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GENERAL SPECIFICATION FOR STREET LIGHTING

1. General
1.1 Description

This work shall consist of the supply of all fantarns complete, brackets,

* calumns and other supgorting devices, bases, cables, switchgear and all necessary

ancillary equipment togethar with the trapsportation, storage, assempbly, erection |,
connection and testing of the same ir_l order to supply 8 complete street lighting systen:

in gcoordange with the dstails shown on the plars and as specified heroin and in the

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

1.2 ReSpDnSIbillty for Pesign and Materials - _ B

Tha Contractor shall ha soiely responsibie for tha ddequate design and 1w
co-ordinated funetioning of all goods and censtruction furnished under this contract. All
the oomponent parts shall be designed so as to ensure their proper co-ordlnated

functionlng- and operation, All equipment shall be of the maker's standard models antt

. shall Includs all recent improvements i design and materials. All materials used in

manufacture and construction shall e of high quality and fully in accofdance with the
best modern praﬁtice.

The eguipment offered and the work dona shall be suitable f'c:r continues!
trauble-free oparation under adverse climatic conditions of heavy. rain, htgh humldm; anel
intense supfight. The equlpment must be able to withstand over, !ong penods amblent &l
temperatuites varying from a normal of 4° C to 3 maximum of 60° C

. All matenals used in tne manufacture and construction shall be free fron:
defects and shzi! be made having prnper regard for sataty and in strict accordance Wit

all ths relevant requirements and regulations of the Electricity Supply Authority.

by
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1.3 Compliance with Manufacture's Specifications

The Contractor shall ensure that the aqmpment and parts used will ba
antiraly stiltable for the yvork to ba parformed and that thay will ba manufactured to
proper clearances and fit. Fe shall {urther ansure that the loading of equipmant will under

all normal circumstances not exceed the maximum lald down at agreed in writing by the
manufacturer,,

The Contractor shall be responsible for the inspection of gt aquipmant and
parts befora their inoorporation in the warks to ensure that they comply with the
conditions of the contract and that they are not defeative In any way as regards materisia
or workmanship should any such non-compliance or defectsbe found during the
inspection, the Contractor shall corract, ar causs to ha catrectad such non-corpliance and

defects, all at tha Cantcaotar’s expense-and to the satisfaction of the Enginaer

1.4 Maintenance Pariod

All repairs and rapiécemants ragulred during the Maintenarnice Period shall

b aarried out with despatoh and an adequate supply of spares shall be availabled for thia
purpose, (See also clause 10)

1.5 Electricity Supply

The Coniractor shall carfy out negotiations with the Elactricity Supply
Authbrity cancerned on behalf of the Deparirnant of Highways for permarent slectricity
supply to the inatallation, and any costs assoctated with Iohtaining this supply shall be
Included in the contract rates. The Contractor must ensure that the aquipment supplied

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

. Burges,
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1.& Definitions
Unless spadifically defined herain, definitions shall be as given in British Standard

807 - 1967 "Glossary of Highway Enginsering Terms" and in British Standard
Coda of Practice CF 1004 "Straet Lightingl“. both as amendad at the tims of Tender.
a) Lantern. A housing for one or mors lamps comprising the bady and
| any refractor, reflector, diffuser orenclosure sssoclated with tha lamp
or lamps.,

b} Quireach, The distance measured horizontally betwesn the cantre of a
lantern mounted on & t_rrackat gnd the centre of the coluron of wall
fane, |

¢) Qverhang. The distance measured horizontally betwaen the gentre of a

lantern and the adjacent edge of the pavemant.
. d) Mgunﬁng_ﬂgighl"l'he vertical distance batween the centre of the
lantern end the surfece of the ﬁavement. -

o) Spacing. The distance, measured paraflsl to the centre line of the road,
batwaen suceessive larterns, n a staggered arrangement, this

* distanve is measwed parallel to tho centre line from the centre of 3
lantern on one side of the road to the cantre of tha next lantern on
the opposite  sida. |

f) Baam That'purtiun of the light putput of the lantern contained hy the
salid angle subtended st the effective light santre of the lantern
oontainisig the meximurm intensity but no intensity less than g0 % of
the maximum  intensty. '

a) Luminous Flux, The light givan by # light source of lentern or received
by a surface, imespactiva of the dirsction in which it is distibuted. -

The unit of luminous Flux i the Lumen (LM).
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h) Lower Hemispherical Fux_ar Downward Elux, The luminous Flux
amitted by a lantern In all directions belowr the horizontal.
i) Peak Intensity Hatio, Tha fatio of the maxishum [ntenslty to the mean
hemisphierical Intansity of the light emiited below the h'orlzontai.
i Mean Hemilspherical Intensity. The dawnward flux divided by 8.28.
{This ig the averags intensiy in the lower hemisphare):

kJ Intensity Aatio. The ratio of the ‘actual intanarty in any direction of &
lantern to the mean hemispherical intansmf

1) Luninous [nfanglty, The light giving power of & lantarn in any partmu!ar

dirsction. The unft of luminous intensity is the Candela (ed), Beam
Csnter. !sacande!a Curve, isocandele diagram, Polar Curve,

m) Eaﬁm.ﬁaEIIﬂL A dirsction midway betwaen the directions for which
the intengily is 90 percent of the maximum in & vertical plana through

the meximum and on a conicsl surfade throught tha maximum,

). {socandsla curve, A curve traced on an imaginery sphere with the

source st its oenter and joining alf tha points eorresponding to those
diractions tn which the luminous intensity is the same, or a plane
projection of this gurve.

o) lsopandsia disgrar, An arvay of isooandala curves,
p) Bolar Curve, Curve of fight distribution ustng polar co-ordinstes.

¥
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z.lMatarials and Egquipment -
2.1 Lanterne
The supplier must submit the guarantsed l;stter of these. Boby of luminaire

ghall be _n_on-nnrros;iva fight alloy metal, colowr if applied shall be stove epemelled finish in
gra'} o aluminum shade,

| Bef!eutor, if used, shall be mirror type and mads of gnodized aluminum
gheet. Gasket shall be applied on every pert whe}e inssct |s expacted to anter into lamp
compartment clsding that at slipfitter cofllar. The g&sket used shalt be nor-aging and
heat-ragistant type, transverse and longltude cross-section drewing of the luminair scalad

1.1 shall be fumnished with the quatation.

Refractor lenclosing bowl) if mada of the transparent aerviic will not
producs Isss output due to colaur changing wlthm fn'st B yeara of service,

a} Lanterns sheft be of the eut-0ff or the sami-cut-off typa as shuwn on
the Drawings ar 8s spacified in the Spacial Provigions. Non-cut-off
lenterns shall not be used.

b) Unless atherwisa apecified, the mounting haight shall be not less than
75 metars lor 25'0" nor more than 12 meters (or 40°C7).

o) Where there is no spesd {imit on the road or where there fs 8 spead
limit of mare than B0 kilometers par hour the minimum cleargnce
batween columns and the edge of the pavement shall normally be
1.6 mueters but whare this is nof reasonably sttainable, such as
hridge .loaation.s and cther restrioted arees the minkmum alsarance
may with the previous permiéaion of the engineer be reducerd 10 1.0

© meter.
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Whers thera is & spaed limlt of Jess than 60 kilomaters per hour the
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rinimum dlesrance batween columna and the edge of the pavement should be 1.6

s = s gl

“i rmeters but this may he reduced to

0.50 mater for crossfalls of not more than 71 in 40 towards the curb

~
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0.80 meter for crossfalls of between 1 in 40 and 1 in 24 towards the
purb _

0,75 meter for crossfalis of more than 1 in 24 towarda to curb with the
‘ previous parmission of the Enginear

d) Each lantsrn should pormally direct two beams slong the length of

P SO W o

the road, The polar curves of the lanterns in tioth horizante! and

vertical plares should be smeoth and frem from any abrupt

T R A g N R L]

variationg so that tha luminous Intensity diminishes smoothly and
progresaively from i‘:a raimum, For caﬁifally mounted lanterns the '
bearns should be spproximately axial; tor lanteme mountec s;t the
, ~ sides of the roadway, the maximum tosdn of the beam will ba 169,
P Adsguate but not excessive light should ba directed towards the ourbs
‘ and outer edge of the road. Where area Rturmination s retuired using

high mast lighting, thess prnvisioﬁs shall not neceesarily applv.'
" a} For outoff I:{ntai‘né, the"l:;eam should ba in g diraation sbout 857 from

the downward vertical. The peak intensity ratte shall be hetwean 2.0

et TY (S T L 47 e

» aind 4.0; the Intenalty ratio ln the 2008 00 1o 300 below a horizontsl
plane through the teritern shalf i;a betweesn 0.3 and 2.0. An irntensity
: ratio of 3.2 shall fis batween elevetions of 720 and 78%rom the
dovnward vertical in the verticel plana parailel to-tha axis of the

roadway end the r]uﬁzontall intensity ratio In the sarma plana shall be

N1 Lt e e

" hat greatar than 0.1B.
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1) In the case of semi-out-off lanterns, the beam should fie in a direstion

about 769 from the downward vertical. The psak intensity ratio shall
be betwesn 1.8 and 4.0. The intensity ratio in the 00 to 30% zone

balow a hnnzonta! plane through the lantern shall be batwean 0.3 and

- 1.7, An mtenslty ratic of 1.2 shall ia hetwean algvations of 7B° and

84C from ths @wnﬁiavd vertical in the vertica! plane parafled to the
axie of the roédwav and the horizontal intensity ratio in the same
plane shall be not greater then 0.8 sxGept that in the casa of aadium
lamps, the intensity ratio of 1.2 shall lie similarly hetwaen BOD and
869 and the horizentsl intensity ratio in the same plana shall not

excend 0.7,

o) The siting of lanterns shall be in 5coordan¢e with the folfowing teb{a

which gives minimum raquired ifumination. Parﬂcuiar care shall be
taken with thalsiu‘ng of fanterns on bends and Bummﬂ veriical oupvea,
At jlinctions and roundabouts, lanterm spacing shall he deslgned so as
to give at least the minkmum Hiumination required by tra following
tablaz and also lanterns shall be spaced and sited, where possible,

g0 8% 1o dalineats the course of the roadway plainly 1o road user
approaghing from any normal direction without any passibla mislanding
1mpmasions | '

The level of illurminetion provlded as road junations and roundaboins
shall be af lpast as h&gh 8s that nn any af the approach roads and in
the case of roundabauts, a msnimum Jevel of umination at any clrb

ling of 10 fumens par square meter shall be provided,



Required minimum Avarage Horizontal Ulimination

in lumens per Square Meter {Lumnens per Square Foot}

Sub-Urban

Cantral-Urban Rursl

; Araas Areas Areas
i High Grede Motorvays 215 20) 180 (14 1076 (1D)
g A dunotons ns RO 26 2O 160 (14
C o 1 v Roues N5 @O 180 . 0a 87 08
;: Secandary Routes 13.0 {1.2) a1 b9 B.6 {0.6)
'E Local Roads 97 08 66 (08 21 {02
‘,}}‘ (Residentiat
' " . araas only)

The Contractor shall certify that the design of the'nstallation has heen
done It acoordance with "American Standerd Practice for Roadway lighting,” (D 12.1 -

{1983} publshad by the liuminating Enginsering Socfety, 346, East 47th Street, New York,

or in sccordanice with British Standard Code of practice CP 1004 of 1963 "Street fighting®
Published by the Biitish Standards tnstitution 2, Perk Lang, London, W.1, except in so far

as these have been varied by the provistons of this specification of any special provisions.

2.2 Wiring and Switching

{ ]‘ha Wiring and switching supplied for control of lanterng (each device

f, controlling & group of fantemn) shall be of & type approved by snd agreed with the

" queetricity Supf:dy Autharity. Unless otherwise spacified, photoelectrlo relay switching shall
be usad, '



2.3 Columny and Brackets

g} Colutmns shall be of steel construstion and shall consist of tapered
round hollow shafts with anchor biases. Each column shall be provided with a sultable
cable slot and & waatherproof service door fitted with a tamperproof lock, All locks shall
be of the same pattern, and six keys ehall ba provided for tham.

b} A noh—hygroscopic mounting board cgmposed of slactrically insulating
material shall be fltted in an easily accossible position inside the column, and shall be of
suitable size to take all necessary electrival equipment. Adjacent ta this meunting boerd,
there shall be provided on the in;s.lde of the column two stainjess steel studs, not lasa
than 4 centimaters long nor less than 8 millimetsrs diameter and complgts with stainfess
steét Jook nuts and washers, for use as earthing connections. .

+. o Bréckats to provids the required outreach shaft be of sufficlently strong

construction 1o support the fantern under all nornal conditions without significent .

*. mavemsnt, and shall ba provided with suitable fittings.to take the lanterna. YWhen in

posltiaq, brackets ehall be inclinad upwards at an angle of approximately 150 to the
horizontal, and shall ba fixed to thelr supports by suitable welding, fastenings or walt
platas, |

d) Columns and brackets shall be structural ateal having the following
mechanical proparties

- Thiokness of shaat steel {min) 4 mm

- Uitlmate Tenslle Strength (min) 41 kg/mm?

«Yield Point (min) 95, kg/mm?2

- E{ongationl{mih) : ' . D%

~ o) Straightness. That part of the cofurmn. above the ground shall not deviate

from straightness by more than an amount caleulsted at a rate of 2.1 rm. par metsr of

calimn fength,
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2.4 High Mast Lightinp
Mounting heights from 20 maters -aind more shall be High Mast,

a) Columns osrrying high mast lighting shall be designad to permit the

" whold of the Iantern carriage to be sasily, safely and quickly lowered to grokind tevel for

maintanencs works. The columna shall be designed In accordance with British Standard

_'449 or other Internationally accepted standard for design of structural steelwork in

tudldings, except that the temporary horizantel deflection of the top of tha colurmn may to
up to 7.5 % of the height above ground, in aalculating the bending moment at ground

level due to wind load, 1t shall be assurned that the wind speed at a point ten metera

' above grourid fevel is B0 kilometers per hour, and the design of the column shell be such

that wind exlted oscillations ere damped as much as possible, Adequate allowanee shall

. be qiada for the stresses produced by such oscllations. Details shall be glvan of tha

vertical and hortzantal load end the t;ending momant at the faundations.
b} The hasa plate shall be frea from lamingtions and af! dimensfons of the

base plate shall be provided, including detaila of the holding down boits, A cable entry

" hiole of not less then 30 centimeters diamster shall ba provided oentrally in each base
_ plata, and the bottom of the mast shall pass through the base plate and be welded on

¥ both sldes. An aliemative construation of oqual strength may be acespted by the

Engineer, but a butt weld on the bass plate will not be accepted.

Each holding down boit shall be tensioned to the design velue, and within

the‘malntanance period, the holts shall be chesked and refightenad as necessary, after

* whieh the nuts shall be repainted.

a} The columng ahall ba daliverad to tha slie in the minimum practicable

number of lengtha. Any |oims necessery. shall be positiohed'as near the top of the

colurnns as possible,
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d) The lactern carriage shall support the designed number of lenterna
ithout significdnt s;vay or movement, and- shall ha capable of supperting these lanterns
gnd & cradle with two men for maintenance work. The lantarn cerriags shall be protectad
prevant demaga to the painted surface of the colurns, rotation of the carriaga duting
feing. and lowsring shall be pravented and corract Joeation when raised shall be snsured

y 50ma positive means, |t shall be possible to remove the lantem carriaga without

@) The lantern carriage shall be reised and lowsrad by a self sustaining

2 wmch capable of baing operated either by hand ar by & portable electrically operated tocl,

-fL

";" the hase comﬁartment ot a convenlent viorking haight, Tha opening In the column shall

. B
g

. A weatharproof labiel shall be fixed in an obvious posttion wihtin the calumn hase, giving
a full list of all lubricating polnts on the winoh and other machanism, and datajl of
recorfifionod fubrvants. Winehes fixed ingide the column shall ba provided with &

substar}tial cover to fully protact them falling dirt and dust,
g} A sufficlent number of tums of the hoisting cable shall be laft on the

‘3 winch drum when the cardage ls fully lawered to ensure that the cable anchorage on the

drurn dogs not take the full load of the carriage at any tima.

h) the last 30 centimetars of travel to the fully raised position of the
garriage shafl be by hand operatton, and for this purpose either & limit switeh shall be
,_ provided to aut off the power supply to the portable elestric tool at the appropriate time,

% or else some form cf indication shall he providad ta indicate when the carriags is S0

cantimetars from the fully ralsed position.
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I} The winch cable shall be of stranded stalniess steel wires and shall have

‘gufficlent capacity to carry safely the lantern carriage complete with lanterns and a cradfe
- w1'(h two 1"_ne.ln attachad therato. Great cara shell be taken during instaflation to ensure

;that the hoisting cables do not twist or kink, and any sat twist or kink shall be stfficletit

::reaaun far the rejection of that cahle.

7 {) All perts of the raising and lowering mechanism which ara inaccessible

éafter araction of 'ths columns shall be adequately protected against molsture, dirt and

“corroslon. Whers necessary, pulleye shall be fitted with shields to ﬁrevent the winch

-cshls bacoming displaced, Pulleys for electrioal cables shall ba of sufficlant dimamster

e T AT e A AT e

;tha’t the cable will not bs bent to & smaller radius than that permitiad by loual regulations
‘or those of the British tnstitution, of Electrical Engineats, 14th Editlon. Where necessary
dor continued trouble iree pperation, metal parts shall ba of stainless steel or other

.approved non-corrodible material.

: k} When powes tool oparation is used, a suitable powar outlet shall he
'provided and the operator shall be adequately safeguarded agairist any slectricsl shocka.
-;Ths pﬁwer toot aﬁali prefarably be designed to-work on a reduced voltzgas and in this
‘0ase, 3 suitable epproved type of transformer shiall be provided, The powaer tool shall be -
dasignad-so that continuous operation will cavse na harmiul effacts on either tha wineh
:or the tool, and In the event of power failure the winch shall be ssif locking. Corwersion
fran power to hand cparation and vics versa shall be quick and easy and shall not require
;spaciat tuols, Full informatlon on the typs of power todt proposed shall be given with the

dender.
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2.5 Protaction Ayainst Corrosion
Unless otherwise speeified, columns, bracket arms, and brackets shell be

protacted against corrosion either by painting or galvanizing as follows

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

high pressure so as to glve & complste and unbroken eaphaltic covering or other approved

antl-aotrosion treatment shall be applied to give at least equally good protection. Bases

shall be similary treated up to & tevel of 25 centimeters above ground feval,
b) Belore delivery to the site, columins, masts, steel hrackets, and external

fitting shall have all external welds ground down and all external surfaces cleansd by shot

biasting or other apfnrovad method 1o & white'meta! finish 'fras of all slgpa of rust.
immadiately following this treatrnent the iters shall be painted with two coats of tropical
rod laad undarcoat followed hy two coats of aluminium paint or they shalt be freated in a
similar ;and hot lass effestive manner acceptaltle to the Enginear to prasent subsaguent
aorrasion, After sraction, imparfections and damage. shall bs mada good to the

Enginesr's satisfaction and the itsrs shall be given a final coat of all alurninlum paint.

2.6.2 Galvanlzing -

al Before defivery to the site, colurmns, mests, steel brackets, and extermsl
fittings shall have ali axtomal welds ground down. Poles and other feraus materials shall

be galvanized both inslde and cutside by hot dipped in accordance with ASTM A B25.78,

Wisight of Zina coating shall not ba less than BED gram pér Squate mater.
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b} Base _n'f colurnns, both inside and outside shall ba‘coated with biturninous paint
up 16 2 Jevel of 26 centimetars above the base plate.

3. Conatruction Methods
3.1 Excavation and Reinstatement

Excavation for cable or conduit laying or for foundations and reinataterriont

ohall be carried out In accordance with the provisions of Section 2.6 {Sub-Clauae 2.63.2)

- of these spocifiontions. Reinstatersnt shall be such that the strfacs is restored to at

paat its orlglnel standard,

2.2 Cancrete Work

All na‘cassan,f foundations and footings or other concrete work shall he
carfied out in .ar.:ncsrdanca with Sactions' 6.1 {sub-Clause B.1.1.2) and B.2 of thése
specifications. Unless othsrwise spectflad on the Drawings or in the Spacial Provisions®,
ganorete shall be ofass 8, Foun&aticns shail be placad in ong operation axcept that the
top 6 ceeqtiméters fnay be placed after the supsrimposed structura is In ﬁosrtinn. Tha
exposed portions. of foundations shall be formed to prasent a neat and tidy 8ppearance -
and slopad to shed water away fram the structurs supported, Whers existing
shstryctions prevent the construction of foundations as shown on the plans, then an

offactive aliernative may be provided eubject to tha prior approval of the Englresr.

k

* Miristry of Netional Davelopment, Department of Highways, Sgaciﬁcaiion For Highway
Construction, 1870, Bangkok, Thailand,
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3.3 Conduits, fittings and boxes ‘

: Cpnduits, fittings and boxes shalt ba provided and Instefled in aceordance
wiih the .prwisions of Saction 5.1 of these Spanifi‘catians,‘ t?xc:ept that chemically stable
tough plastic conduits, fittings and boxes, aacc;rding to sam‘ples previcusly approved by
the Englneer,, will be pn;rmitted providing that they do not soften whan expossd to high
arnbient temperature, ' .

] The ‘contractor may use a lerger size of conduit than that specified, at no
extra charge, If he wishes, but in this' 'case tha entire run sKall be of the sama size, No
raducing couplings will be parmitted. |

‘ When matal conduits are used, cuts shall be made squars end true 2nd &l
coupfings shall be screwed up until the snds of the conduits ere brought tngsthar in ordar

to prm}ida 8 good eloatrical contast throughout. The threads on all ferrous metel apnduits

" shall be bainted with rust preventing paint befors couplings sre made up. Where the

cosating on ferrous metal conduit has been damaged In handling, such damaged placaé_
shuli be painted with rust prevanting paint before instaflation,
_ All eonduit ends shall be threaded and cappad until witing s started. When

caps are remaoved, the 1hreaﬁad ands sha!l ba prov:ded with approved ponduit kushings.
Condu:ts shall bo lald to a dspth aof not lass than 60 centimeters below

paved fthwa!ks and med‘ans and not less the 76 centimeters below the roadway

aurfacs, The Jasation of all conduits at cuth lines shalt ba smarked by means of a Y at

iaast 10 qqq_ti{natara high. incised in the face of the ourh directly above the oonduit,

Conduit térrninating [n 8 standards, oebinsts or pedestals shall ext-entl at Jangt B

* centimaters vertically sbove the bottom of the hox, Such gonduit shall be sloped towards
the top of the box to faclltate pulling. Conduit enteting tha hottom ¢f the box shell enter

it the diraction of the run.
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3.4 Pull boxaes or Junction Boxes,

Pull boxes shall be instafled as shown on the plans and In any case st pot

mora than B0 meters intervals, The contractor may install additional pull boxes without

extra charge If he wishes. Pull boxes shall be. of reinforoad concrate not tass than 10
centimetars thick and ma'y ba of approvad pre-cest dasign. Reinforced concrata covars,
actured by two recessad brass bolts shall be used on footwalks, the covers being

Insertbed ‘Strest Lighting' on the outside, Under the roadway, vovers shall be of stesl or

| cnst iron, Insefibed as specified above, and leid in & sitabls concrete faoting to withstand

iracffic loads: Matal covars shall be effectively oarthed to an aérthing rod inside the box,
Topa of pull boxes shall be.effectivaly lavel with the sigrounding pévad araas, whethar
footwalk or roadway, but In unpavad areas, the tops of pull boxes shall ba buried 30

centimaters balow ground lavel. Tha biottom of pull boxes shal be heddad in sand and
cernent or ﬁrﬁsheﬁi rock. Permanent makers shall be pmvlcfad and eracted
to- show the positon of all pull boxss.

3.5 Tasiing

* " A funotional test shall ba mada on completion of tha work in order to
darnonstrate that every part of the equipment and installation functions as intended and
spaciflad. This test shall consist of not less than five nights centinuous and satisfactory

aperation, If any defacts or unsetisfactory operation are revealsd, this conditfon shall be

- gorrected and the test contindued untll the required five nights of satlsfactory opsration

heve besn performed.

*
Prior to the functiona) test, the contractor shali carry out the-following

tests 1o the antire satisfaction of the Englnear.

1} Each dircuit shall be' tested for dontinuity’

2) Bach cirouit shall be testad for cathing
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. ¥ A'megger' test shall be mads betwean each clrouit and arih. The .
Insulation resistarica shall be shown to be at least that specified within the ralevant
codes. | - |
AThe distribution horizontal flumination valve of spacified spacing In each
cads item, in rate of fux maasured batween two luminair 8s svery two maters slong
longitudinal and transverse road way line, are essentlally measurad to ehow max. mean,

min. flumination and unifarmity ratios.

minimurm lumination
average Hlumination

Uniformity ratio =

= not less than 1:2.6

maximum fllurmination
minimur iliusmination -

= ot more thao 6:1 '
8) Ralnproof Test,
. Thelantem under iast shall be mountad In its normat orlentation on an
adjuataﬁle support a3 shown in fig. 1, so thet the fitting is near the center of the aro
desordbad by the oéciﬂaﬂng tuba. |

After heing switchad on for one hour the lantern shall ba subjscted to &

. spray of water gt a temperature not exceading 20° € and at a preseure of spproxitriataly

8.7 thafin2 (0.4 kgsfom?) the tube being scillated so as to descrlba an angle of BY
degreas from the vertical and [n both directions from it. This trestment shall be continued

for 20 rinutes, the fitting being switched off aiter 10 minutes,
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At the end of this test, there shall be to damage to the lamp or enclosure

and no visible evidenaa of water having accumutatett it the fitting.

[

.4 mm. die holes :@
= e

Appdrolug
undar tanl

SEDE Iy iR i e

Fig:l Apparafus for reinproof-test

On the completion of tasting, the-contractar shall supply to the engfnser
thraa bbpies of ‘as bullt’ plans and cirouit disgrams, which shall clearly indicated any

mpdiﬁsatlcns which have been made to the original dasign.

4, Mapsurement
4,1 Unfess a Bl of quantities. is provided this iarm.will not he measured and payrment

‘ghall ba mads one lumpsum hasic ' .

14,2 Whan a Bill b Quantitias‘is provided measuraments shall made on the items detailed
In the Bill of quentities camplated, accepisd and measured I plaos, The unit of
maasuramsntt for each lter shall be the u;lit of measuremant shown in the BN of

Cusntities.



14

6. Payment _
51 The lufnp sum payment for tha straet lighting installation shall be full compensation
for furnishing all materials, lahour, equipment, tools, supervision, testing and incidentals
neassary ta complete the work, including any necessary backfill, foundations, restaration
of taotwalk, roadway, curbing and appunanances dameaged or destroyad during
sanstruotiop, The payment shall alsa cover the oost of dasign where this Is callad for.
The lump sum payment shall be deemad to include full compsnsation for
all sdditional materials and work not shown on the Drawings orr specified which are

nesessEry 10 complete the Installation,

" 5.2 The work measured as provided in 4.2 shall be pald &t the contract unit prica for each

itern, such price and payment conatituting full compensation for alf matarals, labour,
aqurpmant, to0ls and Incidentals nseded to comiplete the work, All matarials and wark
necessary for satisfactory qomplatmr; of the instafietion which are not specifically

mentkoned In the Bill of quantitins shall be deemed ta be includad in the tems shawn.

6. Information to ba supplied by ms
6.1 catalogs of elactrical components; lanterns, ballast, ate.
6.2 Plans and circult diagrams, ground rod connection diagram,
.3 Photormetric data

#.3.1 Utifiestion Curve

8.3.2 1socandata dlagram

6.3 Horlzantal Isofootoandie diagram

B.3.4 Polar light distribution eurve

6.4 Datatsl of columns., Brackets, Base Plates, conerets foundations.
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