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GENERAL SPECIFICATION FOR STREET LIGHTING

1. General

1.1 Description
This work shall consist of the supply of all lanterns complste, brackets,

* calumns and other supporting devices, bases, cables, swfichgear and all necessary

ancillary equipment togsther with the transportation, storage, assembly, erection |
connection and testing of the same in order to supply a complete street lighting systen:

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

‘Special Provisions if any. Design of the system shall be included.

1.2 Respnnsrbﬂlty for-Design and Materials : , B
Tha Centractor shall ba :.olely respensible for me adequate design and 1f

co-ordinated functioning of all goods and censtruction furnished under this contract. Alt
the component parts shall be designed so as to snsure their proper co-ordinated

functioning. and operation. All equipment shall be of the maker's standard models ent

- shafl include all recent improvements in design and materisls, All materials used in

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

best modern practice.

ol

The equipment offared and the wark done shall be suitable for continued
trouble-free oparation under adverse climatic conditions of heavy. rain, hjgp:_hgmidity anet
intense sunlight. .The:‘ équipment must he able to withstand over long, geridds ambient i
temperatures varying from a normal of 4° C to a maximum of 50°.C

Al rnatenals used in, tne manui acture and constructlon shali be free from:

defects and shall be made having proper regard for safety and in strict accordance witi”

all the relsvant requirements and regulations of the Electricity Supply Authority.

~
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1.3 Compliance with Manufacture's Specifications
The Contractor shall ensure that the aqu:pmam and parts used will ba
ent;rmy suitable for the -work to ba perfermed and that they will be manufactured to
proper clearances and fit. He shall further ensure that the loading of equipmant will under
aillnormaf circumstancas not exceed tha maximum laid down ar agreed in writing by the

manufacturer.,

The Contractor shall be responsible for the inspection of al aquipmant and
parts befora their incorporation in the works to ensure that they comply with the

conditions of the contract and that they are not defective In any way as regards matetials

or workmanship should any such non-compllance or dafacts be found during the
inspection, the Contractor shall corract, or causs to be corrected such non-compliance and

defects, all at the Contractar's expense-and to the satisfaction of the Enginser

1.4 Maintenance Period

All repairs and replacements required during the Maintenarice Period shall

be carried out with despatch and an adequate supply of spares shall be availabled for this

purpose. (See also clause 10)

1.5 Electricity Supply

The Contractor shall carry out negotiations with the Electricity Supgly
Authbrity concerned on behalf of the Departrent of Highways for permanent elsctrioity
supply to the installation, and any costs asscciated with'obtaining this supply shall be
included in the contract rates. The Contractor must ensure that the equipment supplied
will funetion carractly at the supply voltage, end must allow for normal variations and

_ surges.
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1.8 Definitions
Unless specifically defined herein, definitions shall be as given in British Standzard

897 : 1967 ”Giossér-,r of Highway Engineering Terms" and in British Standard

Coda of Practice CP 1004 "Street Lighting.“, both as amended at the tima of Tender.
a} Lantern. A hausing for one or more lemps comprising the body and

any refractor, reflector, diffuser or enclosure essociated with the tamp

: . of lamps.

b} Quireach, The distance measured horizontally betwesn the centre of 2
lantern mounted on a i_:racket and the centre of the column or wall
face.

¢} Qverhang. The distance measured horizontally betwaen the centre of 2

lantern and the adjacent edgs of the pavement.

a) Mgmmag_ﬂaigm'?‘he vertical distance betwean the centre of the '
lantern and the surface of the pavement, |

e} Spaging. The distance, measured paralls! to the centre line of the road,
between successive lantems. In a staggered arrangement, this
distance is measurad parallel to the centre line from the centre of a
lantern on one sida of the road to the centre of the next fantern on
the opposite side.

f) BB.ELI:L That'porzion of the light output of the lantern contained by the
solid angle subtended at the effective light centre of the lantern
containing the maximum intensity but no intensity less than 90 % of
the maximum  intensity. '

a) Luminous Fiux. The light given by a light source of lantern or received

by a surface, irrespectiva of the direction in which it is distributed.

The unit of tuminous Flux is the Lumen (LM},
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h} Lower Hemispherical Flux_or Downward Flux, The luminous Flux

emitted by a lantem in all dirsctions below the horizental.

i} Peak Intensity Hatio, Tha fatio of the maxirum Intensity to the mean

hemispherical intensity of the light emitted below the horizontal.
|} Mean Hemispharical Intensity. The downward fiux divided by 6.28.
{This is the avsrage intensity in the lower hemiSpheraJ:
k) Intensity Ratio. The ratio of the actual intensity in any direction of a
lantern to the mean hemisphericsl mtens:ty

‘1) Luminous Intanslty, The light giving power, of a lantarn in any partrcular
direction. The unit of luminous intensity is the Candsla {ed), Baam

Canter, lsocandsla Curve, |socandels d:agram Polar Curve.
mj ﬁa&m&m&t. A diraction midway be!ween the dirsctions for which
the intensily is 90 percent of the maximum in a vertical plane through

the maximum and on a conical surface throught the maximum.

1) Isocandala curve, A curve traced on an imaginary sphere with the

source at its center and joining all the points corresponding to those

diractions in which the luminous intensity is the same, or a plane

projection of this curvs.

o) Isocandsla diagram, An array of isocandsla curves,
p) Balar Curva, Curve of light distribution using polar co-ordinstes,

*
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P 2. Materials and Equipment -
} 2.1 Lanterns
;; The supplier must submit the guaranteed letter of these. Boby of luminaire
E shall be_npn-conoéiva light ‘alloy metal, colour if applied shall be stove enamelled finish in
gra'f' or eluminum shade.

Reflector, if ussd, shall be mirror type and made of ancdized aluminum

sheat, Gasket shall ba applied on every part whers insect is expacted to enter into lsmp

Lo

Tl e Flrne v AL A gy

compartment including that at slipfitter collar. The gasket ussd shall be non-aging and

heat-rasistant type, tranaverse and longitude cross-section drawing of the lurninair scaled

1.1 shall be furnished with the guctation.

Refractor [enclosing bowl} if mada of the transparent acrylic will not
producs lass output due.to colour changing withiﬁ firat & yoarg of service.

8} Lanterns shelf be of the eut-off c;' the sami-cut-off type as Shswn vy
the Drawings or as spacified in the Special Provisions. Non-cut-off
lenterns shafl not be used.

b} Unless atherwise specified, the meunting height shall be not less than
7.5 metars {or 25'0 nor more than 12 meters {or 40°07).

c) Where there is no speed {imit on the road or where there is a speed
fimit of more than 60 kilometers per hour the minimum cleargnce
between columns and the edgs of the pavement shall normally be
1.6 meters but where this is not reasonably attainable, such a3

bridge .locations and other restricted ereas the minimum clearance

S TR gt R

may with the previcus permiésion of the enginser be reduced 10 1.0

e

- meter,
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| Whers there is a spaed limit of Isss than 80 kilometers per hour the
minimum desrance between columns and the edga of the pavement should be 1.5
metars but this may be reduced to
0.50 meter for crossfalls of not mere than 1 in 40 towards the curb
0.60 meter for crossfalls of betwesn 1in 40 and 1 in 24 towards the
ourb
0.75 meter for crossfalls of more than 1 in 24 towards te curb with the
previous permission of the Enginesr
d} Each lantsrn should norrﬁally direct two beamns along the langth of
the road. Tha polar curves of the lenterns in both horizontat and
vertical plenes sﬁc’ulq be smooth and free from any abrupt
variations sa that the fuminous intensity diminishes smeothly and
progressively from its maximum. For ceriifally mounted lanterns the
beams should be spproximately axial; for lantarms mounted ét the
sides of the roadway, the maximumn toe<in of the beam will be 169
Adequate but not excessive light should ba dirscted towards the curbs
and outer edge of the road. Where area iffumination Is requirad using
high mast lighting, these pmviaioﬁs shell not necessarily apply.
8} For out-off lanterns, thé'b-eam should be in & dirgation sbout 85° from
the downward vertical. The peak intensity ratio shall be hetween 2.0
+and 4.0; the intensity ratio in tha zone 0 to 309 below a herizontal
pians through the tantern shalf t;a bstween 0.3 and 2.0. An irtensity
ratio of 1.2 shall fie between elevatins of 728 and 78%rom the
downward vartical in the vertical plans pardlel t¢ the axis of the
roadway end ths f}ﬁﬁzentai'éntensib; ratio In the éame ptane shall be

" not greater than 0.15.
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f) tn the case of sami-out-off fanterns, the beam should fis in & direction
abgut 759 from the downward vertical. The psaE intensity ratio shall
be betwesn 1.8 and 4.0. The intensity ratic in the 0° to 30¢ 2z0ne
below a horlzon{al plang Lhrough the lantern shall be between 0.3 and

- 1.7 An zntena:ty ratio of 1.2 shall lie hetwean alevations of ?80 and
84° from ths :_iownv\iard vertical in the vertical plane paralled to the
axis of the roédway and the herizontal intensity ratio in the same
plana shall be not greater than 0.6 sxcept that i the case of sadium
lamps, the intensity ratio of 1.2 shall lie similesly hetween 800 and
869 and the horizontal intensity ratio in the same plane shall not
excesd 0.7, .

g} The siting of lanterns shall bs in &ccordancé with the following taﬁfe
which gives mmimum required ifurmination. Particular care shall ba
taken with ths siting of lanterns on bends and summsi vertical curves,
At juncticns and roundabouts, fantem spacing shall be designed so as
to give at least the minimum Ilumination required by the following
tables and also lantsrns shall be spaced and sited, where possible,
so &3 to delineata tha course of the roadway plainly to road user
approaching from any normel direction without any pessibla mislanding
fmpmssions | |
The leve! of iluminetion prowded 28 road junctions and roundabouts
shall be at least as h|gh as that on any af the approach roads and in
the case of roundabouts, a minimum Jeve! of ffumination at any curb

line of 10 fumens par square meter shall be provided,



Required minimum Average Harizontal lilimination

in lumens per Square Mater (Lumens per Square Foot}

Central-Urban Sub-Urban Rural
Areas Areas Areas
5' High Grade Motorways 215 (2.0 150 (14 1076 (1.0)
il ) :
31 :1 At Junetions 2156 {2.0) 216 (2.0) 160 . (14
' | Main Routes 215 (20 130 . (2 97 (09
j f Secondary Routes 13.0 {1.2) 97 (0.9 656 {0.6)
A | Local Roads 97 {08 65 (0.6 21 02
: j (Residentiat
! 8 ! ’ aregs only}

The Contractor shall certify that the design of the instalistion has been

b e by

done in accordance with "American Standard Practice for Roadway lighting,” (D 12.1 -

1963} pubished by the fliuminating Enginsaring Sociely, 346, East 47th Street, New York,

P R O VPV

or in aocordance with British Standard Code of practice CP 1004 of 1963 "Street fighting®
Published by the British Standards [nstitution 2, Park Lane, London, W1, except in so far

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

B LR PR

2.2 Wiring and Switching

' ]'he Wiring and switching supplied for contral of lanterns (each device
i controlling & group of {antem) shall be of a type approved by and agreed with the

Electricity Supply Autherity. Unless ctherwise spacified, photoelectric relay switching shall

be us§d.



2.3 Columns and Brackets
al Columns shal} be of steel construction and shall consist of tapered

round hollow shafts with anchor bases. Each column shall be provided with a suitable
cable slot and a waeatherproof servics doar fitted with a tamperproof lock. All Idcks shall
be of the same pattern, and six keys shall be provided for them.

bj A non-hygroscopic mounting bosrd camposed of electrically insulating
matsrial shall ba fitted in an easily accessible pasition inside the column, and shall be of
suitable sizs to take all necessary eiectrical equipment. Adjacent to this mounting bosrd,
thers shall be provided on the fnzlside of ths column tivo stainless steel studs, not less
than 4 centimatars long nor less than 8 millimeters diameter and complgte with stainless
steel Jock nuts and washers, for use es earthing connectians.

v, Bréckats to provide the required outreach shaft be of sufficiently strong

consiruction to support the Jantern under alt normal conditions without sigrificant .
. movement, and shall be provided with suitable fittings to take the fanterns. When in
positi@, brackets shall be inclinad upwards at an angle of approximataly 159 to the
.- horizontal, and shall be fixed to their supports by suitable welding, fastenings or wall
platss, |

d} Columns and brackets shalt be structurel steel having the following
mechanical properties

- Thickness of sheet steel {min) 4 -

- Ultimste Tenslle Strength (min} 41 kg/mm?

- Yleld Point {min) 25 kg/mm?

- Elongation l(min) ' ) %

@) Straightness. That part of the column.abave the ground shall not deviata

from straightness by more than an amount caloulated at a rate of 2.1 mm. par metar of

© column length:



2.4 High Mast Lighting
Mounting heights from 20 meters and more shail be High Mast.

a) Columns carrying high mast lighting shall be designed to permit the

- whola of the lantern carriage to be sasily, safely and quickly lowered to ground level for

miaintenance works, The columns shall be designed in accordance with British Standard

_'448 or other internatianally accepted standard for desigh of structural stealwork in

buildings, except that the temparary horizontal deflecticn of the top of the column may to
up to 7.5 % of the height above ground. In calculating the bending moment at ground

level due to wind lfoad, it shall be assurner that the wind speed zt a point ten meters

- above ground level is B0 kilometsrs per hour, and the design of the column shall be such

that wind excited oscillations are damped as much as possible. Adsquate allcwance shall

b rﬁada for the stresses produced by such osclilations. Details shall be given of the

vertical and horizontal load and the Bena‘ing moment at the faundations.

b} The basa plate shall be free from laminations and all dimensions of the

base plate shall be provided, including details of the holding down bolts. A cable sntry

" hole of not less then 30 centimeters dizmeter shall be provided centrally in sach base
~ Plate, and the bottom of the mast shall pass through the base plate and be welded on

- both sides. An altemative construation of equal strength may be accepted by the

Enginser, but a butt weld on the base plate will not be accaptad.
Each holding down bolt shall be tensioned te the design value, and within

the maintenance period, the bolts shall be checksd and retightened as necessary, after

- which the nuts shall be repainted.

o} The columins shall be delivered to tha site in the minimum practicable
number of lengths. Any joints necessary. shall be positioned as near the top of the

csoturnns as possible.
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d) The latttern carriage shall support the designed number of lanterns
yithout significant sw;vay or movement, and shall he capable of supporting these lantarns
d a cradle with two men for maintenance work. The lantern cafriage shall be protectad
=0 prevent demage to the painted surface of the columns, rotation of the carriaga during
sising and lowering shall be prevented and correct location when rzised shall be ensured
y some positive means, it shall be possitie to remove the lantern carriage without
;_owa__géng the colurmn.
o) The lantern carriaga shali be raised and lowered by a self susteining
winch capable ot being opereted eithsr by hand ar by & portable electrically aperated tocl,
It shall be possible to lock the winch in any position.by a sfmpla, robust and easily

- operated mechanism. The worm gear. shall have a ratio of at least 2001,

. f} The winch shall have removable handles, and it shall be mounted within
the hase sompartment st a convenient working height, The opening in the column shall
1 be of sufficient size to alfow proper aperation and maintenance of the winch mechanism,
1 A weatherproot label shall be fixed in an abvious positen wihtin the calumn base, Ghing

- a full list of a!i.!uhricating points on the winch and other machanism, and datail of

recortifriened lubricants. Winches fixed inside the column shall be provided with &

substaﬁtial cover to fully protect them falling dirt and dust,
g! A sufficient number of tums of the hoisting cable shall be left on the

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

drurn dags not taks the full load of ths carriage at any time,
h) the last 30 centimeters of travel to the fully raised position of the

4 carriage shall be by hand operation, and for this purpose either a fimit switch shall be
: provided to cut off the power supply fo the portable electric tool at the appropriate time,

or alse some form cf indication shall be provided to indicate when the carriags is 30

cantimeters from the fully raised position,
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it The winch cable shall be of stranded stainless steel ‘wires and shall have

‘sufficient capacity to carry safely the fantern- cattiage complete with lanterns and a cradle

with two men attached therato. Great care shall be taken during installation to ensure

‘that the hoisting cables do not twist or kink, and any sat twist or kink shall be sufficient

:rasson for the rejection of that cable.
i} Al} parts of the raising and lowering mechanism which ars inacoessible

gfter erection of ihs columns shatl be sdequately protectaed against moisture, dirt and
“corrosion, Where necessary, pulleys shall be fitted with shietds to ﬁrevent the winch
?cabia becoming displaced. Pulleys for slectricel cables shall be of sufficient dimamster
;zhat the cable will not be bent to a smaller radius than that permitted by local regulations
‘or those of the British Institution, of Electrical Engineers, 14th Edition. Where necessary

for continued trouble free opsration, metal parts shall ba of stainless stesl or ather

-E'mmwm non-corrodible material.
k) When power tool operation is used, a suitable power outlet shall he

‘providad and the oparator shall be adequataly safeguarded against any electricel shocks.
;éThs p;dwer tool sEaﬁ preferably be designed towork on a reduced voitagas end in this
‘case, a suitable epproved type of transformar shall be provided, The power tool shall be -
designed-so that continuous operation will causs no harmful effects on either the winch
:or tha tocl, and in the evant of pawer faifure the winch shall be ssif locking. Corwersion
:ram power ta hand operation and vice versa shall be quick and easy and shall not require

'. spacia! tools. Full informatlon on the type of powsr tool proposad shall be given with the

{ender,
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2.5 Protection Agasinst Corrosion
Unless otherwise spceified, columns, bracket arms, and brackets shall be

protacted against corrosion either by painting o galvanizing as follows :

2.6.1 Painting.
a} Cofumns and masts shall be treated internally with hot asphalt under

high pressure so as to give &' complete and unbroken esphaltic covering or other approved
enti-cofrosion treatment shall be applied to give at least equally good protection. Bases

shall be similarly treated up to a level of 25 centimetars above ground leval.

b) Before delivery to the sits, columns, masts, steel brackets, and external
fitting shall have all external welds ground down and ail external surfaces cleaned by shot
biasting or other ap;:rovad method to & whitsrmetal finish 'fras of all sigps of rust.
Immediately following this treatrnent the iterns shall be painted with two coats of tropical
red lead undercoat followed by two costs of aluminium paint or they shall be treated in a
similar énd hot less effective manner acceptable to the Engineer to present subseqguent
corresion, After areét‘ron, ali imparfections and damage. shall be mads good to the

Enginear's satisfaction and the items shall be given a final coat of all aluminium paint.

2.6.2 Galvanizing -

a) Before delivery to the site, columns, masts, steel bracksts, and extema)
fittings shall have slf external welds ground down. Poles and other ferous materials shall
ba galvanized both inside and cutside by hot dipped in accordance with ASTM A 82578,

Weight of zine coating shall not be less than 550 gram pér éduare mater.
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b} Base _df columns, both inside and outside shall be coated with bituminous paint

up 1o 8 Jevel of 2B centimeters above the base plate.

3. Construction Methodé
3.1 Excavation and Heinstatement
Excavation for cable or conduit |aying or for foundations and reinstaterment

shall be carried out in accordance with the provisions of Ssctian 2.5 {Sub-Clause 2.6,3.2)
- of these specifications. Reinstatement shall be such that the surface is restared to at

legst its criginal standard,

3.2 Concrate Work

Al nécassary founda'ﬁons and footings or other concrete work shall be
carried out in 'acccrdanca with Sactionsla,’t {sub-Ctause 5.1.1.2) and 5.2 of thése
specifications. Unless otherwise specified on the Drawings or in the Special Provisions®,
cancrete shall be class B, Foundations shall be placed in one operation except that the
top & ceqtiméte-rs may be placed after the supsrimposed structurs is [n bositien. The
exposed portions of foundations shall be formed to present a neat and tidy dppearanca -
and sloped to shed water away from the structure supported, Where existing
dbstructions prevent the construction of foundations as shown on the plans, then an

effactive alternative may be provided subject to the prior approval of the Engineer.

]

* Ministry of Nationsl Development, Department of Highways, Spsciﬁcaiion For Highway

Construction, 1970, Bangkok, Thailand,
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3.3 Conduits, fittings and boxes _
Conduits, fittings and boxes shall ba provided and instalied in accordance

with tha provisions of Section 5.11 of these Speoifications, except that chemically stable
tough plastic conduits, fittings and boxes, according to samples previously epproved by

the Engineer, will be permitted providing that they do niot soften whan expossd to high

ambient temperaturs,
The ‘contractor may use a lerger size of conduit then that specified, et no

oxtra chargs, If he wishes, but in this cass the entire run shall be of the sama size. No

reducing couplings will be permitted.
When metal conduits are used, cuts shall be made aquare and true and &ll

2 5 s o S L

couplings shell be screwed up until the snds of the conduits are brought togsther in order
to provide & good electrical contact throughout. The threads on all ferrous metal conduite

" shall be §ainted with rust preventing paint before couplings are made up. Where the

T
12
WAy U a1l

§ coating on ferreus metal conduit has been damaged in handling, such damaged places

shall be painted with rust prevanting paint befare instaflation.
All conduit ends shail ba threaded and capped until wiring is started. thﬁ

caps are removed, the threaded ends shall be provided with approved oonduit bushings.
€ Conduits shall be laid to a depth of not less than 50 centimeters below

paved footwalks and medians and not tess the 76 centimaters below the roadway

B,
- Bt s i I acU R R SIS SR AN )

surface. The focation of alt conduits at curh fines shalt be marked by means of a *Y" at

2 Al

jeast 10 qga}timaters high incised ifi the face of the curb directly above the conduit,

Conduit terminsting in a standards, cabinets or pedestals shail ax?:and at lsast b

* centimeters vertically above the bottom of the box, Such condhuit shall be sloped tewards

the top of the box to facilitate pulling. Conduit entering the bottom of the box shall enter

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

Pull boxes shall be installed as shown on the plans and In any case' &t not
more than 60 fneters intorvals, The confractor'may instail additional puli boxes without
extra charge if he wighes. Pull boxes shall be. of reinforcad concrate not less than 10
centimetsers thick and may ba of approvad pre-cast design. Reinforced concreta covers,
acoured by two recessed brass bolts shall be used on footwalks, ths covers being
inscribed ‘Street Lighting' on the outside. Under the roadway, covers shall be of stesl or
cast iron, inscribed as specified above, and laid in a suitable cancrete footing to withstand
tracffic loads: Matal covers shall be effectively earthed ta an eérthing red inside the box,
Tons of pull boxes ghall be. effectively level with the swrrounding péved areas, whether
footwelk or roadway, but In unpa\feé areas, the tops of pull boxes shall bs buried 30

centimsters below ground leval. The bottom of pull boxes shalt be bedded in sand and

cement or Erﬁshs& rock. Permanent makers shall be pmvi&ed and eracted

to show the position of sl pull boxss.

3.5 Testing
A functional test shall be made an completion of the work in order to

dsmonstrate that every part of the equipment and installation functions as intended and
speclfied. This test shall consist of not less ,thar; five nights continuous and satisfactory
aperation, If any defects or unsatisfactory operation are revealed, this condition shall be

" gorrected and the test continbued until the required five nights of satisfactory operation

have bean performed,

Prior to the functional test, the contractor shalf carry out the fallowing

tasts 1o the entire satisfaction of the Englneer.

1) Each circuit shail be tested for continuity’

2} Each circuit shall be tested for cathing
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3 A 'megger’ test shall be mads between each circuit and earth. The

-
-

Insulation resistance shall ba shown to be at least that spacified within the relevant
codes. | - o |

MThe distribution horizontal illumination valve of specified spacing in each
code itern, in rate of fux maasured batwean twa luminair 8s svery two matsrs along
longitudinal and transverse road way lins, are essentlally measured to show max.,mean,

min. flumination end uniformity ratios.

mintmum ifumination

Uniformity ratfo =
average ilumination

= not less than 1:2.6

maximum illurmination
minimum llurnination

It

not mare than 8:1 .
8) Rainpreof Test,
. The lantern under test shall be mounted in its normal orientation on &n
adjustable support 28 shown in fig. 1, so that the fitting is near the center of the arc

describad by the osciflating tubs.

. . After heing switched on for one hour the lantern shall be subjected to &

. spray of water at a temperature not exceeding 20° C and at a pressure of approximistaly
B.7 lbsfin? (0.4 kgs/erm?) the tube being oscillated so as to describe an angfe of 80
dagreas from the vertics! and in both directions from it. This treatment shall be continued

for 20 ninutes, the fitting being switched off after 10 minutes,
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At the end of this test, there shall be to damags to the lamp or enclosure

gnd no visible evidence of water having accumutated it the fitting.

o %o

D

.4 mm. die bales

| undar tamt

T L T L

) Fig"t Apparatus for rainproof-test

On the completion of testing, the .contractar shall supply to the enginesr

: thrae t:bpies of ‘as built' plans and circuit diagrams, which shall clsarly indicated any

mpdiﬁcaticns which have been made to the criginal design.

4. Measurement
4,1 Unless a Blll of quantities. is provided this item.will not be measured and payment

‘shall be mads one lumpsum basic

4.2 Whan a Bill ¥ Quantities is provided measurements shall made on the items detailed
in the Bill of quantities compisted, eccepted and measured in placs, The unit of

measusament for each item shafl be the unit of measuremant shown in the Bilf of

Quantities.
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5. Payment _
3 5.1 The iufnp sum payment for the street lighting instaliation shall be full compensation

for furnishing el materials, labour, equipment, tools, supervision, testing and incidentals
necssary to complate the work, including any necessary bsckfill, foundations, restoration
i of footwalk, roadway, curbing snd appustenances damaged or destroyad during

canstruction. The payment shall alse cover the cost of dasign where this s called for,

The lump sum payment shall be desmed to include full compansation for

all sdditional materials and work not shown on the Drawings or specified which are

ol T R
Salels

nesessary to complste ths installation.

" 5.2 The work measured as provided in 4.2 shall be paid at the contract unit prica for each
item, such price and payment constituting fuil compensation for ali materials, labour,
equipment, tools and incidentals needed to complete the work, All matarials and work

necassary for satisfactory camplstion of the installation whichk are not specifically

mentioned in the Bill of quantities shall be deemed to be included in the itsms shown.

conuraciors

6. Information to ba supplied by

6.1 catalogs of electrical components; lantarns, ballast, etc.
8.2 Plans and circuit diagrams, ground rod connection diagram.

8.3 Photomatric data

8.3.1 Utilisstion Curve

8,3.2 |socandeta diagram

LT L WPy Ny S L

6.3.3 Harizantal isofootcandie diagram
8.3.4 Polar light distribution curve

6.4 Detalsl of columns., Bracksts, Basa FPlates, concrete foundations.

e RS S e e D'y ¥

P B o

X T e e

PO AN




20

ils of stesl columms not mentionad above should comply with British

7. Other deta
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