and circuit.diagrams, which shall clsarly indicated any

modifications which heve been made to the original design.

4. Measuremant

4,1 Unless a Bl of quantities.is pravided this itarn will not be measured and payment

‘ghell be made one lumpsum basle

4.2 When a Bill b Quantitisn is provided measuraments shall made on the itemns detailed
In the Bill of quantities camplated, accepted and measurad in placs, The unit of

rneasurement for each Item shall be the unit of measurement shown in the Bill of

Quantitios.
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§. Payment _
6.1 The Iur.np sum paymant for the straet lighting instafiation shall be full compensation

tor fumnishing eft materials, labour, equipment, tools, supervision, tasting and incidantals
neassary to complate the work, including any necessary hazkfill, foundations, restoration
of tootwalk, roadway, surbing and appustenances dameged or destroyed during
canstruction. The paymen: shall also cover the cost of dasign where this Is callad far,

The lump sum payment shall ba deemed to mnluda full compensation for
all sdditional matarials and work nat shown on the Drawings or specmed which are

nesessary 10 complste the Instalfation,

' 5.2 The work measured as providad in 4.2 shell be paid at the contraot unit prica for eath

itarn, such pri¢e and payment constituting ful compensation for alf materials, labour,
aqmpmem tools and Incidentals naeded to complete the work, All materials and work
nacassery for satisfactory comptation of the instaflation which are not specificatly

mentioned in the Bill of quantitias shall be deemed ta be Inaluded in the ftams shawn.

6. Information to be supplied by 'ﬁ{}féfgs
6.1 catalogs of electrical components; lanterns, ballast, ets.
8.2 Plans and circult diagrams, ground rod connection diagram,
8.3 Photornetrio dsta

8.3.1 Utilisation Curve

6.3.2 Isocandela diagram

6.3.3 Horizantal Iscfootzandie diagram

B.3.4 Polar light distribution eurve

6.4 Datalsl of columns., Bracksts, Rase Flatas, concrete foundations.
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ionad above should comply with British
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Standard 1840 : 1860, The decision shall be made by the Department.
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