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N IStandard

1 BS 6349 Maritime Structures

5 CUR/CIRIA Recommendations of Construction Industry Research and Information
Association CIRIA C683, "The Rock Manual", 2007

3 CUR/CIRIA Recommendations of Construction Industry Research and Information
Association CIRIA C683, " The Rock Manual", 1991

4 ISRM International Society for Rock Mechanics. Suggested Methods for Determining Point
Load Strength, 1985

5 ASTM C 131-81 Test for Resistance to Abrasion of Small size Coarse Aggregate by
Use of Los An les Machine

6 BS 812-1 11 Testing aggregates. Methods for determination of ten per cent fines value

7 BS 812-1 12 Testin a re ates. Method for determination of a re ate im act value

8 BS 812-1 17 Testin a re ates. Method for determination of soundness

9 ASTM D2938 Unconfined com ression stren th

10 BS 1367.2 Resistance to weatherin

11 | ASTM C40 Standard test method for organic impurities in fine aggregates for concrete

12 ASTM C87 Standard test method for effect of organic impurities in fine aggregate on stren
th of mortar

13 ASTM (88 Standard test method for soundness of aggregates by use of sodium
sulfate or ma nesium sulfate

14 ASTM C 131 Standard test method for resistance to degradation of small-size
coarse a re ate b abrasion and im act in the Los An eles machine

15 | ASTM C 142 Standard test method for cla lum s and friable articles in a re ates

16 | ASTM CI 50 Standard s ecification for Portland cement

17 ASTM (227 Standard test method for potential alkali reactivity of cement- aggregate
combinations mortar-bar method

18 ASTM C289 Standard Test method for potential alkali-silica reactivity of aggregates

chemical method

19 | ASTM C494 Standard s ecification for chemical admixtures for concrete

20 ASTM C535 Standard test method for resistance to degradation of large-size coarse
are ate b abrasion and im act in the Los Angeles machine

21 BS 410: 1986 S ecification for test sieves

22 BS 812 Part 2. 1995 Testing aggregates. Methods of determination of density

23 BS 812 Part 103: 1985 Testing aggregates. Methods for determination of particle size

distribution




BS 812 Part 103.1: 1985 Testing aggregates. Method for determination of particle size

24 distribution. Sieve tests

25 BS 812 Part 105.1: 1989 Testing aggregates. Methods for determination of particle sha e.
Flakiness index

26

BS 812 Part 105.2: 1990 Testin a re ates. Methods for determination of article

ST.2431-TO-0O0I -A » e ot Cobat oy

sha e. Elon ation index of coarse addreuats

BS 812 Part 109: 1990 Testing aggregates. Methods for determination of moisture content

27

)8 BS 812 Part 11 1: 1990 Testing aggregates. Methods for determination of ten per cent fines
value TFV

29 BS 812 Part 118: 1988 Testing aggregates. Methods for determination of sulphate content

30 BS 812 Part 119: 1985 Testing aggregates. Method for determination of acid-
soluble material in fine aggregate

31 BS 812 Part 120: 1989 Testing aggregates. Method for testing and classifying drying
shrinka e of a re ates in concrete

31 BS 882: 1992 S ecification for a re ates from natural sources for concrete

32 BS 1377-3: 1990 Methods of test for soils for civil engineering purposes. Chemical and
electro-chemical tests

33 BS 1881 Part 101: 1983 Testin concrete. Method of sam lin fresh concrete on site
BS 1881 Part 108: 1983 Testing concrete. Method for making test cubes from fresh
concrete

35 |BS 1881 Part110:1990 Method for determination of aggregate crushing value (ACV)

36 BS 3148: 1980 Methods of test for water for making concrete (including notes on the
suitabilit of the water

37 BS 4027: 1996 S ecification for sul hate-resistin Portland cement

38 | BS4449: 1997 S ecification for carbon steel bars for the reinforcement of concrete

39 BS 4466: 1989 Specification for scheduling, dimensioning, bending & cutting of steel
reinforcement for concrete

40 BS 4482: 1985 Specification for cold reduced steel wire for  the reinforcement of
concrete

41 BS 4483: 1998 Steel fabric for the reinforcement of concrete

42 BS 4550 Part 3: 1978 Methods of testin cement

43 BS 5075 -1:1982 Concrete admixtures. Specification for accelerating admixtures.
retardin admixtures and water reducin admixtures

44 BS 5400 Steel, concrete and com osite brid es

45 BS 6699: 1992 Specification for ground granulated blastfurnace slag for use with
Portland cement

46 BS 6744: 2001 Stainless steel bars for the reinforcement of and use in concrete. Re
uirements and test methods

47 BS 8007: 1987 Code of practice for design of concrete structures for retaining a ueous li
uids

48 BS 81 1 0-1: 1997 Structural use of concrete. Code of practice for design and

construction




BS 8500-1: 2006 Concrete. Complementary British Standard to BS EN 206-1. Method of s

49 eci in and uidance for the s ecifier

50 BS 8666 : 2000 Specification for scheduling, dimensioning, bending and cutting of steel
reinforcement for concrete

51 BS EN 196 Part 6: 1992 Methods of testin cement. Determination of fineness

52 BS EN 196 Part 21: 1992 Methods of testing cement. Determination of the chloride, carbon
dioxide and alkali content of cement

53 BS EN 197-1: 2000 Cement. Composition, specifications and conformity criteria for low heat
common cements

54 BS EN 450-1: 2005 Fly ash for concrete. Definition, specifications and conformity
criteria

55 BS EN 933-1: 1997 Tests for geometrical properties of aggregates. Determination of article

size distribution. Sievin method
56 BS EN 934-2: 2001 Admixtures for concrete, mortar and grout. Concrete admixtures.

Definitions, re uirements, conformit , markin and labellin

ST-2431-TD-00I -A

BS EN 1008: 2002 Mixing water for concrete. Specification for sampling, testing and

57 |assessing the suitability of water, including water recovered from processes in the concrete
industr, as mixin water for concrete
53 BS EN 1367-2: 1998 Tests for thermal and weathering properties of aggregates. Ma nesium
sul hate test
59  |BSEN 1744-1:1998 Tests for chemical ro erties of a re ates. Chemical anal sis
60 BS EN 12620: 2002 A re ates for concrete
61 BS ISO 14654: 1999 Epoxy-coated steel for the reinforcement of concrete
62 NF EN 196-1: Methods of testin cement - Part 1: Determination of stren th
63 |NF EN 196-2: Methods of testin cement - Part 2: chemical anal sis of cement
64 NF EN 196-3: Methods of testing cement - Part 3: determination of setting times and
soundness
65 NF EN 196-7: Methods of testing cement — Part 4: methods of taking and preparing sam
les of cement
66 NF EN 196-21: Methods of testing cement. Determination of the chloride, carbon dioxide
and alkali content of cement
67 NF EN 197-1: Cement - Part 1: composition, specifications and conformity criteria for
common cements
68 |NFEN 197-2: Cement - Part 2: conformit evaluation
69 |NFEN 206-1: Concrete - Part 1: s ecification, performance, production and conformit
70 NF EN 450: Fly ash for concrete - Part 1: definition, specifications and conformity criteria
71 NF EN 932-1: Tests for eneral ro erties of a re ates. Part 1 : methods for sam lin
72 NF EN 933-1: Tests for geometrical properties of aggregates. Part 1: determination of article
size distribution. Sievin method
73 NF EN 933-2: Tests for geometrical properties of aggregates. Part 2: determination of article
size distribution. Test sieves, nominal size of a ertures
74 NF EN 933-3: Tests for geometrical properties of aggregates. Part 3: determination of
article sha e. Flakiness index
75 NF EN 933-8: Tests for geometrical properties of aggregates. Part 8: assessment of fines.

Sand e uivalent test




NF EN 933-9: Tests for geometrical properties of aggregates - Part 9: assessment of

76
fines - Meth lene blue test

77 NF EN 934-2: Admixtures for concrete, mortar and grout - Part 2: concrete admixtures
Definitions, re uirements, conformit , markin and labellin
NF EN 1008. Mixing water for concrete - Specification for sampling, testing and assessing

78 | the suitability of water, including water recovered from processes in the concrete indust,
as mixin water for concrete

29 NF EN 1097-3: Tests for mechanical and physical properties of aggregates - Part 3
determination of loose bulk densit and voids

30 NF EN 1097-6: Tests for mechanical and physical properties of aggregates - Part 6
determination of article densit and water absor tion

31 NF EN 1354: Determination of compressive strength of lightweight aggregate concrete
with o en structure

32 NF EN 1367-1 : Tests for thermal and weathering properties of aggregates - Part 1
determination of resistance to freezin and thawin

83 | NF EN 1744-1: Tests for chemical ro erties of a re ates. Part 1 : chemical anal sis

84 | NF EN 12350-1: Testin fresh concrete - Part 1: sam lin

85 NF EN 12390-1: Testing hardened concrete - Part 1: shape, dimensions and other
re uirements for test s ecimens and moulds

86 NF EN 12390-2: Testing hardened concrete - Part 2: making and curing specimens
for stren th tests

87 NF EN 12390-5: Testing hardened concrete Part 5: flexural strength of test s ecimens

ST-2431 -TD-00I -A N T TSP TR P POV 1.




[ a8 | NF EN 12390-6. Testing hardened concrete - Part 6. tensile splitting strength of test|
specimens

89 | NF EN 12620: Agaregates for concrete

90 NF EN 12878: Pigments for the colouring of building materials based en cement and/or

lime - Specifications and methods of test

PR NF EN 14754-1 Curing compounds - test methods - part 1: determination of water

N retention efficiency of common curing compounds

__ 92 | NF P 15-317: Hydraulic binders - Sea-water resisting cements
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[ Quarry Run properties ]

Property Value
|Mass Density for Quarr Run >= 2500 Kg/m3
Compressive strength >= 30 Mpa
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P JS3 e subbase s basecourse ) sal < LAY & -
I set of 3 density tests for each 1500m3 placed and compacted, and | sampling
with tests for each 500m3 of produced material in stockpile.
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Granular subbase

C 3.4.1.]

Q_.A; (J..4 c-Ic G.A%-.4j) IS 3.4 1+31.5-.4 2 subbase ZAAI+..Q.]l c-1.*.-2

Subbase Classes

Subbase Classes C)

Subbase Classes

Class A subbase

AASHTO Sieve % assin b mass
63mm 100

50mm 90 - 100

4.75mm 70-35

75m 0- 10

Plasticit Index AASHTO T90 6 maximum

Loss by abrasion (AASHTO T96

CBR AASHTO T 193

50% maximum

40% minimum

Class B subbase

AASHTO Sieve assin b mass
50mm 100
37.5mm 70- 100
25mm 55-85
19mm 50-80
9.5mm 40-70
4.75mm 30-60
2.00mm 20-50

425 m 10- 30
75m 5- 15

Li uid limit 25 maximum

Plasticit Index AASHTO T90

6 maximum

Sand E uivalent AASHTO T 176

25 minimum




Loss b abrasion AASHTO T96

50% maximum

CBR AASHTO T 193

40% minimum

Class C subbase

AASHTO Sieve % assinb  mass)
50mm 100

25mm 50 -85

9.5mm 35-65

4.75mm 25-50

2.00mm 15-30

ST-243 1-TD-O0I -A




425 um 5-15

Liquid limit 25 maximum
Plasticity Index (AASHTO TS0) 6 maximum
Sand Equivalent (AASHTO T176) 25 minimum
Loss by abrasion (AASHTO T96 ) 50% maximum
CBR (AASHTO T193) 40% minimum

Al Ga 7TV e 815080 ol e Y O SV e ik e Al A o) -
0305 172 ake ye G0

subbase 4
Al

et e e lgiSlan 2 5 Y Sliskas e 381 5all 4 Y1 Lo Subbase (i ol -
zsw“,ua)\.“é_‘:J‘ﬂ‘tJﬁxMéu»&u\yw‘)s.\gl.q..aJ-.\u
Agall EE plaYee e 80 Al gubbase ASlew (548 s O sllaal)
ALl ASlen 5585 Gl caas Y ol Bl by 0805 (R gt ASLaw 3 Ciliakas
Al A AR oy o G 8 Ak S e A6 gl iy sl (e B

Soan ) s Jlat) sl ) 5058 Y 3Dl Subbase se g Jaladll ph i -
RPENER sde) J“,.Jl e'_) e 5-Ju...a.i})'| |2

g

o3 a3 Le 13 subbase < se & (moisture content) 4 sk )l 5 giaa b 2y -
iy sk e L saaadll (compacted density) Aeal il 43S e geasll
Adlad) 480K e 7Y v+ M Subbase ey al ledsiad el Clali c el
0558 .AASHTO T180 Method D el 35 (maximum dry density) s _swail
CBR Aaff b sy . 7 7 - + (optimum value) Bl daill &yyh )l 5 das
Akl s giaa AU e 01 32K 76 A 33aall

b U8 3 A0 e chugl b sladl adlad) e Lsg 0 subbase e a -
Jaadl G o) g Aaeks U Gaaad) AN ) Jem sl s sl sy 5
e Jpanadll malell s 385 el mhass e peasl] (plading) dadd dudess
(pedestrian  Jexiod ilell Lol Clans Jgeay 3l A Ghlid) 3 addie

rollers — mechanical rammers - ... )

Ua).“u!\.x'a

M\}&Jg)&c\ﬁ}W\.’bL._lﬁcdbi_)b\'jlmqlnhﬁ‘l =
o pAS g AN Silimall p ol gl i Mty Sl g asigal) (8 e 3a3all
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ST-2451-TD-00H -A aA oo gl sl pall g ey 0 s
E Copmald 55501 8y 34yl Jise e



J&&EMUS)}S@J\Q‘MUJU&\C‘HB)biJ_,SSJ‘&_l)"&JI;u._qJ\J.\ -

-

Zealudl) A

S Al 3 el ALY subbase 3l gal el A la® Y ol sy -
s olial Jgandl 835 ) I Gl 5 JlaY) usiga (e & glladll

Surface levels +10mm to -20mm
Layer thickness +20mm to -10mm

__,.]n.a)ll ot gaall Jad e éJl,ﬂb aYe S 33l subbase 4Slew asd e -
&M;@.@W‘MMH‘ Jpealll da gl liaisiall el il
SoLYI Gusige Cilagdad G Sagaa 3l ge Adlaly o Al2) Jae AN 3 5 5k

Aggregate basecourse
Aadia
Wilie &8 A gaeall gl pasdl Ga e AT o s 3« Basecourse 0sSL -
AlaTel Jug G iEaad Caga Al Slaall e 7 90 e JB Y Lo e Y Cuag
Cust e 58 Y A syl 035 Ga 7 Av Do S Y Cusy Gand) S gl
LSS aaSe dal g dn BV e Ll alaVess

Al Slioal sl basecourse coarse aggregate 4 aall o) sall S sy -

Properties of Coarse Aggregate for Basecourse

?:g‘i‘l;m or Magnesium soundness (AASHTO 12% or 18% maximum
Loss by Abrasion (AASHTO T96) 30% maximum
Flakiness Index (BS 812) 30% maximum
Friable Particles (AASHTO T112) 0.25% maximum

| C.B.R. 80% maximum

basecourse <l

N !,J'.:\Jl JS..’.'J\ J.‘:. basecourse Slas calis g .;.Li.a\‘,.. JJS'_': uu\ [GRE N

Bascourse Classes
Class A basecourse - coarse aggregate
AASHTO Sieve % passing (by mass)
63.5mm 100
_50mm 90 - 100
37.5mm 35-70
| 25mm 0-15
| 12.5mm 0-5
ST-2431-TD-001-A s il Tl gall g da g ) b

cpdaalls 5y e 3 A genty Jas i)

4\



Class A basecourse - fine a re ate

AASHTO Sieve % assin mass
9.5mm b
100 -
4.75mm 85- 100
150m 10-30
Plasticit Index AASHTO T90) 6 maximum
Sand E uivalent AASHTO T 176 50 minimum
Class A basecourse — combined
AASHTO Sieve % assin b mass
63.5mm 100
50mm 90- 100
37.5mm 60 - 90
25mm 42 = 77
19mm 35-70
12.5mm 25 -60
4.75mm 15—40
2mm 10-26
425m 5-15
75m 2 -9
Class B basecourse
AASHTO Sieve % passin b mass
37.5mm 100
25mm 60 - 100
19mm 55-85
4.75mm 35-60
2mm 25-50




425m

15-30

75 m

8-15

Li uid limit AASHTO T89

25% maximum

Plasticit Index AASHTO T90

6 maximum

Sand E uivalent AASHTO T 176

50 minimum

C.B.R.

80% minimum

Class C basecourse

AASHTO Sieve % passing (by mass)
25mm 100

19mm 60 - 100

4.75mm 55 -85

2mm 20— 45

75m 3-10

Li uid limit AASHTO T89

25% maximum

Plasticit Index AASHTO T90

6 maximum

Sand E uivalent AASHTO T 176

50 minimum

C.B.R.

80% minimum

ST-2431-TD-OO0I -A




basecourse i

A58 e dala dlass 8 cLells lua pasecourse 4 sSall asdl S (alia g it -

dgllaall Wl e ST Ay paall @i Sall ) Adlad) gkl 5088 ol e Y -
hghju!_M‘#'#hﬂmkﬁjl&a‘}aswiaﬁss“dhd}aaﬂ

eiSlew 350 ¥ ks 3 Lde 38 5all Ais Y1 Lo pasecourse Ul 5 oueld 23 -
e dgall 555 ASlS Sid sy G et Lta ) s aladon e
i plad o e SS1 A slladl) ASLadl (585 Gaa G sllaall ASLadly s yal

A gl ASLaw il3 Ciliha i 3l 5l

G Le B s i) 51 ) 5058 Y AR phay S gl ae Jalatl o o any -
Jas Ak glie ol e (o (5 A0 Addas Jaid g AR 155 o JladiY) 1aa il

o o G g 2l 5 ks Clamall OIS La 1) o gl mmy gl ady s Y -
,3_)_,5:}‘“ .\l}Jl

kel A pal Jghl Jladl il e cbasecourse Ll Adlaxs 5 sl Jd -
Solamall g o gal) it Jlanioals S5 53 oW anigae (J8 (e Sadaall Zildll e uay
Asall pnli ga 55800 el e Caagd) G BV 8 aasis g )
ool aay AAUSH A g Silawddl 5y pe dac o A8l 4 5 4S04 Cilasall

Slaaall pladinly ol Sadaall GUSH ) Jpad) Sx dlgall o b o Gl s -

ARESH a5 5 5o peaigs clls Canes 53 gl A1 pa i L0A) flad) cang AL

AN e Ga 85085 O cams Y Zuas AASHTO T205 slaal i 5 (field density)

AASHTO T180 _i=al Ui 5 (maximum dry density) s saill ailall 20N -y
.Method D

:\.h.»"):l.é.:“.é.u' Jasl) M.MﬂsMI&&IJ}JPﬂPJ;\h Al -
.(heavy smooth wheel roller)

Jﬁswld.‘c;&::gss.\ab@y}siénngasecourse Al ga Jas IS bl -

L1 Al e Aigsall iy ecall s L gl pa 380550 Al il saaiall

basecourse 4idal 2 s Lad 5 iyl waiga 4331 5e e Jseanll sgatal) T .
Jbituminous prime coat 4isb 5l 4l Ay 5| aun s 18
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Ji .k}‘)';.“ !’S sadadl 2GS pasecourse J\)A C.A\.u:\“ Al 4.4'553 ¥ u‘ TR
s alinh Jgaall 353 50 Gl 5 eyl uaiea (e A glladl)

' Surface levels +5mm to -10mm
. Layer thickness +10mm to -5mm

P‘a j-‘amg.Q‘)eyJJncuw:\.hu‘yM‘ basecourse KS'mua;:Pl;\u -

gl g laiaiall ool gl paaal ciy it gall 5 (B ykall el das) J gk e

ALl ol A cal gl Jae WA 5) 3 ye e spmabadll o ol 3| seal
Bl eaiga Clagle Caiia 33338 3l 5

Bituminous Prime coat and Tack coat

- -
(subbase / <lida 54 bitumen-based surface coat s (E) Jeall 132 el
JA3EE 5 s basecourse / wearing course)

K| El
.bitumen emulsion =< J‘ cut-back bitumen = Tack coat s Prime coat uil-u =
43k cut-back et M208 sl AASHTO M140 _uladl 4iillas emusions () sSie
M82 sl AASHTO M81 el

AL e pallas -

Prime Coats shall be low viscosity, medium curing material such as MC70, or for
open textured surfaces, MC250.

Tack Coats shall be high viscosity, rapid curing material such as RC250, or slow
setting emulsions SS-1 and CSS-|.

WSe b dlpall py

Zau) il

gl e 53 g gl y Aaillas puall ol gl A1) cons ((spray coat) dids puay i -

s «(Mechanical sweepers) 4SslSue Sl daud gy ablal 35l (e

spmed) i e sl 2as il e paladll s dspa uilSe ;5 (Blowers)
A b ey ¥ AGELY O gall pazm g I8 Caad o By caiia JS3 elally iy
spray coat) it Juiiny salae) s =hlll e )4 5
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(spray coat) b pd

38 (prime coat) sl (tack coat) A 2l yas Aaladl Jualiill B3l 2uli agadal e
Sl AV el ja) ol 4iSa; 20 5 Y usige ddEge e Jgeandl 5 )
Adalie Lty Al g4 3300

Npall ) S all 334k ol | ey st Y A% Sl Bitumen e sid) pad sy -
Sliial go 3 383aal) (g geaill 550 padl da e Aan YA e L Al
L JEEY 3 Lealaain) §sas Y bituminous basecourse

s AUl JS3 e (spray coat) At paa g s -

Application of spray coat
Application rate (kg/m?)
T¥pa of surtace Minimum Maximum
Prime Coat: Subgrades, shoulders, aggregate 0.8 12
basecourse ) )
Tack Coat: Bituminous bound, bridge deck, 0.2 0.4
concrete pavement ) )

s pressure distributors s = jse Abauls cutback bitumen gy -
Aol g SN gy aage a5 e Jgeaadl g s S5 5N Cla @B pand
ool ) J8 A il A0 Baie caay Cus Sda il Jee il
ey A alalie 3 gl 6 piall adl Asledd L 4y B ) ilaes aladiu) sy
oaid 5l LS g Apalall 4 plall A g e Ll (S Y Ay L) Jgea sl
Sl G el e el ) ghalial) muaaaiy 3] 3latie adali tie

cln.JlSJ\PgJA@\SL')!JJLL&X"J)]:Agmispraycoatug.hc.b_,)'ﬁ._:y =
A e Sla 25 e e B

i Vg 3 3y 33U AN oyl el 5 Y0 il oSy -

Ales oag AUl el s o DlelZIYH 3 bituminous spray 4l aus ¢ Latie -
BVl g Lo 38l AR 5k B35 G5 N dalee e s Al 0a

pe pioba JS5 diallas ja3 Al spray coat Ak gy o Aol $A e aap 13 -

aesy el 3 LY Jusigad S ol jaddl Jd e okl Jleain Aals Gy

Jay Oe 5555 salall Al Cua i A A Gl e plinding ke
AR ‘.l‘V.-t J;.u.__,.l'.@.ui)a:\a.al\ .}l}.‘ll J)JJ@YGMS_)@AJ

spray diuks auay el 5 5 ) die &y el Ol i agatdl o (el -

t“-’:\‘d‘; qu\q‘@fwﬂwbun’_ M‘JA‘&J'—S b’\ .coat
2504l 35 ja A8l je s (3 phall i e gpray coat 4iih
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Bituminous basecourse

dasia
bitumen &= graded aggregate Usas x> 7 )8 SI3 pas 7 je JalY) jesal -
s subbase 4ik e (asphalt) giall ey JAli RS je 3L 3 pinder
Magde 3l 32 aggregate basecourse

a3 ¥ Bynae gasy ) 4 saiia 5 flas e coarse aggregate o s« wallB Ol vy -
;_Ll‘).: :\g‘ )‘ ig,.'a.ﬂ.“ .\‘)A]I uaa.’\lla_,i.\lmdﬁ U‘Gh c?b\'f-‘tﬁ J;J.a_).\c
A

N USEN e A ol gl il g (3385 =

Coarse Aggregates for Bituminous Basecourse

Property | Value

Bitumen Stripping (AASHTO T182) 95% minimum
Flakiness Index (BS 81:) 15% maximum
10% Fines Value (BS 812) 140k minimum
Aggregate Impact value (BS 812) 30% maximum
Magnesium Sulphate 2% maximum
Magnesium Sulphate Soundness (AASHTO T104) 12% maximum

Hfhosﬂdu@éuuw'uad'w/Q-wJﬂMu“;ﬁ‘j -
3 ge Ha S GleVout Jaie 33 jadaall M gall (e Jal a8 V4 2 Gall)
.QS‘;‘&S.QA;J’&SA‘J%\J&‘B%N

e a8 Al Adleal¥) asll e e 3a s Fine aggregate aelill sasdl iy -
et Gaw e Al ol gl e A9 5l ol a0l 228 LleVedd Jaie
LSS 3 ) pea Baad y Aty alil pe A jaia al ga e ALTLY il 3 jadas
Fine @o doglially d8gace yall Lapll) Jlaa¥l 55y saed o) cang ¥
a2 ¥l 5l e ZY 2 3 sause aggregate

O e Portland Ssiesd o gl & gaiidl jiaiall e e Mineral filler 0sSL -
Dl Jgandl 385 os 530 ae AASHTO M17 aiteal diidas () 4S5

Grading for Mineral filler
AASHTO Sieve % passing by mass
600 pm 100
300 pm 95- 100
75 pm 70-100
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Combined aggregates classes Jalidall (el old

« alial J,J._;ll&SJQ,&};EJ&&S))S;\J\QM\;PJ\:,ig;ﬁ -

Overall grading of Aggregate for Basecourse

AASHTO Sieve % passing (by mass)

CLASS A CLASS B
37.5mm 100
25mm 90 - 100 100
19mm - 90 - 100
12.5mm 60 - 80 -
9.5mm - 60 - 80
4.75mm 29 - 59 40 - 60
2.36mm 19-45 28 —-48
1.18mm - 20 - 36 5
600 um - 14 - 26
300 pm 5-17 8—20
150 ym - 7-15 ]
75 uym 1-7 2-8

38 filler 33258 (Aa dasladl Jasdl & Sand equivalent 4 385 Of s Y -
(AASHTO T176) stee csns ¢ e

Bitumen (w s

AASHTO _ulxal L 5 Penetration Grade 60-70 ae Laiall 1y s (e il 5 o) ans
.M20

Job-Mix formula iy 7 jall s

Jpaadl 2nsy o 230 358 L gy G530 pituminous basecourse zliks 3 80 J8 -
(Sandl a8 e 8 G i) sl oy sl due i e 5 Y g A8 s e
Job mix il g jel) Adald 5 LY Ledige o Lbad o o aaddl e
Abladl 585 ol sy 33saadl Class of basecourse asd) 4l 3xla)l formula
BV Getige ol )3} Caal gl L o gk v a5 il e Line 5 5 1S04)

binder @;&J\J;JMJ‘QJ@&&@M\MJ% =
onfbaal Uiy diand dey LYY allad &5 J..a;,c/a 3 ¥ U= content
Sl S e AASHTO T245

Physical properties of basecourse
Stability 12KN minimum
Flow 2 -4mm
Voids in total mix 40-6.0%
Voids filled with binder 55 - 70%
ST-2431-TD-001-A - Aoyl Zhieal gall 3 de gyl Jibs
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| Voids in aggregates 14% minimum
. Residual voids in total mix after 500 blows | 3%
_Index of retained strength (AASHTO T165) | 75%

La a5 canl gl (e il (e JumdY) & ) Al wasd] Marshall Al Jaaiod -
D A el )5 Y ae el 2

- The number of blows in preparing the test briguettes shall be 75 at each end
of the mould.

:\._AA)Q-‘-P:IA“;)E;I,ceﬂ\m&MLﬁQSJ‘AY‘Mm‘rdhu,ﬂm -
z 5+ z\5Y bitumen binder s mineral filler «uasd) st Jaadl SlilY) i
lale (3 gall Al i i vie 0 Jgandl 453 50 gl sl a5 iag

Job-mix Tolerances for Basecourse
Property Allowable limits
_Aggregate grading
Passing 4.75mm and larger +-5%
Passing 2.36mm and larger +/- 3%
Passing 75um +-1.5%
Bitumen content +/- 0.3%
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suas 5l binder s Lo 1) Ledde 38 pall ALIall Y1 dilas de agaiall Uil )
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g il Gildas

:

|

iy el

J\.«u:h.u.\;}sag‘h.}n.\hae}:ua._;);\\/oJ\TOSJ‘P‘H&L‘M'M =
Ao 2 V8 el Sl da 0 WY (alTE ) e ae (e i

QL)JALA\O‘LSB}FL},’AA&.;)J\\’-Jiniﬁ\fi)‘);.ﬁ:da;_ﬂl_igj;:s% -
6&}}&1@).\ W ﬁ)'}&iﬁhb! J‘Eeﬂ‘éjfoamingltﬁhmasi;‘)ﬂ

A AR ) adale )y il e pasd) 2l A Caas

G s IV e GLdS B e asall ok 0edll e olgBY) 2 -

adead IS Ja 3 L Gaca asdll 553 Se filler 5 binder ae Jalall sl

38 A 5 0Y) petige Al e o Jpemal) 2 alliy e e cilals 230 )
..um).ai.“

ST-2431-TD-D01-A i gyl kil g 120 - gy
¥ el p U A% gty e B



Overall %radingjf Aggregate for Basecourse

AASHTO Sieve % passing (by mass)

CLASS A CLASS B
37.5mm 100

| 25mm 90 - 100 100

19mm - 90— 100
12.5mm 60 - 80 -
9.5mm - 60 — 80
4.75mm 29 - 59 40 - 60
2.36mm 19-45 28 — 48
1.18mm - 20 - 36
600 pm - 14 - 26
300 um 5-17 8-20
150 pm - 7-15
75 ym 1-7 2-8

Clyall e 798 5485 Suny Jpite g e gUBY peadY) Lalall 330 88 o g -
3 ke Calad) Llall 5ae 520 Ol cany Y AASHTO T195 aslaal Ud 5 diikay slane
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Tack coat
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BaY) peiga 8l g (50 (e tack coat o g e 5l s
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Basecourse asphalt f=<
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Construction tolerances for basecourse

Property Limit Action ]|
3mm deficiency Full payment
3-10mm 85% payment

THicknass of it >10mm deficiency (or 15%

of design thickness) Replace

Surface irregularity (3m Replace (minimum 15m

straight edge) 25 length of road)

Replace (minimum 5m
Surface level >6mm length of road)
Density <86% of maximum Replace (minimum 15m

length of road)
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Surface under

faat Irregularity

4mm 7mm

Length 300m 75m 300m 75m

Primary road 20 9 2 1

Other roads, lay-
bys and top

layer of 40 18 4 2
biyuminous
basecourse
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Combined Aggregate Grading for Wearing Course
Percentage passing (by mass)
AASHTO Sieve Class A Class B Class C
25mm 100 - -
19mm 90 - 100 100 -
12.5mm - 90 - 100 100
9.5mm 60-80 73-93 90 - 100
4.75mm 40 - 60 51-71 60— 80
2.36mm 28 -48 34 - 54 40 - 60
1.18mm 20 - 36 22 - 38 27 - 47
600pm 14 - 26 8-30 21-33
300um 8-20 10 - 22 14 - 26
150pm 7-15 9-17 10-18
75um 2-8 2-8 2-8
(bitumen) (s 3

AASHTO _ulxal L5 Penetration Grade 60-70 ae Laiall 5 i e i) 5585 Of cany

.M20

Job-Mix formula Aliuy) g jall Aald

sary ool 3aS Ly 533 bituminous wearing course plil 5 dlull 8 -
o Gpesill il oy Gaadl Rae g e 5V esige ASlge o seaall
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a3 sgalall Lg o gt ool el e i s Sl casd 5585 ) Cans formula
BN e il )
Glicl Je Jpasll 43 filler 5 bitumen ‘combine aggregate Ahblall e
tA S daasd e ChilY) palliad 585 70,0 o 7,0 G binder A 4 555

Properties of Wearing course

Stability 14kN minimum
Flow 2 -4mm
Voids in total mix 3.5-55%
Voids filled with binder 63 - 75%
_Voids in aggregates 15% minimum
' Residual voids in total mix after 500 blows 2%
_Index of retained strength (AASHTO T165) 75% _

@ﬁ*ﬂ\f}é;@ﬂ‘%ﬁ@'&)b?\ padigio iis‘)‘J.‘:d,..a;h.:
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R Tolerances for wearing course
Property Allowable limits
Aggregate grading
Passing 4. 75mm and larger +/- 5%

Passing 2.36mm to 150 ym +- 3%
Passing 75 pm +/- 1.5%
Bitumen content +/- 0.3%

.'.,,"
3._;5\). stack coat 4 caaaall 438, ga 42l 3 cwearing course Qllhn\ c,u.‘:ﬁ ¢~4;,1
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NEC National Electrical Code (Standard No. 70) (USA) '
ANSI American National Standards Institute (USA) |
NEMA National Electrical Manufacturers Associations (USA) |
|EEE The Institute of Electrical and Electronics Engineers (USA)
IEC International Electrotechnical Commission
BS British Standards
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IEE Institution of Electrical Engineers (UK)
VDE German Associatien of Electrical Engineers
DIN German Industrial Standards

CIE International commission on lllumination
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Nominal size 4in
Wall thickness 2.9m
Material PVC
Specific gravity 1.4
Vicat softening point 82C to BS 2782
Inflammability . Not to support combustion
Tensile strength 6750 PSI at 20C
Impact strength 3.5 ft-lb
Compressive strength 9.500 PSI
Flexural strength 13,500 PSI
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(incoming & 48 sl Zlasall 43S ws Street Lighting Feeder pillars (SLFP)
and outgoing circuit breakers, contactors, solar dial time switch, photocell
control unit lighting, arresters, earthing pits...)

501 saaels a1l (Junction box) Jea sl e I (SLFP) e 2US -

Sadl A gl ) bl e ) (VLY g A8all Gkl phias) piea 5 0) saacl -
coating “uleal dxsla 5 (sheet steel) sl e 3583 2ae¥1 585 O e
CL‘I\ S daia Je 58T 5 408 Lilae) 553 200 pm 4Slew Galvanization
UK s French Standard NFA 91 121 (June 1985) sleel 1y &l 5 &
o3 galall € 55 <\S| Galvanization coating =3 L= 13| Standard BSS 729/71
Alia 3 5151 puvige Wl gy 30 4l (35 A SO bl o) yaf dgaiall e

L) A sl L) ASLaidlyy o S geS plad p o Baee pdile 58 -
S Al Leailaad (5 585 Cuay ol Y

Minimum rupturing resistance | 37 kgs / mm?*
Minimum yield strength 24 kgs / mm?
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220/380V declared volts, three phase, four wire 50 Hz, with solidly grounding neutral
from the existing L.V. supply point.
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Power supply to each luminar 220V, 50Hz
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Eco-l luminar serie (or similar)

All luminars material shall support without damage or aging or
Material alteration in structural or physical properties, severe climatic
conditions (tropical climate) in addition to heat emitted by the lamp.
Plastics and other similar materials are not acceptable.
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Ex osed non aluminium metallic parts of the luminars shall be
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(Fuse/Junction Box) 4saladl (a3 e 3 At (aa Lol

Material

Cast metal with hinged lockable cover

Specifications

4 A HRC Fuse to each luminar

Terminal blocks for maximum 3 incoming feeder cables up to
25mm?2

Out oin cables to luminars u to 4mm 2 with cable holdin clam s

All cable entries, fuse suppors and cable connection joints
made of orcelain ors ecial backelite suitable for weather
conditions

Each luminar to be fed by at least 3x25mm 2 PVC insulated and
sheathed heat-resistant co er cable

(Luminars)

Shealll Aag ) | el Laud

factory finished, stove enameled with a suitable corrosion resisting
paint not affected by the heat emitted by the lamp during continuous
operation and under maximum sunlight conditions. Colour to be
agreed with the Engineer.

Luminars shall be dust and splash proof IP65 to IEC529
specifically designed to house the lamp and accessories. The
luminars shall be able to withstand a wind speed of 160 km/hr
during a short period.

Luminars shall be made of pressure die-cast aluminium alloy of the
corrosion resistant type with exterior totally smooth. The copper
content shall be less than 0.05 percent to prevent intercrystalline
corrosion.

The luminars shall incorporate a die-cast aluminium control gear
support casting with side entry facilities. Access to the spigot entry
fixing screws shall be from the underside allowing tightening when
cano is fixed to the castin

ST-2431 -TD-00I -A



Specifications

Mirror reflectors shall be of high purity (99.9%), glazed and anodized
aluminium rigidly fixed to the body and easily replaceable. The
reflector shall be adjustable to predeterrnined ositions to obtain the
suitable li ht distribution.

Optical compartment or unit shall be protected by a very high shock
resistant clear glass refractor and shall be dust and water-tight to the
recommendation of IEC publication No. 144. Both faces of the
refractor shall be smooth to reduce to a minimum dirt accumulation
and maintenance and have a coefficient of transmission of the order
of 90 ercent.

The housing and lamp compartment shall be complete with necessary
bosses and fixings to support and hold firm the lampholder die cast U
shape & support bracket and lamp reflector/optical systems to ensure
precise lamp position throughout life of luminar. A locking system shall
prevent the loosenin of the lam

The support bracket shall allow the socket to be moved into at least
three different vertical ositions to adeust the lam for focal oint.

The lampholder should be fixed securely to the canopy and designed
in a way that it cannot be disturbed during its normal lifetime,
(vibrations) or during maintenance operations (lamp re lacement

The lampholder shall be constructed of high-grade porcelain and be of
the E40te.

The luminar optical system shall be removable for maintenance
purposes with a replacement only possible in the correct position in
relation to the li ht source for correct li ht distribution.

Luminars shall be completely wired and constructed to comply with
IEC Publication 162, unless otherwise s ecified,

Submittals

The manufacturer shall supply the following technical documentation
and information for each type of luminaires:

a) Catalogue sheet of the luminaire
b) Detailed construction drawing of the luminaire

c) Polar diagram of luminous intensity in roadway vertical plane
and transverse vertical plane.

d) Utilization factor curve for actual inclination of luminaire e Isolux
dia ram for actual inclination of iuminaire
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f) Intensity table, in the C-gamma co-ordinates recommended by
C.L.LE. Nr. 27 publication.

g) Computer calculation printout as detailing photometrical
performance, with illuminance and luminance levels and
uniformities and Tl values.

h) Tightness test certificate confirming the IP 54 protection degree
from the optional compartment of the luminaire and the IP 23
protection degree for the control gear compartment. This test
certificate shall be issued by an independent official laboratory.

i) Wind resistance of one luminaire (value of Cx. s product.(

j) Total weight of the luminaire (with lamp and control gear.(

k) Power factor of one complete luminaire,

[) Total electric consumption of the luminaire, including control
gear losses.

m)Mark and type of lamp to be used.

n) Rated lumen output of the lamp under nominal conditions.

0) Depreciation curve of the luminous flux with burning hours.

p) Luminous flux variation with the main voltage.

g) Mark and type of ballast, ignitor and capacitors with their
electrical characteristics.

(Lamps) ===t sas |ej

Material

250 W HPS lamp (or similar)

High pressure sodium vapour lamp shall be suitable for outdoor use.
It Shali include a sintered aluminium oxide discharge tube enclosed in
a clear, tubular hard- lass outer bulb.

Specifications

ST-2431 -TD-00I -A

The average luminous flux after 100 burning hours shall be the
following

For 400 watts: 55 K lumens
For 250 watts: 33 K lumens
For 150 watts: 17 K lumens
For 100 watts: 10 K lumens
For 70 watts: 6.6 K lumens

The number of minutes after which the lamp reaches 90% of its final
luminous flux shall be 5 minutes.

The re-i nition time shall not exceed 3 minutes.

The lam shall be suitable for universal osition.
burnin

The lamp shall be able to operate in both high (+50°C) and low (50°C
ambient tem eratures.

The lamp shall have a stable operation with supply voltage as low as
200 volts.




Ballast and control gear shall be mounted in luminars in a separate
compartment isolated form lamp, and with enclosed terminal blocks
fitted with quick-disconnect electrical leads. Where required, control
gear shall be contained in the prewired box, having an enclosure of IP
65, and mounted on luminars ring separately from luminars. Control
gear shall be plug in type for operation at 220 V, a.c. single phase 50
Hz, ballast shall be specially selected for particular type of lam s used,
and lam s shall be able to start with at least +/-

ST-2431
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10% variation of nominal voltage and continue in normal operation
with dips attaining 20% for four seconds. Control gear losses shall not
exceed 10% of normal lam watta e.

For satisfactory starting and correct running, a high -pressure sodium
lamp must be operated in conjunction with a ballast and i nitor.

Since the ignition voltage of a high-pressure sodium lamp is higher
than the applied mains voltage, a starting electronic ignitor shall serve
to provide a high-voltage pulse per cycle across the lamp and, once the
lam starts the i nitor shall switch off automaticall

The i nitor housin shall be able to withstand 50 °c tem erature.

Ballasts shall have an overall power factor of at least 0.85 when
o erated under rated lam load.

Ballasts shall operate the lamp without adversely defecting the lam life
and erformance s ecified herein.

Ballasts shall withstand 1500V dielectric tests between coil and windin
s for one minute, or alternativel , 2750V for one second.

Ballasts shall preferably be of silicon iron laminations in mild copper
wire and varnished impregnated for protection against dust and
moisture.

The ballasts shall beta ed for 220V and 240V volta e su plies.

The capacitor shall be of the self healing dry metallised polypropylene
(dry film type) in an aluminium can/container. Its value in mfd shall be
sufficient to raise the power factor of the lamp circuit to 0.85 or better.

The choke and capacitor shall comply with the relevant European
Standards. The ignitor shall be of the electronic solid state type and
shall be designed so that the ignitor circuit stops working after a lamp
has started, and shall be totally enclosed. The circuits shall include a
shunt capacitor to isolate the mains from high frequency start pulses.
This capacitor may be used for power factor correction.

The length of wiring between the ignitor and lamp shall not exceed
manufacturer recommendation.




The tenderer shall submit for the Engineer's approval, three
dimensional/scale drawings of the control gear arrangements showing
the exact positions of chokes, capacitors, ignitors within the luminar.

The internal wiring shall berated for 600V AC high temperature PVC
with the exception of the lampholder leads which shall be of PTFE. of
silicon insulated cable, and should be capable of withstanding local
climatic conditions. The terminal block connector shall be clearly
marked, easily accessible and suitable for 2.5mm conductor cables. A
suitable, marked earthing terminal shall be provided adjacent to the
terminal block in the luminar gear compartment. Care is to be taken
that while the electrical connections are accessible, there is no
possibility of accidental contact durin maintenance.
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Specifications All exposed non-current carrying metallic parts of columns, pillars,
Lurninaires, shall be grounded. Series earthing of one piece of e ui
ment to another shall not be ermitted.

Earthing installation shall consist of e

1) Earthing of Street Lighting Feeder Pillar (SLFP) by means of an
earth pit and connecting the earth continuity conductor to
the earthing bar in SLFP.

2) Earthing of each column by earth continuity conductor. The
final column in each circuit cable run shall be connected to an
earth pit as shown on the Drawings.

3) Luminaires shall be earthed by means of the third conductor
(2.5 mm2) and connected to the earth terminal inside
fuse/junction boxes of columns.

4) Earth pit shall consist of a copper covered steel earthing
rod, installed in a concrete housing as shown on the
Drawings. The earthing rod shall be made of high strength
steel alloy core with a molten welded copper covering and
shall have a conical point chamfered at top to prevent

mushrooming during driving.
Bonding to the column and panels shall be made by means of
16 mm2 stranded copper single core bare cable bolted to the
earth rod. Bolts, washers and nuts shall be of the zinc copper
alloy. Ferrous hardware will not be acce ted.

(Tests)

SI_AGAYY dasy
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li htin feeder illar tests

insulation resistance test with 500 volts me er

hasin out of olarit check

o eration and rotection ear tests

visual inspection:
Condition of equipment and quality of the workmanship
Level, perpendicularly and alignment of the columns and

Luminars.
Actual characteristics of equipment.

ST-2431 -A



Measurement of insulation resistance: Insulation resistance tests on the
various LV circuits, shall be performed after insulation, in accordance with
approved Standards to determine the adequacy of insulation between phases,
neutral and earth (lamps shall be removed during these tests where a licable

Resistance tests of the earthing of all metallic frames and earthing conductor
and its

The Contractor shall obtain approval from the Engineer after completion of all
tests for authorization of connection of the power supply to the installation.
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The following operational tests must be performed:
- Normal functioning of all lamps.

Operational tests on all switchgear and power equipment including
recording the voltage at the terminals of each ballast on the final column in
each circuit.

- Performance tests after 100 hours of normal functioning: Measurement of
illumination levels and uniformities.

Feeder Pillar

(SLFP) B

General

Feeder pillars are to comply with IEC or other equally approved
standard.

Street Lighting Feeder Pillar shall be provided with voltmeters,
ammeters and instrument transformers.

Street Lighting Feeder Pillar (SLFP) shall be equipped with thermal
magnetic molded case circuit breakers of frame and trip ratin s, tri
le- ole, inductive t e contactors...

Feeder Pillar shall have 600 volt duty rating and shall have short
circuit current interru tin ca acit

Short circuit tests on the overcurrent devices and on the feeder
pillar structure shall be made simultaneously by underwriters
laboratories UL 67 method of testin

All equipment, busbars, conductors, etc., within the pillar shall be
fully insulated such that there are no live parts or connections ex
osed all to the com lete satisfaction of the En ineer.

Street lighting
pillar enclosure

ST-2431 -TD-00I -A

The feeder pillar shall be totally exposed fully self-contained
dustproof, weatherproof vermin proof and suitable for mounting
outdoors exposed to dust, rain and direct sunlight.

Street Lighting pillar enclosure shall be of galvanized/sheet steel
(2.64mm) construction, ventilated covered with insect proof filters
of size adequate for the equipment to be installed in it. A minimum
of 10cm wiring gutter space shall be provided on all sides. The
standard metal housing shall be supplied with a root which is a
separate casting. This construction will enable the metal housing to
be replaced, should it become damaged without excavating the
roots. Doors shall be hinged and shall open full to 180 degrees.
Security against unauthorized access shall be ensured by facilities
for padlocking. Pillars shall be mounted on a pre-formed concrete
base at least 10cm from ground. An indicating nameplate shall be
provided to identify service such as outdoor lighting panel in Arabic
and English, etc. as applicable. Approved directories with name of
pillar, number of phases, wires and voltage written on them shall




be provided. A circuit directory card shall provide a space of at least
0.5cm hi h x 7cm lon ore uivalent for each circuit.

The concrete base shall be suitable for all incoming and outgoing
underground cables, in a duct system. The roof of the cabinet shall
be slanted and shall have water drip edges rovided.

The pillar shall be finished with the following process and
treatment a reed:

ST-2431 -TD-00I -A

DI. De-rust

D2. De-grease

D3. One coat of sprayed zinc chromate red oxide primer
Two coats exterior paint, dark gray to BS 381C shade

632.

The treatments and applications apply both internally and extern

all

Enclosures made of glass mat reinforced polyester with steel
drilled base-frame shall be accepted as an alternative.
Enclosure shall have a de ree of rotection not less than IP559.

The directory shall be typed to identify the load fed by each circuit.

Bus for connections to the branch circuit breakers shall be the
"Distributed Phase" or "Phase Se uence" T e.

Three-phase, four-wire bussing shall be such that any three
adjacent single-pole breakers are individually connected to
each of the three different phases in such a manner that two
or three pole breakers can be installed at any location. All
current car in arts of the bus assembl shall be lated.




Main and neutral buses shall be minimum 98% conductivity
rectangular copper bars, provided with bolted-type lugs as necessa

Feeder Pillar
Bus Assembly

Buses shall be rigidly supported and insulated and be so designed
that branch circuits can be removed without disturbing adjacent
units or changed without additional machining, drilling or tappin

Necessary bussing, driiling and blank plates shall be provided for
installation of future circuits when so indicated in the Schedules

All screws and bolts used for making copper connections shall be
equipped with lock washers. Riverted connections will not be acce
table.

Mains shall be equipped with solderless pressure indent type
connectors and have means to revent swivelin of connector.

Neutral busbars shall be full size and shall incorporate one neutral
terminal for each sin le ole and neutral wa

Aluminium shall not be used for an interior feeder illar arts.

Back pan or mounting on which buses and branches are
mounted shall be riid to ro erl su ort the com onent arts.

Reinforcing of back pan shall be by flanging or addition of
angle iron.

Buses, connectors, and terminals shall be silver plated to a
minimum thickness of 0. Imm.

Moulded case
circuit Breakers

Moulded case circuit breakers shall have trip settings, and
number of poles, as indicated. All circuit breakers shall have
their am ere tri p rating clearly marked and visible.

Breakers shall have quick-make, quick-break, toggle
mechanisms; and shall provide positive trip-free operation on
abnormal overloads. Stationary and movable contacts shall be
ade uatel rotected with effective and ra id arc interru tion.

Each pole of the breaker shall be equipped with an inverse time
dela thermal overcurrent tri element and ma netic

instantaneous overcurrent trip elernents for common tripping of all
poles for multiple breakers. Multiple pole breakers shall have a
single handle mechanism. Automatic tripping shall be indicated by
the breaker handle assuming a clearly distinctive osition from the
manual ON and OFF osition.
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Circuit breakers shall have minimum RMS symmetrical interrupting
capacities equal to the values indicated below for moulded case
circuit breakers unless otherwise indicated, and shall in no case be
less than the busbar short circuit bracing of the feeder illar.

The RMS interrupting capacities shall be as
fo\lows: for IOOA frame size for 250 A frame size
for 400 A and lar er sizes 34 kA

Moulded case circuit breakers shall compl to BS 4752 Part 1.

Current limiting
circuit breakrers

Current limiting circuit breakers shall have a maximum
interrupting rating of 100 KA rms symmetrical amperes. All
circuit breakers shall be UL listed and meet NEMA Standard
No. ABI-1975, and Federal Specification W-C-375B/GEN
where applicable.

Current limiting circuit breakers shall be supplied in unit molded
case construction and shall consist of a common trip, thermal
magnetic circuit breaker with an independently operating limiter
section in series with each pole.

The conventional breaker section shall have an over center, tripfree
toggle-type mechanism with quick make, quick break action and
positive handle indication. A button shall be provided on the cover
for mechanically tripping the circuit breaker. The current iimiting
breaker shall have permanent trip units containing individual
thermal and magnetic trip elements in each pole. The thermal trip
element shall be calibrated for 50 oc ambient tem erature.

The limiter section shall consist of three current limiting elements
electrically coordinated with the conventional circuit breaker trip
elements. The contacts of the limiter section shall be
electromagnetically and electrodynamically opened and held open
until interruption is complete. The unit shall not contain replaceable
elements and the limiter shall automatically reset after circuit
interru t.ion.

On high level fault currents the limiter portion of the circuit breaker
shall operate to limit the rise of fault current. Integral resistance
shall be introduced into faulted circuit to dissipate and limit let-
through energy and to provide a voltage transient-free interruption
at rear unity power factor.

The current limiting circuit breaker shall have front removable lugs.
Lugs shall be UL listed for copper conductors.

The Contractor shall supply and install the followings:
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Lighting Contactor shall have totally enclosed silver alloy
double break ower contacts ca able of continuousl car in ,
makin

A

Miscellanous
Equipment

and breaking any ioad within the rating of the contactor without
the assistance of auxiliajy arcing contacts. Auxiliary arcing contacts
are not acceptable. All contacts shall be removable without
disturbin line or load wirin

Lighting contactors shall be AC3 dut and electricall held t e.

Lighting contactors shall be manufactured by Telemecanique
(France), Sprecher and Schuh (Switzerland), ABB (Sweden) or
a roved e ual.

The Lighting feeder pillar serving the street lighting shall be
supplied through triple pole contactors which shall be photoelectric
controlled with a tirner connected in parallel with the photocells.
An over-ride facility shall be provided for maintenance.

The photo-electric controls shall consist of omni-directional
Cadmium cell thermal relay of high quality emptying solid state
photo - variable conductance elements giving a 2:1 On/Off ratio
with sensitivity to switch on lights when the daylight illumination
reduces to 70 lux. This allows for the high pressure Sodium lights
striking time, taking account of the rather fast rate of da li ht
intensit dro off in the re ion.

The cell shall be encased in an impact resistant translucent cover to
protect it from damage and ultraviolet rays. The photoelectric cell
shall be completely weatherproof and not affected b moisture,
vibration or changes in temperature.

Metering
instruments

ST-2431 -TD-00I -A

The timer shall be of the quartz, electronic type, capable of
operating for at least 500 hours in case of power failure. Timer is to
be of the solar type to be settable once throughout the year and to
be set at definite periods for switchin on and off.

Voltmeters shall be of the moving iron type, with centre zero
adjuster, range 1.25 times nominal system voltage, 90 degree an le,
size 76 x 76 mm.

Voltmeter selector switch shall be 7- osition rota t e.

Ammeters shall be moving iron type, with centre zero adjuster,
range 2 times nominal circuit amperage, 90 degree. angle, size 76
Y. 76 mm.

Ammeter selector switch shall 4- osition rota t e.




Current transformer shall be of the indoor dry type, rated
secondary current 5 A. Rated primary current, core size and
accuracy shall be determined in accordance with nominal current
of lant rotected, short-circuit level and burden.

Voltage transformer shall be provided where required, complete
with rimar and seconda fuses and disconnectin device.

Feeder pillar

All unused openings in feeder pillar cabinets shall be properly

installation closed.

Feeder pillar interiors shall not be installed in cabinets until all
conduit connections to the cabinet have been completed.

Wiring is to be modularly and neatly arranged on master terminal
boards with suitable numbering strips and appropriate catrid e t e
fuses where re uired.

Wiring . . .
Connections are to be made at front of terminal board with
with no live meta! exposed.

Metal cases of instruments, control switches, rela s etc. are to
. -,
be connected, by bare copper conductors not less than 2.5mm?2
section, to nearest earthing bar.
Control wiring to be copper, PVC insulated, 85 °c, 600 V grade, and
PVC sheathed for multi-core cables. Finely stranded copper
conductor, silicon rubber insulated cables are to be used in
proximity to higher temperature components and as flexible cable.
Wires are to be fitted with numbered ferrules of approved type at
each termination.
An acceptable terminal bar of 50mm x 6rnm high conductivity
copper for equipment earthing conductors shall be provided with a
) minirnum number of cable termination's equal to the single ole
Earthing number of wa s of the feeder illar.
Cabinet shall be rovided with an earth connector weided to it.
A test link shall be rovided.
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