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GENERAL SPECIFICATION FOR STREET LIGHTING

1. General

1.1 Description

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

* columns and other supgorting devices, bases, cables, swiichgear and all necessary

ancillary equipment together with the trapsportation, storage, assembly, erection ,
connection and testing of the sama in order to supply 2 complete street [ighting systern
in accordange with the detaits shown on the plans and as specified herein and in the

‘Special Provisians if any. Deslgn of the system shall be Included.

1.2 RBSpDnS|b!i]ty for-Design and Materials . ’

The Contractor shall he so!ely respensible for the Adequate das1gn and the
co-ordinated functioning of all goods and construction furnished under this contract. Alt
the gompenent parts shall be designed so as to enswe their proper corordinated

functioning- end operation, All equipment shafl be of the makar's standard models o

. shall includs all recent improvements in design end materials, All materials used in

manufacturs and construction shall be of high quality and fully in accordance with the
best modern pralc’dcs.

The equipment offered and the work dona shall be suitable f.or comtinues!
trouble-free oparation under adverse climatic conditions of heavy. rain, h|gh humndtt\; anel
intense sunlight. The eqmpment must be able to withatand over. long periods amblent e
temperatures varying from a normat of 4° C to & maximum of 600 C

+All materials used in. tne manufacture and construction shall be free from.
defects and shall be mada having proper regard for safsty and in sylet accordance wii.

all the relsvsnt requirements and regulations of the Elactricity Supply Authority.

'
S
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1.3 Compliance with Manufacture's Specificatlons

. The Contrastor shelt ensure that the aquipmeﬁt and parts_, used will be
entiraly suitable for the.yeark to ba performed and that they will ba menufectured ta |
proper clearances and fit. Fe shall further ensure that the loading of equipmant will under

all normat circumstancas not exceed tha maxirum laid down ar ageeed in writing by the
manufacturer,,

The Contractor shall be respongible for the inspection of alt equipmant and
parts befors thalr ircarporation in the works to ensure that they comply with the |
condttlons of the contract and that they are not defective In any way ag regards matstials
or workmarnship should any such non-compliance or dafectehe found during the
inspection, the Contractor shall carreat, or causs ta ba cofrectad auch non-compliance and

defects, all at tha Cantraotar's expense-and to the satisfaction of the Engineer

1.4 Maintenance Pariod

All repairs and repllacemants raguired during the Maintsnante Period shall

ba carried out with despatch and en adequete supply of speres shall be availablad for thia
purpoge, {See alzo clause 10)

i

1.6 Electricity Supply

The Contractor shell carry out negotiations with the Elaatreity Supply
Authbrity concernad ot bshalf of the Department of Highways for permanent alectricity
supply to the inatallation, and any costs assoctated wi'th.ohtaining this supply shall bs
Included In the contract rates. The Cantractor must ensure that the aquipmant supplled

will funetion correutly at the supply voltage, and must allow for normet vartations and

.. Surges,
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1.8 Definitions
Unlass speclfically defined herein, definltions shall be as given in British Standard

897 : 1867 "Glosséry of Highway Engineering Terms" and in British Standard
Cada of Practis CP 1004 "Strest Lighting®, both as amended at the time of Tender.
a} Lamtarn. A housing for one ar mors lemps comprising the body and
| any refractar, reflestor, diffuser or enclosure sssoclated with tha lamp
or famps.

b} Outreach, The distance measured horizontally betwesn the centre of 2
lantern mounted on & t_;racket and the centre of the colurnn or wall
face. |

&) Overhang, The distance measured horizontally betwsen ths centrs of a

lanter and the adjacent edgs of the pavement.

‘ d) Mg_;,mﬁng_ﬂgighl'The vertical distance between tha centre of the
lantern and the surface of the pﬁvement, -

o) Spacing. The distance, measured parallel to the centre line of the soad,
betwasn sucnessive lanterns. [n a staggered arrangement, this

 distanoe is measurad parallel {o the centre line from the centre of 4
lartarn on one side of the road to the centre of the next fantern on
the opposite  side. |

f) Hgam That'portion of the light dutput of the lantern tontained hy the
solld angle subtendad af the effective light centre of the lentsrn
containing the meximurn interisity but no intenaity less than Q0 % of
the maximumn  Intenshy. '

a) Lurningus Flu, The fight given by & light source of lantern or received
by a surface, imespectiva of the dirsction in which it is distributed.-

The unit of luminous Flux is the Lumen {LM).
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h} Lower Hemispherieal Flux_or Downward Elux, The luminous Flux
smitted by a lantem in all directions below the horizontal.

i} Pk Intenaity Hatio, The fatio of the maximum Intensity o the mean
hemiaphsrieal interssity of the light smitted below the h.ur]zomal.

I} Mean Hemispherical Intensity, The downward flux divided by 6.28,
(Thiz is the average intansity in the lower hamisphera):

k) Intensity Aetio. The ratio of the actual intensfw in eny diraotion of a
lantern to the mean hernispherioal intansw

1} Lurninous intanglty, The tight giving powar, of a lantern in any partmu!ar

dirsotion. The unlt of luminous intensity is the Candels {ed), Beam
Center, !sncandela Curve, |socandela diagram Polar Curvs,

m) Bagm_gmta[. A dirsction midway behvaen the directions for which
the intensily is 90 percert of the maximum in & vartical plane through

the maximum and en # conical surface throught tha maximim,

). lsooandela ourve, A curve traced on an imaginary sphars with the

source et tts genter and joining ail tha points carrasponding to those
diractions tn which the luminous intensity is the same, or a plane
projection of this aurve,

o) lsonandsla disgram, An array of isooandela surves,
p) Paler Curva. Curve of light distribution uslng polar co-ordinates,

3
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2. Materials and Equiprent *
2.3 Lanteras

The suppller must submit the guarantsecd létter of these. Boby of luminaire
shall be nomanoéwa light attoy retel, colour if applied shall be stove enemelled finish in
gray or gluminum shade, |

Haﬂantoy, if ussd, shall be mirror Wpa and made of anudized aluminum
sheat. Gasket ahall ba applied on every part where insect is expacted to anter into lamg
compartment tncluding that at sifpfitter softer. The g.a:sket usad shall be non-aging and
heat-ragisant typs, transverse and longituda cross-section drawing of the huminelr scaled
1.1 shall be furnished with the guotation.

Refractor {anclosing bowl} if made of the traneparant geryviic will nat
producs lees cutput due to noluur changing wlthm f{rst b years of service.

a} Lanterns shelt be of the out-off or tha sarmi-cut-off typs as shnwn on
the Drawings ar as spacified in the Spacia! Provisions. Non-out-oft
lanterns shall not be used.

b} Unlsss atherwisa apacified, the mounting height shall be not less than

7.5 matars {or 25'0" nor mors than 12 meters {or 40°07),

6) Whare thera Is no speed fimit on the road or whers thete is a spead
fimit of mare than B0 kilomaters par hour tha minimum clearanca
betwoen columng and the edgs of tha pavement shafl normally be
1.6 maters but where this is not reasongbly attainable, such as
hridge loostions &nd other resiricted erees the minimum clsarance
may with the previous permiés,iion of the engineer be raduced 1o 1.0

© metar.
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| Whera there is & speed limit of less than B0 kilometars per hour the
mivtimum deargnce betwaan columns and the edgs of the pavement shiotld be 1.6
raters but this may be reduced to
050 meter for crossfalls of not mora than 1 in 40 towards the curb
0,80 meter for crossfalls of between 1 in 40 and 1 in 24 towards the
ourty _
0,75 rmeter for crossfalls of more than 1 In 24 towsrda 1o curb with the
 previous parmission of the Enginesr
d) Each lantsrn should nom-walty direct two bearns alang the langth of
the road. Tha polar curves of the lenterns in both horizantel nd
vartical plenes should ba smeoth and {res from any sbrupt
variations sao that th.a luminous Intensity diminighea smoothiy and
progressively from its maximum, For csﬁifally mountad lanterns the
beams should be approximately axlal; far lanterns mounted ét the
siddes of the roadway, the maximum toedn of the beam will bs 1E%.
Adequate but not excessive hght should be directed towards the ourbs
and outer edge of the road., Where area Humination Is requirsd uaing
high mast fighting, thesa prnviaioﬁs shell not necessarily apply.
" &) For outoff lantarns, the b.earn should ba in & direction showut £8° from
the downward vertical. The peak Intensity ratio shall be between 2.0
, dind 4.0; the Intensity rato ln tha zorie 09 to 300 below a horizontsl
plane through the tertern shall t;a hstween 0,3 and 2.0. An intensity
tatio of 1.2 shall lis batween elevations of 720 and 78%som the
devmward vertical in tha vertical plana paraitel to-the xla of the

roadway and the hcﬁzuntﬂll intensity ratio In the éarqe plana shall ba

" het greater than 0.15.

*
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1) In the oase of sami-out-off lanterns, the beam should fia in a dirsction
sbout 769 from the downward vertical. The peak. intensity ratio shall
ba betwsen 1.8 and 4.0. The intensity ratio in the 00 to 20° zone
helow a honzontal plang through the lamtern shall ba hetwean 0.3 and
- 1.7, An mtens:ty ratio of 1.2 shall fia betwsan algvations of 780 and

860 from ths downWard vertical in the vertica! plane paralled to the

axie of the roadway and the horfzontal intensity ratio in the same
plena shall be not greater than 0.6 except that in the casa of aadium
lamps, the intensity ratlo of 1.2 shell lie simflarly hetween 800 and
869 and the horizontsl intensity ratio in tha same plane shall not

excesd 0.7,

-
c
L e e o n R S LT e R e
-

o) The siting of lanterns shall e in sccordancs with the following teble

which glves minimum required ifumination. Particular care sheli be

TET R

: . taken with the siting of tantarns on bends and sufnmit vortical aufves,

PYEe.

At jdnctions antd roundabouts, fantem spacing shall he deslgned so as

e

to give at lesst the minlmim tkmination required by tha following

tables and also lanterns shalt be spaced and sitad, whers possible,

s0 a5 to delineats the course of tha roadway plainly to road user

approaching from any normat direction withaut any possibla mislanding
v mpmaslons | |

The tevel of iftuminetion provldad as road jupations and rqundabons

shall be at lgast as hlgh as that on any czf the approach roads Bnd in

the case of roundabouts, a minimum Jevel -of uminstion at any cwb

line of 10 fumens par square meter shall ba provided,




Required minimurn Averags Herizontal llimination

in lumens per Square Meter {Lumens per Bruare Faot}

Central-Urban Sub-Urban Rural

Araas Areas Areas

High Grade Motorways 215 20 180 (1.4 1075 (1.0)

| At dunotions ne Lo 26 QO 168 . (14

j Mair Routes 215 (2.0 130 . (L3 - 87 {0.9)

I Seaondary Houtes 130 02 o7 ©% -85 {08

local Roads 9.7 (0.8 86 (0.8) 2.1 {0.2)

! (Rasidential
T ' : © greas only)
;‘ The Contractor shall certify that the design of the installation has been
dona It asoordance with "American Standerd Practice for Roadway lighting,” (D 12.1 -

AT
CHCART Ty

1963) pubishad by the lluminating Enginsaring Soclety, 346, East 47th Street, New York,

PN

LI

of in aceordance with British Standard Code of practice CP 1004 of 1983 *Street lighting’

o

25T ST

Publighed by the Brivish Standards Institution 2, Park Lans, London, W.I., excapt in so far

SRt

as these have been variad by the pravisions of {his spedification ar any spesial provisions.

4D e P T ke s TP i fn s i e

2.2 Wiring and Switching

]’he Wiring and switching supplied for control of lanterns {each device

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

v 1

Eleatriclty Supply Autherity. Unless otherwise specified, photoslectrlo relay switching sha!
be usad. '
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2.3 Columns and Brackets

1) Calutans shall be of stesl canstruation and shall consist of tapered
round hollow shafts with anchor bases. Each eoluren shall be provided with a suftable
sable slot and a weatherproof servive door fitted with a tamperproof lock, All locks shall
be of the same pattern, and six keys shall be provided for them,

b) A hon-hygroseopic mounting bioard camposed of electrically insulating
matsrial shall be fitted in an sasily accessible position inside the calurn, and shall be of
suftable size to take all necassary elsotrival equipment. Adjacent to this meounting boerd,
thers shall be provided on the in"stds of the column twp stainess steel studs, not less
than 4 centimeters long nor lass than 8 miliimeters diameter and complete with stainless
staet Jook nuts end washers, for usa a3 earthing connections.

.0 Br:ackats to provide the raquired outreach shali be of aufficiently strong

construation 1o support the lantern under all normal conditions without significant .

“ . mavement, and shall be provided with suitable fittings.to take the lanterns. When in

position, brackets ehall ke inclinad upwards at an angle of approximately 1592 to the

. horizanta), and shall be fixed to their supparts by suitable welding, fastenings or wall

plates,
d} Columns and bragkats shall be strusturel stes! having the following
mechaniaal propsrties :
. « Thiokness of shaet ateel {min) 4 fm,

- Ultimsta Tenalle Strength {min) 41 kafmm?
~ Yield Point (rmin} 25 kg/mm?
- Elongation '{m'ih) ' ' N %l
) Straightness. That part of the column. above the ground shall not deviata

from straightriess by more then an amount calculsted at & rate of 2.1 rm. par meter of

©  odlurn length:
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2.4 High Mast Lighting
Mounting heights frorn 20 mavers and more shall be High Mast,

a) Columns oarrying high mast lighiting shall be designed o parmit the

" whola of the lantern carriage to be easily, safely and quickly lowered to ground level for

mainterisnce works. The columna shall be designed In acoordanoce with British Stendard

449 or other Internationally acepted standard for design of structural staalwork in

buildings, except that the temporary horizantel detlection of the top of tha column may to
up tn 7.6 % of the helght above ground, in calculating the bending moment st ground

love! due to wind foad, it shall be agsurned thet the wind speed at s point ten meters

sbove ground level is 60 kilometsrs per hour, and the dasign of the column shall be ach

that wind exdlted oscillatione are damped as muah as possitile, Adequate allawanae shall

. . be rﬁada for the stresses produced by such oceclilations. Datails shell be given of tha

vertical and horfzontal toad and the i:;ending momarit at the foundations.
b) The hase plate shall be free from laminations and alf dimenslons of the

base plate shall be provided, including details of the holding down holts. A cable antry

" hole of not less then 30 centimeters diameter shall ba provided centrally In each bass
'f ' plate, and the bottorn of the mast shall pass through the hase plate snd be weldwd on

&~ both sides. An altsmative construation of equal strength may ba aceepted by the

Engineer, but a butt weld on the base plata will not ke acoepied.

Fach holding down bolt shafl be tensioned to the design value, and within

tha.maintananca period, the bolts shell be checked and retightened as necessary, after

£ which tha nuts shall bs repainted.

o} The columng shall be deliverad to tha slig i the minimum practicable
number of lengths. Any |oints necessary. shall be positionat as near the top of the

tolumns ae possible,
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d) The Jattern cartiage shail suppart the deslgned number of lanterns

sithout significdnt sway or movernent, and shall be capable of supporting these tantamns

. : d & cradle with twe men for maintenancs work, The tantarn carriage shall ba protectad

T ST ST o g

TH

1o prevant damage to the painted surface of the solumns, rotation of the carrisga during

Ty P T

o ﬁél-owelging the colurmn, |

f} The winch shall have ramovable handtes, and it shall he mownted within

Dl e L A

# the hase compartment et 8 convenlent viorking height. The apening in the column shall

be of sufficient sizp to alfow proper aperation and maintenance of the wineh meehanism.

i
5y
-
.

2
E
Bl
I

¢ a fult list of all ubricating polnts on the winoh and other mechanism, and datail of

i,
;:‘.’
5

i A weatherproof label shaii be fixed in an obvious position wihtin the calumn base, giving

it

recoriifrignad Jubiricants. Winghes fixed inside tha column shall be provided with &

I ATE
oy s
=

substaﬁtiai cover to fully pratact them falling dirt and duet,
gt & sufficlent number of tume of the hoisting cable shall be left on the

I TR TR T T g AT B i Py

| @ winch drum when the carage Is fully lowered to ensure that the cable anchorage on the

drurn dogs not take the full toad of the carrlage at any time.
h) the last 30 centimeters of travel to the fully raised position of the

d carriage shall be by hand operation, and for this purpose gither & limit switch shall be
q provided to cut off tha ppwer supply 1o the portable elestric tool at the eppropriate fime,

or alse some form of indication shall he providsd ta indicste when the caryiags is 30

cantimeters from the fully ralsed position.
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i} The winch cable shell be of strandsd stalnless steel ‘wires and shall have

‘ sufficient capacity to carry safely the lantern carriage complete with lantarns and a cradle

with two men attached theteto. Graat care shalt be taken during installation to ensure

ithat the hoisting cables do nat twist or kirk, and any set twist or kink shell be suffichnt

::raaaon far tha rejection of that cable.
. ) Al parts of the raising and lowering mechanism which ara inaccassible

T T S DRI

%after eraction of 'tha c.olumns shatl be adequately protected against malsturs, dirt and
‘corroslon. Whers necessary, pulleys shall be fitted with shields to ﬁrevent the winch
f_eabla bacoming displaced, Pullays for electriva) cables shall be of sufficlant dimamster
;that the cable will not be bent to a smaller radius than that permitted by local regutations

‘or those of the British Institution, of Electrical Enginests, 14th Edition. Where necessary

L ]
S T ), T L ST A Sy

=

for vontinued troubls frae bperation, metal parts shall ba of stainless stesl or ather

iﬁ {approved nor-corrodible material.
| a gg : k) When powar tool oparation is uséd, a suitable powar outlet shall he
| Eq provided and the oparator shall be adequataly safeguarded against any eleotricel shocks.

A

Y

The p‘éxwer toot shall praferably be designed to-werk on a reduced voitsgas and in this

A,

‘taee, a suitable approved type of transformer shall be provided, The power taol shall be -

dasigned-so that continuous operation will cause na harmful affects on either the winch

LA

o the tool, and In the event of pawer faflure the winch shall be salf tooking. Conversion
fratn power to hend opatation and vice versa shall be guick and easy and shall not require

"spac'ial toals, Full informatlon on the type of power taol proposad shall he given with the

dendsr,
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2.8 Protection Against Corrosion
Unless otherwise speeifted, cofumns, bracket arms, and brackats shall be

protacted against corrosion either by painting or galvanizing as follows .

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

righ pressure 5o as to give &' complete and unbroken esphaltic covering or other approved

anti-cotrosion treatment shalt be applied ta give at lenst equally goad protection. Bages

shall be similatly treated up to & level of 25 certimetars above ground lavel.
b) Befors delivery to the site, columins, masts, steel hracksts, and external

fittipg shall have all external walds ground down and alf extarnal surfaces cleaned by shat
btasting or other apfarovad method to & white'metal finish .frae of all slgps of ruat.
immadlately following this treatment the items shall ba painted with two coats of tropical
red taad undercoat followed by two ooats of aluminium paint or they shall be treated in a
similar ‘:and hot lasg effective manner acceptalle ta the Englneer to present subsequant
corrasion, AHter erection, all imparfections and damage. shall be mada good to the

Engineat's satisfaction and the items shal) be given a final coat of all aluminium paint.

2.6,2 Galvanlzing -

3

a) Before delivery to the site, columns, masts, steel brackets, and extemsl
fittings shall have ali axtemal welds ground down. Polas and other feraus materials shall
ba galvahized both inside and outside by hot dippad in accordanue with ASTM A 62578,

Weigl'rt of Zlno coating shall not be fass tham 550 gran pér étiuare meter,
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b} Base }:if colurming, both inside and outside shail be coated with bituminous pairt
up 16 8 Jevel of 76 centimeters above the base plate.

3. Constroction Mathod;a
3.1 Exgavation and Asinstatement

Excavation for cable or conduit laying or for fotndations and reinstaterent

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

- of these specifiontions. Reinstaternent shall be such that the surfacs is restared to at

|paat its original atandard,

2.2 Concrate Work

All nécassary founddﬁons and foutings of other concrete work shall be
carrisd out in .acnmdanca with Sacﬁuns' 6,1 {sub-Clauss 5.1.1.2) and 5.2 of thése
specifieations. Unless otherwise specified on the Dréwings ar in the Speclal Provisiong®,
aunorete shall be ofess B, Founcfatlcns shall be placad in ong operation except that the
top & neqtim;stars fray be placed attar the supsrimposed strueturs is In ;':osltinn. The
exposed portions. of foundstions shall be formed to prasent a neat and tidy dppearance -
and slopad to shed watar away from the structurs supported, Whera existing
vbatryctions prevent the construction of foundations as shown on the plans, then an

offactive alternative may be provided subject 1o tha prior epproval of the Enginear.

¥

* Ministry of Netional Davelopmen, Department of Highways, Spaciﬁcaiion fFor Highway
Canstruction, 1870, Bangkok, Thailand.
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3.3 Cnndults fittings and boxes

smarhs s

‘ Condults fitlings and boxes shall ba provided and lnstalled (n accordance

g = =y

with the brwisions of Section 6.1 of these Speoifications, except that chemically stable
tough plastic conduits, fittings and boxes, aucc;rding to samﬂes previously epproved by
the Engineer, will be pérmitted providing that they do not soften when expossd to high
amblent temperature, ' -

The ‘contractor may use a larger size of conduit then thet specified, et no

extre chargs, If he wishas, but In this 0286 the entire run stiall be of the sama sfze. No

o W meme 4 s T, [ T . m -
...m_g s o i S - . oy Paliet R
5 A e 0 v e T o s
o e e ey Y 2 T VTG TR R e r—
= gy e L L e e e = ™
ol S0 TR A T F e e T AT T R =h
At hria ey i SISl e LY, . o x
- - Pl i
. :
ol 2 o el ) Y -

i raducing couplings will be permitted.

f ? . - When metal conduits are used, cuts shall bs made square and true and &l

’i;f ]j' coupfings shalf be screwed up until the ends of the cahduits are brought tagether In order
E l" j; to prm'.rida a good sleatrical contast throughout. The threads on all ferrous metal condufte
r 2 j * shall b painted with rust preventing paint befars couplings sre made up. Whers the'

‘;\ % coating on farrous matal conduit has been damaged In handling, such damaged placas
?’ : shall he painted with rust prevanting psint before instaflation,

IR :
* 1 _ Al conduit ends shail be threadad and capped untll wiring Is started. When
.‘ ,5 | caps are resmoved, the 1hreadet5 ands shai! be prowdad with apprwed ponduit kushings.

(~,, ¢ g Condu:ts shall be lald to a dapth of not less than 60 centimeters below

z;}; ] paved fnotwa!ks and medians and not leas the 76 centimaters beiow the roadway

f'f‘ - ‘ aurface, The foostion of alt concluits et curh fines shall be marked by metns of a °Y" at

laast 10 qgmlr_'natars high incised in the face of the curb directly sbove tha gonduit,

‘g\ 1 Conduit términating [n 3 standards, oabinets or padestals shall axt.and at laast B
}3‘ f * gentimaters vertioally above the botton of the bax, Such conduit shall be stuped towards
:{ i the top of the box to Faciftate pulling. Conduit enteting the hattom of the box shall enter

o
R

i1 tha diractlon of the run.

e n e
BTN el T
Tl e I Ty
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3.4 Fgll boxes or Junction Boxes, . ‘
Pull boxes shall be Instafed as shown on the plans and In any case' &t not
more than 60 rﬁaters intervals, The coniractar‘may install edditional pull boxes without
| axtra charge if he wishes, Pu}l boxes shall be.of reinforoad corcrate not tass than 10
centimeters thick and ma'y be of approved pre-cast dasign, Relnforced concrate covers,
saoured hy two recessad brass holts shall be used an footwalks, the covara being
inscribed 'Strest L{'ghting' on the outside. Under the roadway, covers shall be of stesl or
east iron, Insoribed as pecified ahove, and leid in a suitable concrete facting to withstand
tracffic loads: Matal covers shall be effectively sarthed to on aérthing rod inside the box,
Topa of pull boxes shall be.effeativaly taval with the surrounding pévad arens, whather

footwalk or roadway, but In unpaved' areas, the tops of pull boxes shall ba buried 30

cantimeters batow ground level. Tha Bottom of pul hoxes shall be beddad in sand and

cemnent or ;:ri.lsheéi tock. Permanent makers shall be pmvlcfad and erectad

to' show the positon of afl pull boxes.

3.8 Tasting
-~ A funotional test shall be made on completion of the work in cydér to
damanstrate that every part of the eauipment and installation funotions as intended and

specifled. This test shell consist of not less ;haq five nights sentinuous and satisfastory

aperation, If ary defects or unsstisfactory operation are revealed, this conditfon shall, be

YR

" gorracted and the test continbued until the required five nights of satlsfactory oparation

heve been performed,

v,

o R TR

Prior to the functional tast, the contractor shalf carry out the following
tests 1o the entire satisfaction uf the Englrear.
1} Esch circult shall be tested for continuity”

2} Each sirouit shall bs tested for cathing
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. 3 A’'mogger’ tesl shalt be made hetwean each clrauit and serify, The

Insulation rosistance shall be shown fo be af least that spedlfied within the relevant
oodas. | ‘ |

AThe distribution horzontal ilumination valve of specified apacing I sach
code iters, in rate of fux maasured bstween twa luminair 8s every two maeters along
langitudinat end transverse road way lins, are sssantially mussurad to show max.,mean,

min. Hilumination and uniformity ratios,

' Uriformity ratlo . minimum ifumination .
average Hlumination

= ot lasg than 1:2.6

and - maximum illurmnation
minimum lllumination

= 10t mare than 8.1 .
8 Rainproof Test.

.. Thelantern under test shall be mounted i its nonmat orientation on &n
adjuata’;zl& support a8 shown in fig. 1, so that the fitting is near the center of the arc
desoribed by the osoliating tube. |

Aftar heing switchad on for one hour the lantern shall be subjsctad to 8
. gpray of water at a temperatute not excesding 700 £ and at a pressure of spproxiiriataly
B.7 Ibafin2 (0.4 kgs/em?) the tube being oscillated so as to desorlba an angle of B0
dagreas from the vertlcet and In both directions from it. This trestmant shall be continued

for 20 minuiss, the fitting being switehed off after 10 minutes,




1%

-

At the end of this test, thare shall be to damaga to the femp or endlosure

and ro visibla evidence of water having ascumatatad it the fitting.

0.4 mm. diz holed ’ @
Sy

Apparoiug
undar tsnl

AL Tk i

Figh Apparatus for rainpfoof-1est

P e T F ) -

On the completion of testing, the contractor shall supply to the engineer

thras c':bpias of ‘as bullt' plens Bnd cirouit disgrams, which shall clearly indicated any

DL S O S

mt;diﬁmtlcms which have heer made to the origingl design.

; 4. Measurement
3 4.1 Unfees a Bl of guantities.is provided this tarm will not he measured and payment

‘ghall be mads one lumpsum basic _
4.2 Whan a Bill b Quantitiss is providsd maeasurements shell made on the itema detajled
in the Bill of quantities complated, accapisd and measured in ptace, The unit of

reasurament for each ltem shall be the unit of measuremant shown in the Bill of

Guantitios,
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8. Payment _
b1 The lufnp sum payment for the street lighting instaliation shall be ull compenaatioh

for furnishing aff materials, labour, equipment, tools, suparvision, testing and incidentals
neaesary to complate the work, inaluding any necessary backflll, foundations, restoration
of faotwalk, roadway, ourbing and eppurtenances damaged or deatroyad during
canstruction, The payment shall alsa covar the cost of dasign whera this Is ealled for.

The lump sum payriant shall be desrmed to mr‘lude full compansation far
all additional materials and werk not shown on the Drawings or specified which are

nasessdry to complete the Installation,

' 5.2 The wark measured as provided in 4.2 shell be peld at the contraet unit prica for esch

itam, such price and payment conatituting full compansation for ali matarigls, labour,
qutpmant, tools and Intidentals neadad to complete the work, Al materials and work
necassary for satisfactary uompiatmn of the installation which are not specifically

mentioned In the Bill of quentities shall be deemed to be includad in the items shawn,

6. Information to ba suppitad by ms
8.1 catalogs of eletrical componants; lantems, baltast, ete.
8.2 Flans and clreult dlagrams, ground rod vonnection diagram,
B.3 Photornatric dsta

8,3.1 Utilsation Curve

8,32 isocandala diagram

6.3.3 Horlzantal Isofootcandie diagram

B.3.4 Polar light distribution curve

&4 Datalsl of oolumns., Brackets, Base Plates, concrate foundations.
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Hionad above should comply with British
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1860, The desigion shall he made by the Deparirment.

Standard 1840
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