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Civil Engineer;ng Works, L
Bu:lding Horks,7 f - :_;f
Build1ng Structures.'and

43!‘?

~.-J wr o o
+

Plumblng and Sanxtary WOrks..

B '._5 Datum for the ‘Jorks:r

S T The % o point of the datum to be used thlough the YWorks .
‘,.3ha11 be 11420 ft. below ‘the Land Survey Datum, The zero mark on the
;.‘gstick»type water gauqe 1nstalled at ‘the- Pending Jetty by the Japanese:

,T‘jESurvey Teain ‘is 3o 896 . below the Dtaum for the Works. .The Bench

S Mark TBM 301 installed by the Land and Survey Department is 20.1)0 ft..
ﬂf-above the Datum for tha WOrks. [4 .




: Conditlons of
r:contract,.

Contract Drawlngs,

. Specification
and Bills of
Quantities.. -

Materigl and

workmanship to R

be hest quality..t

Execution of
the Works,

Safety of Works
and protection
of existing
facilities.

CHAPTER 2 GENERAL AND PRELIHINARY

'Jf-SBOl.: The Conditiohs of Contract Fontract
. Drawings and the Bills of Quantities shall be
“read in- conjunction with this Specifzcation.‘"?
_'-Matters referred to, deacribed 4ih otie - are. not
'nocessarily repeated 1u the Othors.:;};J;_

.t;Speclfication under diffevent sections -and .
g¢head1ngs, avery. part of . it is to be deemed aup-.
'plementary to every other part and: is to be- read

L-or where the context 80 admits. a1 _

 specified: in the Contract Documents and Drawings .

-SQOJ. :;Tho Contractor¢sho§l;take“alljthe”actionsgf

K Engineer.-'

'szoh. _ The Contractor shall'take all roasonable andn
‘proper measures Tor: the safety of his workmen or. :-
‘other porsons oti land water and air and - for the

_ftain all requxsite and nocessnry temporary marks to ﬂ
]doflne the boundary and protect his works. IS O

Notwithstandlng the sub division of_tho ';'

with it 30 far as it may bhe. practicablo to do so

3202._ The Contractor shall complete the Works as gf'fi?ﬂ

usino the best materials and description of their

‘_'respeotxve Kinda and exercising the highest quality,h f7;f
of. workmanship and oapabilltys ' , _ T

' '*ﬂ Where any work is not up t° the req“ired

. “standard in’eny respact it will be _condenned or
s ~rojected and the Contractor’ ahall re-exeoute the
work at. his own expense within the’ original speci-
'*ufied perzod for completion of the Contract Works.;;f

necessary:to make ‘good progress in the Works: iﬁ‘ 
compliance:with the detailed programme which was

: previously submitted and approved.. The Contractor‘f}-flf

Vshall subiit. detailed programmes of the various’
-gections of the wOrks as and when required by th

 The: Contraotor shail tako all precoutions »
and cover all continqencies to secure that’ adequate :

-_spare vessels, machinery, materials and equipment
'~ are: avaiiablo at all times to secure completion of

the Works in accordance with'the approved’programme

protéction of all . places on or about: the Horks Hhichilxwtt
may be endangexed by the exocution of the Works. S

' The Contractor shall alao provide and mainnéf{:

The Contractor shall exeoute the WOrks in

o such - 8 manner’ ‘that it will” not ‘cause damage to or’
-;ﬁintorfarenco with existing Servlces looated Ant tho
’Liproximity to the Site, 7The Contractor shall take = -
7 full ‘responsibility. for. and repair, at his own oost,_‘_ _
ﬂ-.any damages which moy be cauaed to theae oorvices SN OO




'“.fgduo to execution of the works."'

S All structures in clooo proximity to, tho Works

L that they may -be. damaged by the Contractor'a -
'7ﬁoperations shall be inspected in the’ presence

" of the Engineer,. hefore ‘work i{s commenced, after -

iwhioh the Contractor shall submita defailed

“report to: the anineer if so required.

,hiifArrangament for S 5205. .Vln the execution of the Contract WOrks or_
[w:;materlalssequlp-:3},_j Works ‘as dirécted by the Enginecr, the Contraotor
S ment and_lobour,; Lﬁ"'_sha1l moko all’ the necessaiy arrangements, when:
RS T U approved By the Engineer; for the adequate. supply
¢ . of materials, equipment and: labour in accordance
" with the congtruction programme.'. The Contractor
,_}]Jshall take upon. himseif the full and entire respori~.
- _sibility for quch arrangement and will be held
:_fresponsible for. any dolay 1n delivery to Site of all:'
:ymaterials from whatever cause arialng. N B

z..All soil, turf, qravei, stone, timber op'
_,_othor materials obtained i the excavation, clear="
s ing and strippinq of the Site of the Works shall
~f7€beiong to the Employer dnd must not be disposéd of
L without the' cunsent of the. anineer, The- Contractor,
_f]ﬁhowever. ‘may use for the ‘construction of the Works
ooslany of the materlals excavated, 1f 8o approved by
’2‘;the Engineer. i - : ' 2

. Materials on
~ nd nder the
" Site of Works.

‘-—-}T@@po?ar?)fenooo;f'f';35207.: If and whore required ‘the Contractor shall
PRk RN . ereét and maintaln ‘af ‘his own expense suitable and -
_Qapproved temporary fencino to énclose auoh areas
7, 6f the Works to be. carried out and all other areas
“hof land occupied by the Contraotor within the Site
S as may be necessary for the’ execution of the Worksa
'1 to the satisfaction of the Enqineer.

. : .w--The Contractor must make his owtl- arrange—a
:] ments for storaqe and WOrking areas for materiais,
o plant, the mixing of con'rete materials and casting
.””yards, etc, Such areas shall be sited to the satise.
'fﬂfaction of the Englneer, s

| .Plant yard;
E storagée and.:
“_wor 1ng areas._;

i Water, electris i 5208.: The Contractor shall make his own arrange-
coeity ta!ephone,_f£?‘?;menta for the ‘supply of fresh water, electricity, _
et for: the : fﬂftelophono and other services to the . Permanent Works,
,5Horks.‘.f S Temporary Works and concrete plant, and’ shall main-
R 3"'“*'ita1n them at hxs owh’ oxpense. E o :

Lo '7Photographs for e ﬁ18209._ The Contractor shall mnke necessary arrange—;'
'-'.-the WDrks. _--q-fg'ﬁr”gments for tnking photographs showing the progress and

PR




'5completed portions of the Horks, places where
_J_!inspection at later. date is elther difficult or -
. ;tfimposslble, occasions at’ which unforeseen conditions
. 'were encountered: “and.; such other occasions as and
O when specifically diregted by the Engineers In-
- teking the photographs,

Jconslderatlon shall be given

“: i fto siinltaneously take'a certain objéct in the picture:ihi?f

Tidéi;éﬁd

boning‘daté;f”:

' ig possible.  Bach photograph- shall have printed on '
oo theé face the date taken”
”f;{of the subject matter for'identif1cation purpose, -
;o2 Prints of the photographa in sizes and numbers as .

)  'd1rected by the Englneer shall bepromptly'submitted,'

,fuiThe negatxves of the photogtaphs shall ‘he the pro-"*

L perty of the Employer and-no pr1nts from: these nega—f‘
. }:}tives may be supplled to any ‘“third’ party unless under e
”~-L_the authorlty of the Employer.‘;f,_ . R

73 13210,[!
”fContract Documents are believed to be correct bu Fa Lo
.. the Employer ‘accepts ho responsibilit1es for-any;ﬂ" o

.inaccuracxes in the 1nformat10n given and no ‘claim

by which the. comparlson of. 'the size and dimensions

nd the' position in the’Workém

suitably inscribed in. Ehg}ish ‘and affixed in albumg, - :

The t1da1 and bor;ng data given in- these.\f”

. f'wi11 ‘Yo - adm;tted in respect of .any: ‘loss,. ‘damage ar'

Benich Mark and -
survey pegs. .

Meteorological

information.. .

o b) Waterwlevel of the river (The water gauge

.liadditional work 01 delay arxsing therefrom.,{_‘

: 5211‘ S The Bench' Mark (B M } and surveY pegs to be-f:{"::
.'-used 1n the Works: sha11 be as shown on’ the Drawings.

The Contractor shall give a. proper protection :

. _nto the Bench Mark and. survey pegs t¢ insure that they:
‘}-wzll not be disturbed.: Should it become necessary to:
. move- them with the, progress of ‘the' Works the Contractor:,3u”
‘.shall obtaln prlor instructions from tha Engineer..' L

: 3012.-' The Contractor shail in accordance w1th the
- instiuctions.of the Engineer provide, malntain and .
. operateé throughout the duration of Contract Works. J - :'
- such: meteorological. equipment as necessary. for the S
: daily observation of the . followings: SRR

—.a) Raxnfall,

installed’ by the Japanese Survey Team may be‘ h
used), and : - _

c} D1rect10n and velocity of the wind.

The Contractor shall maintain the obserya—

'_tidn records in. such:a manner that théy are readily

available for the inspectlon by the Engineer at. -~
any reasonable time, and submit. in tripiicate the o

“monthly record to the anineer in the following il
_month. S SIS : S R S



- 1Extra cautions f7‘ﬂ8213.ﬂ The Contraetor shall at all times ‘take |
3 'j-fagainst abnormal = ‘extra cautions against the weather conditions,
o weather . - L . “such as heavy rain; gale, flood, ote. in order

“gfconditions. ' fto minimise any possible Ioss in or damage to

’:Recovery of RERTEAN X 5A11 materials, plant and equipment and’

= supken materials,“ veﬂsels accidentally dropped ar sunken into the
L equipment and ;',;jr1vor during the progress of the Works. must ke
“-z'vessels. ~';;;397f;recovered by the Contraetor at his own expense. .

Removal of ~sz15. L The Contractar ‘shall keep the Site and

_Q"rubbisbjfrdgi,ragfjadjacent areas clear. of rubbish and debris result-
o time to time, - . “ing from the. Works throughout the construction -

-- z[period. S

e Engineer PR t'g75216. : The Contractor ahall within two months
;3aoffice. -;_T i of the ‘Commencement of -the Works construct, v,
= e 7;_”ffurnish, equip-and- make available a field office
jj{for the Englneér at a location designated by him -
- to his. satisfaction, and shall remove the sese - -
" upon the oxpiration of. the Contract. The proparty -
- sof.the field office. shall revest in the Contractor
Sl Jupon’ ‘its removal from. the Site. ‘Details of the B
nj_]anineer's Office are set out in Appendix "A“

R Tha Contractor shall construct and malne
':aitain acce35 roads to. the office and a car park
;jsufficient ‘for ten cars. :

" Englneerts. . 521?.;_ The Contractor shall provide a launch,
o Iauﬁchq-*;;':jj,.:;approximately 20 feet long, equipped with life
LT i Jackets and golf-recording echo«sounder during
'Agthe whole period of the Contraet. '

L The Contractor shaII during the contract
':perxod prov:de experienced helmsmen for the launch,
St be responsxble for all the maintenanca and repairs
~ o and for ‘the supply of fuel, oils, grease, and other
:,"]consumable stores, replacement of ‘the launch by -
: f'fnewer units it necessary and for taxas and insurances.

L The 1nsurance police provzded by the: Con—
f'ﬁ”tractcr shall cover-all . clalms by third parties
-against the Eng1neer and: hlS staff as heluwismen or
ﬁﬁpaasengers.‘ The insurance shall also covar: drlving_
“of the Jaunch by any member of the Engineer‘s staff
Lo and by - helngmen supplied by. the Contractor ang
R approved by the Engineer.t'w\, o N

'“-f'ﬁi;fi. 



Asaistancq tor“
Engineer.'

Drinking water' )
. and sanitary "
¢onveniencea...‘g

First ald
service,

Signboads, and
warning and
. instruction
notices,

'.Approvéi‘bj_tﬁeir{
Engineer, etc. .

E"'.3.3'8218.
T tei'the Engineer. for the purpesé of checking, setting o
©. - -out and making tests, etc.{ and sball’ sipply chainmen,“_a

_;,diving and ! other apparatus as. and whén required by
: ﬁtho anincor..af S . |

':ﬂ5219..; The Contractor shall provide on’‘the Site,& -
" for the-use of his staff and workpeople; -an ade- -
quate’ supply of drinking water and sanitary con~;5{}: R
Qveniences, with all, necessary drainage, and “shall™ . 000
" make all the" necessary arrangements therefor with ©
:'the compotent authorities: ~The number) ‘capacity -
" and location of ‘the. installations shall be to. the Co
1'_satisfaction of ‘tha’ Bngineer: A1l ‘the costs relating ST

“ald aervice on the Siteo,_ _?f7_ :

g arran§ements with a local hospital and with 1oca1
déctors. 5o that his sick or 1njured Pperdons can-

 'Bahasa Malaysxa, Chinese and English.; .f;

;5222.'a ,xcept where otherwise spec;fidd a11 the

='drawings, documents, Bamples, etc. requesting the
. approval of the Englneer shall be submitted in’
ftriplicate,‘a ¢opy of which shall when approved be -
- returhed to the’ Contractor and the remainder retain-~f;fiﬂ
_ed by the Engineers  The- size and form of the drawings

<and documents or the, quantity of namplea shall conply T
- with the instructions of the Engineer. R S

" The. aaid launch shatl be’ made availnble to the ;f
.  Eng1neer at all: times and in thé event of 1t not .
. "belng available due to hreakdown and repair, the R L
7 Contractor.shall provide an equivalent replaceuft  R
U glent accaptable to. the Engineer at an earliest .= .
- _posgible time. On the cémpletion of the Contract T
... the launch shall be déened to revast in and becomeu:j o
'“”fthe property of the Contractor. EER : P

..The Contractor shall provide all‘assistance &

trade men, labcutera, all survaying 1nstrumehts.

“The Contractor shall also ciean and main-]{

_taln the Engincer's office to the satisfaction bf';f-ii{'
-the Engineer.xi]_;u : AR RO

to the provision, maintenance “and removal,‘upon S

"'completion, of ‘all the lnstallations shall be. borne j_,ﬂ;-
by the Contractor. ﬁ;;}¢?m~.; . RO - St

iE

8220¢ The Contractor shall provide adequate first

The Contraator shall also make neceasary

réceive ‘the: best avallable medical treetment with S
the minimum of delay at any hour of the day or. night. i

'-3221. ' Unless otherwise spaciiied, all the signboardshiT
S for” buildings, ‘structurés and ‘Qangerois objects, and -
" call warning and. instruction notlces required to be el

fixed on machines and any- ‘other things shail bhe in

N B



Noninatod Sub-'_
Contraotor. S

"3223.:. The Contractor shall give tho Nominated Sub-
3Contractor a much facilities as he can in respect of "
.. the use-of temporary works: provided by him at sitei
_o;Howovor, the Contractor shall not he required ‘to. pPrio=
covide any apecial facllities in excess of those provi-

‘;f';ded by hinty foy the works to bhe: dono by the Nominatod
'.;;Sub-Contractor.s LA _

Thc Contraotor shall provide o form all holes o

:J”and chases whefe required in the buildings, or- pinning

“and: other genexal building works for the Néminated Sub-

':\zContractors.L The Controctor ‘ahall provide at least one

230 velt 15 -ampere power ‘outlet at each building for

.?U:ug. by the Nominated Sub—Contraotors._

'The Contractor shall i all possible way co--

.j‘fordinate ‘his: work with that of the Sub-Contractors,
. and provide them uith, ‘aitd obtain from them;. dll infor-

mation necessary to énable. their respective works fto’ bo:_

',c:fset out and executed correctly. Any: later: demolition,
- etce, due to his failure in this respect ‘shall be made

i7f:good at: the Contractor's expenso.=

“work: for ‘the -

- .t_r._wi*i shed.

Structural stoel?iszzk { Allow for the g - of N$?50 000 ~ entored in the_
535111 of -Quantitiesion: structural steel for the traisit
= ghed: (includlng the expense required for the erection )

”7:superv£sor) ‘to be delivereéd at Kuching Port by tho f1rm-'

'ﬁlfnominated by the aninoer.

Profits (1f necessary) and overhead charges

",?shall Be 1nc1uded in the Tender Sum and the pericentage
n ;shall “he Specified in the Bill of Quantities. Such
‘profits and overhead. charges will be payable to the.

'Ccntractor in accordance with the ‘percentage entercd

'f{"times the actual cost of the materials supplied.

':f-fiEioo{rioqi'work}l

'8225.f: Allow for thc sum of MS _ - entered in the
‘Bill. of Quantities on electric installation (including

. i‘¥cont:1but1on to, be pald-to the Sarawak. Plectrioity Sup-
lply Corporation} 10 'be perfectly. carried out by the -

“firm nominated by the Engineer. Costs required for

= attcndance, pxov;oion of facilities and building works

:in connection with the electric ingtallation shall be
'oincludod by the Contractor in his Tonder Prige. '

Proflts (if necessaxy) and - ovorhoad charges

-~'sholi be._ inciuded. in the Tender Price and the percent-

S age! shall .be spec1ficd in the Bill of Quantities. Such
.. 'profits ‘and:overhead: chargés will be payablé to the

e Contractor 1n accordance with the percentaqe enterod
:5*'tlmes the actual coat of the. Electrical Works executed

7"¥by a Nominated Sub~Controctor.-,-

my ol
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" Stanidard T
_ wTSpec1fications;5;}3y::~
© - and Codes.of.

. Practices

Alternative
Materials and’

‘1.”Pqu19ment,__“

Inspection

and testlng.r; 1?21
"'” "?shal1 ‘he” subaected fron time to time to such -inspections’
and tests with analysee, if and when. dxrocted by the
: Englnoer. " Should the lngineer ‘50 require the Contractor
5 ghall: at h1s owh, expensea. produce Test. Ccrtifzcateq
]supplied by the manufacturorq.- : :

CHAPTEH 3 MATFRIﬁLS

'~fS30l. (a) Except where otherwise specxfled or

';Jauthorised by the. Fugineer in writing all
~materials shall conform to the Jatest edltion _
““of. the: relevant, British Standard Specificatxon b
*xg(herelnafter abbrevlatod to B.S5:) published
S by the; Brltlsh Standards Institution, or any
“ﬁ;other authorltatxve Standard which ensures
Solan. equal or ‘higher quality. Any matcxial% not: .
_-ijully specified herein and for which there is
SITnee British Stendard shall be the best of. their‘\-g
. Kihd ‘and. shall be speciflcally approved by the L
'j_Englneer. LR

.Flb) Standards of workmanshlp and methods of
"'construct1on shall, ‘except whiere otherwlse ‘
 SpeCif1ed oY, authorlsed by the Englneer in
o 'w11t1ng, be in accordance with the relevant . .
. British’ Standard Codes of Practlre (hereinafter_.3
ge ]abbrevxated to C. P. ).

1;3302. : In cases wherc the name of a- particular type or
. make of materlals, equlpment or other ‘thing is referred
-to on.the Dxawxngs or. ‘el sevhere in this Specxflcat1on
'thls is: 1ntcnded to lhdlCﬁte the standald acceptable.'.'

The COHtractor may ofior a]tornatlve materlals

‘3fzor equxpment of equal:-or. higher quality to that specified.
‘_fEIn all cases); the Contractor'shall submit, prior to such .
“materials ofF equlpment being used, a statement detailing .

. .isuch altefnative including. full ‘technical deqcriptlons,j'
'Qﬁ'draW1ngs ‘and! manufacturer 5. speclflcatlon, for the approval
“of the Dnglneer £ and-when required by the Eng1neer,‘j
ﬁ[the Contractor shall, ‘at his own cost, produce specimen

coof sueh . materialq or conduct tosts on such equipment to.
"the satxsfactlon of the Dngxneer :

”:3303. f (a) All materlalq and articles which the Con-

tractor proposes to. anorporate in the Permanent Works

The Contractox shall prOV1de and prepare at
his own’ expense such test pleces ‘and samples of the

_t. various materials as inay {rom timé to time be directed -
or specified.‘: Ml costs: of: 1nspect10n and testxngs

“';;L?.shall bo borne by the Contractor..

Any tests of matorials o completed work&

.'f;shall be carx1ed ‘out in the presence of the Engincoex :
. ‘and shall be. performed iﬂ such manner .as he may conelder;
*'desxrable.‘;-. SR : L RN




Materials used. o 1'
. “to further appraval of the Englheer immediately béfore

(b) a1l materials used 1n the work ‘are s“bdect*ﬁ“‘~ 

. they are put in use, notwithstanding. that the muterials: i
- may have: baon. passed as satisfactory at the time of S

-~ delivery to. the Site., .Any loss or ‘damage which may ba

77 caused to the Contractor from: the disapproval by the

ihf 1;Eng1neer shall be borne by the Contractor._x,.-.

Steel ‘sheet piles’

_.all materials and workmanshlp in the ‘Works that are: not o
j-;fequal in quallty ‘and character to approved snmples. and i

. _‘n-;jthe Contractor shall 1mmediately reiove, such materials
R ¥ demolish such works at his’ own cost

L’t liberty to reject'any ori

sso&.:. The steel sheet pi es“to be used for the quay :
‘wall and. revetment ‘shall be’ the produéis of Nippon Steel

”_“Corpoxation or Huttenwerke Ilsede Peine Aktingesellshaft'fffzf

_ of West .Germany ‘or approved cqual.  Chemical. composition”'fx"
.. “and mechanieal property shall conform to the following
'”f'or higher:' T o i RO

":iChemical composltion. :
“Qa 0&0% max. I
o s 104 0&0% max..;ﬁf_ ﬁ<g¢
7_-'}Cu' O ?5% mln. it s

.'Mechanical propert;es.n

Tensile strength: BRANA SRR R
71,000 1bs: per sq-in‘ and over. e T
S Yield: point: B : SR
© H2,000 1bs per. sq.in. and over.jf;'_
Elongation: f_ R ; CLE
18% and over,.

“rPermissible tolerance. ;; L

Hwiéfﬂf;'3if1 f}2)/6&1n;.‘?i%ﬁjiéié;f:_'“ 
e i-l}/ﬁ“&in,‘.‘ ...5/32;[“. REMANES

L

'  “91§££  {:;; 1fti&%f if::£ :i52é4i5;"iiiw :

Thickness - [

Cas/6hiny | o B1/32in.

Cover
Under b e
5/8in. &IJ:;'~.'r~f37?{;;i9g_f*

rﬁf”;[6§if?f77;;:f‘7fi*¢1;’f : 'u;i:;~;ﬁij1i?;

l:LeﬁQiﬁffl.j x no 1imit,‘~0




"The types of thc steel sheet plles shall he
' .as follows.,r, o

;thgléfgu5flf Séétiﬁﬁ ﬁoduiﬁs‘-

Sllength | cuddine pers ftoo
LG 4;ini€£?f T=:  7.. C . }5
i*fjpfsﬁlZ;sgff  1:5§ 3;ﬂ ;fT ¥ 5 :  _ .:59 3 T
CNerus | mens | ans

Transport and ‘*~SBO)¢:  In transporting steel sheet plles ﬁdcquate o -
storagc of: steel ,_mcaqures shall ‘be taken to protcct tivem Lrom being dentod B
sheet piles..afjﬂﬂgor developing permanent “set and 1o protect their grlpq ‘

oo from belng 1n3ured or deformod.----" '

: In Ioadlng and '11uad1ng, all stecl sheol plleq
;fshall be handled in a way e that no excessive deflection
_; 'w111 devolopo —As a- tule, the ‘sheet pile’ shall be hoisted

Ifrthh wire ropes Tastéried at two points . so. spacoed. that the
.;;deflectxnn to he: cauqed hy 11% dead welght shall he m1n1-
:'I-ﬁmLSEd.- c : - :

The plles shall be stc:od ét a. place which will
perm:f good. dralnage and | ventllntion nnd upon a level
s and hard ground 50 that no subqldence may be caused by
'qungthe welght of" piles,

e w The pllee qhull not be stacked highpr than 1. feet.
.-,,EThe numbel of stacked pilcq percoursa.- shall no:mally be
,'jfive ‘or. less, and thc slecpers are to be placed in between

I the couises at intervals of ‘less than 13 feet,

.ff'The standard size of the sleeper shall be 8 inches square.
BN I B plles shall be stacked with the flange face resting
:'horlzontally on sloepcrb ‘and’ slecpers shall be used in.

w,_g-between ‘every layer of pilés in.a dixectiox perpendicular

";fito the pile.g. s . : :

T Ihore therc 1s fear of the p1les being deformed, the
: C‘jfpiles shall be re stacked 1mmnd1ate1y.'a_. :

‘ ijO6.:. The tie rod to bo used for the quay wall and .
'rGVetment shall be seml-hlgh {en511e steel and shall
- have the mechanlcal ‘properties and toleranco on the
o g’dimensions as given belowz : SRR

- fe rode

,,,,,




 Mechanteal properties.

'::Iﬁéﬁ;ﬁfi ﬁﬁﬁlity  Yield polnt:_ Tenaile strength T”Ei@hﬁéﬁibh;;ﬁil.f;”
TR BRI sz/sq.in.- 1bs/sq.1n¢ o % :

" Tie rod propers * . | 66,000 and |- 99,000 and | 20 ana
. Ring doint pin KST-III _é@er:,jp= J 5f-; over:: _--' T'L oever

-Ring joint. nut, S ‘_&k 000 andr T ;?# 000 and :33-;-“,23 and
'Fixing hut B.S lh&9 over'?:; o fjrﬁ‘over,W_fl' o f:]fover

‘Ring Joint * ", | 45,000 and | 71,000 ana |21 ama
piate_if, B & "B;$.9683 ;over :j;,_g }ijﬂover -j;,;_r.f”y‘.-qver‘f_jfj«

~ Ring joint. |- - | 33,000 andf 58,000 and” .| 24 and -

Cwasher. ] " B,8/4360 over L ;'f';over Co *\d:gvph,j;if,ﬂ;f v

" *Kobe éé‘e‘ei ‘_"t_i'él ;{qﬂa;;* S SO

" Toterance on dlmenston.

Crtem o  -'-"~~ 3-1‘To1erance o dimensions

3.Ro¢ sebtiohzr' ' 3_ s 17'Length| +1 3/161n.'-0. Dia.ltl 5%:ff

 Tie rod F'.Upsq¥H?ﬁqtion{gthiékﬁéié _Ef'+5f32in, . ..:fTinjuf”"

Séré# section: . T 'f:pf¥Comp1y with B S. 36&3. Part 2.; L

Aichor hut - L comply with B, s‘ 916. S

Turnbuckle _ S ‘ _ . .-'-1-5/6’11“. : "

Ring joint section . 7 | 'tsjﬁkgg,».:'

Anchor washer ' -  -‘--'.  .;.:' 1 asseadng

Transport and = §307. Care shall be taken to ensure. that the surface
Storage of tie and threadsd section of the tie rod arg not. subjeot
rod. . to any damige ‘during ‘the' transport. The threaded -
o section of tie rods shall be covered with a coatlng g
- of grease and wrapped tight with heasian or ¢loth. - .
.Accessories such as‘turnbuckles, ring Joints, ete. -
..shall be packed in timber boxes or. bags. during the -
transport., The tie rod’ and. gccaaaorios shall be
. stored 1n welltventilatod aheda, sepnrately uccording
to their use, diameter, length etc. : .



[ Steel pipe pile{::;SJOﬁc_ The 3teel pipe piles to be: used for dolphina,
D it et 8hall:comply with B. S.-&, Part. 2, (1965)
”,”f:"Structural steel aectlons" ‘or of higher: quality with
fgxothe shape- and dimensions as speclfied and approved

u?;by the! Engineer.q;;. Senl :

STrahbﬁoff'qﬁdaaqu;SBOQ., Steel pipe plleq shall be tranaported and

fﬂSfofage'of’gteelg.@stored in:the similar mannor as described in Clause
:'pipo piles.u;-%-f”fsjos for the transport and storage of steol sheet piloq.u

- Steel reinforcen 5;5310.U.Steel relnforczng bars for concrete work and
”ment.‘”_{-u~:,_~-f?f0r other: purposes shall comply with the following
S ='“*'”‘VqBritish Standardst . S

'77;o:B.S.zu 785 (1967) "Hot rolled barq and hard drawn -
PR ‘ : wire for the reinforcement of.
cOncrete"

:1lhﬁf(196?) "Cold worked steel bars fcr the -
: i '“‘d elnforcement of concrote"

Storage of steel“ToSBIl.' In storing. the steel relnforcement shall not
reinforcement.;_;{;be placed directly on- the ground. ‘They shall be
' o placed upon suitable’ qleepers or racks and under cover
to protect them from rains. The steel" reinforcement
i ishall be. stored separately accord1ng to their dlameter
':='_'=:and 1ength._; f;_ Tl : I

HChannel and r _;'75312. —Steol channel and angle shall comply with B S.

‘Vfangle...gﬁi‘jﬁ;_ffjk (1965) ”Structural qteel sections"
‘~--SteeL Shéét; o._j ;$313. Steei sheet oF plate shall comply with B.S. 4360 o
T r‘f3*=‘*?”;5f1h;(1968} "Weldable structural steels"" :
 Bolts and ' - S3lky ‘Black bolts and rsts shall comply with B.S.
L Nuts. fgh;_ . _ff{l916 (1953) 31ack bolts, screwk and.nuts’, Those bolts’

s f:and nuts whlch are’ specif;ed in the. SpeCLfication and’
- on. the Draw1ngs shall be galvanized. :

”f'Eieéffodoo;}f‘T'j7?5315} Electrodes used for welding m11d steel shall
COUEELRTEE L domply with the requirements of B8« 639 {1964)

_;.ﬂf”Covered ¢lectrodes for: the manual. ‘metal-arc welding
. of mild steel and medium tenaile steel"

B A manufacturer's test certificate ng1ng the
.-v&results of . the" initial. teats carried out on such
,*w}%repreaentative electrodes supplied shall. be furnlshed
i hy the Contractor._ Any electrode with the flux on
2 its suriface heing strlpped off or; damaged shall be
'”;'rejected.‘ - SRR S
'}fﬁf:8316. Portland Céhont to be used shall comply with
oallthe- ‘réquirements of B.S. 12 (1958) ¢ If the
}}_fContractor g0 desires; Rapidwﬂardening Portland cement '
“lor other: special ‘cements way. be ‘used in placo of AR
_._[:TOrdinary Portland cement with prior approval of the =
'-f?i,Engineer._f-h . BT o R

T R




Transport and
_storage of
cement.

;._;_a separate conslqnment number and shall: not exceéd
.. 200 tons in quantity and no one series of tests or.
.ﬁganalyses ‘shall be applicabls ‘to a gréater. quantity
" of cenent; than this. - Samples shall be taken from
- each’ parcei in'the presence of the. Engineer, T alter-
~ " natively two coples.of test: cartificate accompanied’
T with test results. sghall be suhmitted o the. Engineer.:
N § o aoceptahie. ‘A-sample taken for the tésts from .
" each parcel shall be 15 1bs, and bo plaged if an alsw ...
tight. container marked with a clear identificatioh.r s
Lbefore sending to & laboratory deaignated by ‘the *
. 'Enginesy. The cement from wplch the uamplea have - 4
‘been extracted shall not be used in any works before
-"Ethe completion of . the testing and analyses and until :
ﬂ-it has heen passed as satisfaetory by the Engineera.;; s

;ﬁthe anineer may furthar test any parcei of the cemeht
*after it has been: stored at the Site prior to use.‘ﬁ;,h

- during transit or.: storage.¢ ‘Nao* cement will be . allowed ;
“to be used until it has been passed as satisfactory

 ‘tests that " any of the cement’ does not comply with' the .
requirements of B/S. 12; (1953) ‘pargel of: cement. from

. variouu tests of cement shall ‘be carried out in accordanc

. name of manufacturer clearly printed on the bag. Damaged“
: bags - shall forthwith be : renoved from the Site. Bagged S
cemarit shallbe adequately'protacted from weathering by

:Lconveyed in vehioles or by mechanical neana. . Samples of “”
the bags ahnll he submitted to. and approved by the Engi~';
-;near before use.zf o :P O ; e o

f;_however. the detalls proposed for- its transport, storage. .
"and use shall bo 5ubmitted to. the Engineer for. his approvnl.v*-

Q}ethe Cantractor shall construet at his own,aost adequate
‘weatherproof and well ventilated sheds having a floor or

Fach parcel of cement supplied shnll be given

In addition to the above teats and analyses,

i order to “make. certain if - the cement has deteriorated

by the anineer.[lg,x-'

If it should appear from the results of theae

which the . samples ‘Bave haeh ‘obtalned shall be - rejected

“and immediately removed from the Site at the Contrnctor's”w‘ -i:

sole cost. ';,

The Contractor shali provide. at his expense suc
suitable labour and cement‘ sand and” other materials
for testa by the Engineer at- Site.” HeaSurementa and

with the instructions of th 'Engineer.f

S3l7.- Cement shall be delivered to ‘the Site in orlginal £:3 fﬂ5
bags: with the description of itemy quantity, quality, and o

tarpaulina or other coverings while baing loaded’ or'-?"T

- unloaded. and during transit from the manufacturer's prnnises i

to the Site or. from the ‘shed to concrete mlxer, whether

The use of bulk cement will not be prohibitad,‘

‘J-iIf the cement. s detlvorod:in bags’ ‘to the Stte,




wood or ‘contréte raised at least 18 inches above the

" ground. © The sheds shall be ‘large enough"to store -
osufficlent cemont to ensure:continitlty of wvork and ‘each
._f;parcel mist beé kopt separately to. permit easy access for
'oTidentification, inspection. testing ‘and issue. Bagged

" icement: shall not be stacked higher than {2 bags. Upon.
~fdelivory at the Site the cement 5ha11 at  ohce be ‘placed in.
ffthese sheds and used in the order of dellvery.

L ‘*::gThe Contractor shall aubmit a weekly return to the
',Enginear of the various consignments ‘of cemént then in store, -
ushowihq what qu&ntity hasg: been received and issied during
,1_tha week, from whom obtained, and’ in what portions of the
'ﬂ'=Work the. cement has been. used._-; Lo :

S Any cement which has heen 3tored more than 3 months -
: *or which 1y migpected of being: exposed b air shall be
“tested. by the Contractor and: approved by the aninoer hofore
being used, notwithstanding that the cement may have been ’
pasaed as’ satisfactory earlier.-,; ;5,_ o

‘.:‘

. ﬂs318 All concrete aggregates shall bP obtoined erm -
T"sources approved by the! anineer.: The Engineer shall have

j:the right to reJect RNy aggregate delivered ‘at the Site

ﬂwhich in his opinion is unsuitable for use, notwithstanding

e Aqgregates for COncreto and mortar shall be tested
;'and comply with :the requirements ‘of B, s, 882 (1965} "Aggre»
'_f:gates from natural aourcea fpr c0ncrete"

A sufficient qunntity of acceptable aggregates shall
ﬁaluays be in stock o the 'Site to ensure that the concreting
j"work may continue for one. month without halt.

| Coarse aggregate.’ Sjl?.-iThe tern cosrse’ aggregato mweans an aggrogate re~ -

LTI T T talned ondl 3/16 inch B.S. test sleve. The grading of the
LA coarge aggregate 3ha11 ‘be. within the limits given in Table

.1y B.B, 882 (1965).- when the results of the grading analyses

j;frevenlod shortage of a- apecific size to the extent that may
f",affect the density of the concrete, the Engineer- may- direct
U the” Contractor to add requlred amount of “such deficlent aggre-
.f-,gate. "Theé’ grading of the coarse aggregate shall be such

. that it shall produce a:workable concrete of maxleum density
. and. strength, Such. denaities for the various classes of
. conerete: shall be fixg by ‘the Engineer after tests have been
fcarrled out oh the Slte.- The: Contractor shall take ahy step
ﬁthat may be’ neoessary to prevent the" segregntion of coarse
.aggrogato into sepnrate axzos after it has been graded and
B ;_::.'ﬂtored. . : . . R : . : S s




The coarse aggregate shall have en Aggregate

ei:Cruehing Value not’ exceeding 30% for conecrete wears -

' ing surfacés nér 45% Tor. other conerete work, The

;r;Q'JAggregate Crushing Value shall be determined as: -
’ Ideecribed in B.S. 812 (1967) . "Methods  for qampling add

- Fine aggregate.

-testing of mineral aggregates, eahds and fillers“

The crushed stone ehall be herd, durable and ;”g

.,clean, ‘and :shall not’ contein any clay, flaky or. elongated
particles’ orweatheredrbck. 'Stone. shall be crushed to. ’f;
~the specifiéd sizes by an approved type of crusher, “_";Vr
... Powder or fines: passing the 3/16 in¢h test) sieve shall be
- Rept: epart and . thoroughly waehed by the approvad method,
"if s0. directed by the Engineer; :g“ - :

13320.; The send for concrete shall be perfectly clean.
,'}sharp and: free. from clayey and organic. ‘matter and shall -

- ... .be capable of: passing through -a 3/16 inch B.S. test. sieve
~:.‘and -the portion passing through B.S._test sieve No. 100
"shall be less than 10%, ' And, it ‘shall be" graded so'j'F;
“that: when mixed with the- -¢oarse aggregate. cement ‘and

7 water it shall: ‘produce ‘a’ workable ‘coticrete of Maxiimuim

' j:-'4_:dena=;i1’,)l'.-- The sand shall compiy with the. requirements of
i Bs8, 882 (1965) "Aggregates from natural sources for a{_
'~ﬂjconcrete“ j SR I i o :

- Crushed stone eand may be added to natural sand
in order to. achxeve ‘the " requxred greding.- Crushed etone

"_-finee may only be ueed with the approvai or theuEngineer.

storage of
aggregates.

g3321. “Al) sand and aggregetes for eoncrete work ehall
be stored. in bxﬂs or- on. stages whxch are so designed
:as to prevent the segregation of sizes, or. 1nter-mlxing

"or aggregates of; different sizes and to avoid the in-' '

“clusion of dirt, organic matter and other. deleterious

'materials.f Each' size of aggregete shall. be. stored

Stﬂne. Co

‘seperately unlese otherwise approved by the Ehgineer.~-*575”l“

‘:;5322.— The stone to be used in the Horks shall be of the
.+ hest.quality suiteble for respective purposes, . and ehall
.- b& hard, . durable, tough. ‘reaslstant o abrasion . ang -

f[weathering and free from earthly: or’ friable tfatter, end

_ “f,to secure &’ eufficient supply of specified stone for the '
o rWorke..,;ﬁ e T T RS L

Admixturos.

Water.

'f'5323.' Admixture “in concrete shall be used only after
“trial tests ‘have been carried out -in’ accordance with
'Clause SAOQ and approved by the Engineer.¢,__jfrf :

' 3324.; The Contracter shall meke ‘his’ own arrangements

”_other defects. . Crushed stones: sheli riot be. flaky or: eloﬁu f‘ e

- ‘gated ‘and the sources: of supply shall be approved by the
: JEngineer.‘_rf.,-,., B . : .

The Contractor'shall make his own arrangements

to providesufficient supply or approved weter for the




L production and curlng of conorete. The Conttactor may
f-draw ‘watar supply at his own cost from Pending Helghts
TﬁEstate, about 1% miles from the Site.

.

RS SRR The Water shall comply with the requiramonts of
RTINS : B S. 31&8 (1959); and shall. not contain deleterious sub-
_{Ystances puch ag . 011, acid, salts and’ other clismicals or
Corganic impur1ties in'a quantity that may affect adversely
 the quality of concrete.f“f'_¢ =

',?imberg.}f::3f7{455325-: Timbef used in the Permanent Horks Yy sp961fied N
S e ?:gfj‘respectxvély shall be’ first ‘grade ‘Belian or . Bakau produced
" in Malaysia and - qhall be properly soasonad and maturaed,
‘ _sound, straight, froe; from warp, sapwood, rot, ‘shakes,
“large and loose knots, woxm holes, wanes; cracks aid.
. other: defects and . shall:comply with-the requirements of
“.:"The Malayan Grading Rules for Sawn Hardwood Timber
N Special Harket Specifications fox Strlps and Scantllnqe"

: Lxcept for those piles used in- antx«e:osion work,
..'5311 pxles to be: used for the; foundation shall be- qtraight
. parked fresh’ txmber free fyom warp,. cracks, decay, etes

-~ Thé: point of the round plles shall be cut into-a cone or’
2" shape.of- pyramid._ The standard length of the pointq shall
”Va,be 1.5 tlmes ‘the dlameter or pilos.‘f:-

B ..Timber fo: tempornry woxk _ch as for supporting .
7};the sides of trenches and excavations shall bi of good sound .

U qualitys and dimensions sufficient for the work’ in. which

'“j'vit is to be used.~h_lﬁ- R

S f Sawn timber to be used qhall be cut ade square and .
}'”wtrue on all four sides to the scantlings and. ‘shapea shown
ceo on - the Drawiﬂgs,'and all joints to be ‘accurately cut and o

*;ﬁ.close fitting, well housed and spiked {ogothers

B Timber specified to be treated for preservation .'
“j!shall e vacuum/pressure impregnatod”and tanallsed with .
:;;ﬂwood preservatxve to an aveérage dry salt tetention of
0,95 Lb/¢u.fte for all interior timbera and 0,50 lb/cu.ft.
* ”ffor all exterior tlmbers.----_ . e
_ All timber to’ be treated must be machined to final
;['Jdimensiona before - treatment. All timber must be thoroughly .
.. seasoned to- comply with ‘BeSeCoPs 112 {196?) and to a moisture
L contéent of ‘hot more than 25% before treatment. Treatment .
looilcertificates shall be obtained from the treatment plant
"'L?-and submitted to the hngineer..:“F' : o _

r The whole of the timber stored on the site tilat be"f
,;'protected from the weather and properly stickered aud : .
-j“'stacked to enable froe circulation of air around all faces."

o The dimensions indlcated on the Drawings shall, 1n
_.';the caseé of sawn timber, be as the finished size, and in o "

. the case of round tlmber, ‘the mid longth si:e extept other-’f.'l
'”g}fwise specified. TR i : .




Tascine ¢

Bambbo

c.:'l'i._l;jlb'ing.,= o

Bakaﬁ.choﬂ

"ﬁ'5326. he fascine may he made frqm any kind of tree‘ g

ﬂ,_’guxded by the’ ganeral prxnciple of obtaining solid
' ”fand tenacious ones as mugh as o

fffbe‘fzrmly t1¢d 11ito a bundle with pliabie bark or.wisteria .
©_wine oriRotan rope ‘at three: places. Ahe girth of-the B
"f;fbundle thus prepnrad shall be not loss than 2 feet 3y 1nch
cand ol foot 10 inches at the points of 1 oot 6 anhos
and G feet 6 inches from the cut: and, respectively.:,.
. “¥When sticks’ shorter thar- 8 fect dre; approved for~ making
S fascine, the mxxlng ratlo shnll be as followas D ”“_“f”

:‘kept in opon storage fo: too long a’ porlcd, it shall be
_{lnspected again before use.,

 _are gtacked nnd placed in sueh a way that air would paes

. Tthe thlnegr shall have the rlght to’ reject such materials,
_g,notwlthstandxng that the fascine may-hav
te bo‘satlsfactopy‘at the $1t0

“:hanar usxng - rope to ascertaln i the girth.iqfadoquate_ ff""'
uvolumc at the directlon of . thc Englneer-

_cut in 1/8 and: giich piece in-length of . mot" le8s than 11 _
: -fcet.} All bamboo sh&ll be gxeen anhid stralght and acceptable-i
_'to the Englneer. N : N

_ 83?8. The Bakau pegs to be uqed for the fasc1ne mattress
;,Qhall be durable: and qtzalght, about b feet in’ length'i"‘ e
andup lo lé to 1= °/3 inches in diametex at the cut ends 0
:]The top end shall be poxnted squar&.: Ten of such pegq_s;..'V
'*_ahall be tled Lnto a bundle.;,j“ B : o

except” conxferous troes, but the selection must ba

‘oq51ble..:‘i—v

'ﬁ.;A dogen~odd stlcks with lénqth over 8 feet shall

H~ The fnSCLHP qhall be green; 1f any fa501ne has been

I storing fascineq at the
that 311 the fasc1neq

site, thy Contractoy Qhﬂtl Bee -t

thzough the faseine f:coly and water would draln roadily B
Should the fascine be found to be dead ‘or ‘rot on re- 1nspect10nr,i

been 1nspectpd

On 1n»pcction, the lnglng( take out a- bundle

- at randnm from overy, 109 bundlee aﬁﬁ meﬂsu;e its: girth at

places of 1. foot C 1nches and 6 feot 6 1nches from the cut

a5 specifieds Any loose hundles ‘Tound shall be - replenlshed
by additional number of faucines ta make up the requirod_ =

3°?. “The bamboo to be uscd 5hn11 be 3" to &" dlametet,




EI-fﬂFixture'for'1”

T In storing at the aite,,four to five bundles shall o
ﬁ;;;be stacked alternately erosswise until 100 or 200 bundles
‘are piled up 1n one heap. ;v;;L; T

: -fJa Pegs in each heap shall be inspected as- to their _
'-length and diameter, and’ the Contractor shall replace n;j
& ;those rejected hy the Engineero ' S

B 5329. The fenders to be used for the quay wall and
;;'the breasting dolphin shall be, Super-arch Dock R 2
. : Fenders as manufactured by Bridgestona Tire Coay Ltd..
lor Seibu. Ruhber Chemical Cosy Ltdey or. approved ‘equal,
L and shall be to the dimenqions shown on the Drawings..

‘"’f?ehdefs; L

R The fenders shall satisfy the following 3tandards' -
e at 8 time when the deflection reaehes 40%1. '

- fReaction ForCe Absorption Enerax

-.Quay Wall “'110 tons :f‘” 16 tons»m.

’-  Breasting Dolphin ;’3189.t°“$} ‘  f f 15 tohs-m.

.:13330.: Thf flxture for fenders shall be Super Bolt, o
“;A type as: manufautured by Br;dgestone Tire Coa,. Ltd.,.

R TIN ) o approved equal, and shall ba to the dxmen51ons shown
”-.j:on ‘the Drawings. : : .

":”;f7Li:ﬁ =}::51[:¥. Thn boxes and bolts of the fixture shall be'madé
IR . ”',of stainloss steel. ,

: Bollards and _a,sgsx.. The bollard and bitt shall withstand the line
-ugbitt. CUen i pull-of 35 tons and 100 tons respectively, and be of the
U 'L]ffshape and dimensions as detailed on the Drawings.
- A11 matcxlal shall comply with the requiremnents of B. S
3100 (1967), 'Carbon stecl castings for general purposes’,
S The  Tixing: bolts and nuts shall be-of the shapé and
L _fdimensions as shown on the D:awlngs, ‘anhd of quallty comn*'
;“plylng w1th B S. 916 (19)3]. C : .

:’fCast iron ':”ﬁf;8332. Cast xron manhole covers and. frames shall be of,
manhole' COVers,;f“heavy grade and shall-comply w1th B.S. 49? {1967},

f etc.‘-;-‘,;,-,__]:"Cast manhole covers,'road gully grat:ngs and frames, for
: L e .C-'drainage purposes", ‘and "shiall be to the slzes and pattern
”'f.numbers shown oh ‘the Urawings. SR

"7&5333.7 Relnforccd concrete p;pes to be: used for’ drainage

.- culvertsishall comply with B.S. 556 (1966), I'Concreta

= ~tfcy11ndrlca1 pipes and. flttings 1nc1uding manholes, inspec"‘
':V;QQtion chambers and street gullies“ ' ‘ AT

=f”ﬂ2533&.' Paint,to be used for bollards, bumpcrs and others -
" shall comply with the requirements of HB.S. 2?8 (1935) “Ready .
“f,_mixed palnts (oil gloss) zine oxlde bas e“ F _ o




Bitumen, - :'-5-8335. Bitumen to be used for the pavement of roadways$
T ghen storage ‘area and for the Joints of concrete pavement
" ghall comply with the requirements of B S. 3690 (1963),
- "Bitumens for road purposes"

ffoe. L0 *';f,8336., The material to be uaed for:making sacks for,;
protection bags. -toe protection works shall be of polypropylene Sheet.:
il oniNo, PPFI700 marufactured by Mitaubishi PatrOchemical
 ﬁCo., Ltd. of approved equal. ,‘,-;.. - :

Grating, f'ﬁrﬁj.5337o-;6ratings tc be used for open drains, Typa A,_B,:.;- Tl
S s and Gy oshall be made by processing, fabricabing, welding .-

" and ‘galvanizing steéel plate complylng with B,S, 4360 (1968} -

‘. The gratings shall be the products of Kobe Steel Horks, SRR

N  Ltd. or approved equal.;””~m

S Gratings, types D and E, shali be made aa shown S
,'_?on the Drawing by cuttxng, proceaaing and welding channela S
- ahd round-bars., -After fabrication. the gratings ‘shall’ he
. thhorough1y cleaned with wire brush {o be. free from looae
“'mill scale: and rust, and they ghall be: applied with' three
3 coats of protective paint approved by the Engineer._@f :

‘ Aluminium coated'?Sj38 The aluminium Voated steel wire shall hava smooth
steel wire. R *surface and be free from. defeets such ‘as bubbles, flaya.
S -'cracks,rust or coating damaged ‘due to bending or any L
 'other causas, and Sh&ll comply with the following standardsl‘_

Diameter -‘Tblérance',_Tensile ;.Torsion ?_COﬂting' Winding -Uniformity
mm T Thmc o strength. . - g/sqeme . test . test oo
o ‘ R R ;.TimesZmin T

g R e

Lhd
o
-
=
1

5,04805 .

Bo5=5.0" s 0010 W om0 e e

A+

hokls: b e g g T

. :"._"'_ o

3.5~&;0 e e fu_;‘uj-7 ﬂ- T g
s ..‘. W K .j.“  ; n€‘ :_‘-'.

. 209.-3,2. 0.08 ‘ ._ .' ' ‘? P “ -

e

2.6;2.§'.. ‘ :ﬁ: : . ““;Ef f"ﬁt'fﬂi-,'”

2.3.8.6 W w0 g

2’0“2.5 _:?‘  # : f -f,:l“T“th[i;ﬁfjh‘ B

Galvénizpd3 _'i 5339. Galvanized steel wire shall be made of mild stoel s
‘steel wire. - wire complying with B.S. 1052.(1942) “and galvanized in :
- "“'xl-q;accordance With B¢5- 443 (1961) "Galvanized coatinga on R
'_ wire" R ; A R




 Stellar sheet.

_553&0. The Stellar sheet shail be made from & mixture
[ of :palm fibre and’ synthetic fibre’ in’ the ratio of 60%
L and Oy respectively, with rubber latex for bond and | .. oo
idyed with coloring agent, then vuleanized and drled for- rﬁj L
_ﬂfinishing. ;,- S b SR AT

The Stellar sheet ehall have @ tenalle strength

iaf 13 kg/sq.cm, ‘elongation of 32%, density of 135 and.

i fljapecific gravity of 0. 067. The tolerance on thickness -e;'

~shall be within 4+ 5% '

Alternative materiale'may be ueed if the samples

:.faﬁd test ‘data submitted by the Contractor ahow a quality
L equivalent to- that specified or higher ‘and: approved by
";the Engineer.:-:--s S FERICEES




: }rés&ol. Concfate shall consiat of cemént, aggregate
o and water thoroughly mixed and compacted ‘
strengths as: shown belowz AL

Mixing §
Proportlon H

: and strength._ j§

. Cini?“r'ian 3"'!;- GRNERAL CTVIL WORKS -

pro\r_ic__le_ S

Quality Maximum ‘size i; :ﬁpMinimum I
of . of. coarse‘fﬁ_f y}:quantity of t'
Concrete | aggregate . ' cament per

_inﬁ“;,f _f_ﬁ’cubic yard.

Stanﬂard design strength

% of concrete |7
Codnlsttus 1be [

AA

?'f-QSGQEW S

Prellminary test
to determine
_ concrete mixes,

Clause 8h02 to determine ‘the proportions ffcement, aggre«i,

“the. prellminary teats: shall show the desired workability

B The quantity of. cement givan 1n the above :
table iz intended to serve only se a guide to secure,

 the required. strength of- concrete at the Site.  Tests g *f:?
'shall be carried out.prior-to the’ actuai placing of concrete[}f

of various classes in accordance with' 8.3{11881 (I952) and -

gates and water to be put into the mixer.;,The results of

with strength of 25% over that of prescribed ‘test cubes,
or strength: higher than the margin the Engineer considera
allowahie to ‘cover, the possible braakage a8’ the results o
of teatlngs performed in consideration of the Contractor'

' plant,_equipment, organisation and degree of quality con-ﬂ]i,lf

“trols - The mixes’ finally ‘decided upon. by the preliminary :
" tésts shall be’” adhered to during ‘the progress. of . the work s
_ except otherwise modified by the Engineer which may be' re-

quired: in: consideration of any change 1n materiala or tesff"ﬂ?
results. R : . L SN

5&02.' Before commancing any concreting in the WOrks, tho" e
Contractor shall make trxal mixes:of varioua classes’ of -
conérete usan samples of aggregates and cements typical

of those to be used in: order to; determine the required

' 'wcrkabi1ity, durahiiity ‘and: strength, ‘and aubmit the “'*-:-'“

‘rasults to the Fﬂgineer for his. approval, The Contraétor j.f.”
-shall make six test cubes pccording to the: prescrlbed mix-Js.f
proportions and carry out the’ prelimlnary testa.- S RRRE




;3*Based upon tho tesults of theae tosts, the proportion
= of cement coarse aqgreqate, fine: aqqregate, water and,
cif approved by’ the hngineer. admixtures for various o
“elasses of ‘éoncrete; shall be determined. ' The Contractor _
_ﬂahall allow sufficient time-to en&ble the Englneer to
Lostudy the trial mixes and the results of J-day and 28-day
L strength tests.= The test cube ahall be a 6 {itich cube and’
'“‘the methcd of testing shall conform to B.Ss 1881 (1952)..”

- 403.- he Contractor shall within two months efter ‘the

"Dote of Commencement of the Works provide a lshoratory
for-carrying out tests required for the quality control
zfof concrete and asphalt pavement works am well as other -
" 'tests ‘as specified in the’ Contract, = The provision of
i'thé laboratory ‘stiall be deemed to -include the building,
Sfitting,- furndshing,’ oquipment, supply of water, fuels,
ﬂyeloctrioity and materials required in.the. tests. and
’~iiremova1 upon the completion of the Workse :

7 Laboratory,

v

' The Contractor shall provldo at his own cost,
 atho sbrvices of ‘ane trained and competent Laboratory
EfAssistant ‘and two. laboratory workers for the maintenance
~u-“fand efflcient functloning of’ the’ laboratory. “The number
Loiofthe. abovo required personnel shall be taken as an .

: avarage for the ontire period of. tho works, but for the
ctual: requirement at- any. one-stage &f the Works . the Con=s
tractor shall supply them in’ accordance with the instructions.
of the Eng;neer._ .Such’ personnel shall be placed under the
‘direot supervisxon_of the Engineer.j, ' y

: Tho laboratory equ1pmant 3hall 1nc1ude those llated
in: Appendix !A' to the Bills of Quantitiea. Non ‘statement
of certain equzpment, instruments, apparatus, ete, in the'.f
said Appendix shall not relxeve the:Contractor of his ree
sponsibility to. carry out: tests required by the Engineer_'
for. the execution of the WOrks. L _ _

_5404. All tost cubes shali be teated in acco:dance
_ith B. S..lBBl (1952). The method of compacting cubes
by vibration shall be approved by the Eng1neer. o

Test of concretes

WL i $1x test cubes shall be taken as and when directed

7 by the Engineer’ during -the concroting. Fach cube shall

St be indelibiy ‘marked with date, series numbey and other

o markings requlred by the anineer 24 hours after the . cubes.
"?were cast.' ﬂ—MHU_V. Ee .

< : Those test cubos shall be tested to destruction
.Qby compression under ‘the . suporv1aion of the Engineer.
" Three of each .series of. six cubes shall be measured for
Lfve1ght and: compressive strenqth after 7 days in the
< presence of the Engineer, ‘and ‘the remaining three after
_Q28 or,other-number of days required by the anineer..




Tost failuie, . -

";lower'than tho desxgn strength shall bc rejected. The

"the mix hes been corrected.;rgz

The full detaxle of the resulte of 611 com_7“”

“i~presstve etrength ‘testsy eccompanled by informat ion LR

“on the type and quantity of the cement: uaed, and the

.f?resulte of sieve’ analyses of aggregates, together ”t

T wlth mix proportions of concréte ‘of various classes -
o shalls ‘ba’ submitted to the Engineer w;thin three days oo o
Va;fafter the completxon of the tests. P e e

Any concrete which teet results shows & strength

"Eiitect results for the approval of - the cngincer.‘;'.'_,

In addit1on to the compre551ve strength tests..

 the Contractor ‘shall carry out alr content and slump ™~ . s
o tests on- concrete’ from time to. time Ain: accordance with';. T
'“f]the instructions of the anlneer. : Fame

SkO). If any teet cube fa1ls to meet the specified
‘ﬂ,etrength, the ecause of-the fellure shall be. investigated
“forthwith and the resulte of 1nveetigations shall be P

.3submitted in wrltxng to the Englneer. After hav;ng
. studled. the report,’the Engineer.shall take .one of the ‘
' ' £01low1ng mcaeures whxch he coneiders most approprlatea:;“”-'

" The repreeentatlve of the Engineer ehall, pursuant

to Clause 39 of ‘the Conditzons of thé:Contract, order the
"Contractor 6 cut out “the concrete An: thet part of the ©

Works of which it is ‘ar sample and replace it by new con~:
crete. ' : : : o :

when the fallure relatee to concrete 1n structural

. " niembers which lend- themeelves ‘to load: test such as- beame,
; columns oy slabs, the Engineer may order such member to

be g0 tested in- accordance with his’ instruction.; It

: cracking ‘arany other signs of failure appgars. in the test,oh

such concreté member: ! shall beé- cut. out.-og. demolished to

the extent ordered by the Engineer and replaced w1th sound

concrete.

When the failure, in the opinion of . the Engineer,
is slight and occurs in a; construction Joint or other
continuous concretlng operation for a 1arge maes of"
coucrete, the- completed work may . be- retaitied: until the

‘next test: result has been’ obtalned and, if ihe failure .
still persiste, the Englneer may then order that concreting:.

shall cease forththh until further trial teets ehow that e

: thn the fallure is serious and relates to ‘a mass ;75
concrete. ‘the hnglneer may order’ onie or more’ cyl1ndrica1

‘cores to be drilled out and tested in accordance with B.S. -

"18481 (19)2)-. ‘Acéording to the results obtained the Engi-”:r“
_jneet may order the defective concrete work to be cut out
:,or demolished and replaced by new. concrete.ﬁ“ S




R The coat cf all thcsc rcmedial wcrks 1nc1uding R
{ftests, the provision and installaticn of. Jacks, Rentledge, .-
:;]dcflcctcmeters, and other equipment ahall be borne by L

fg,thc Contractcr."gga;wl.,_,_:, '
Af“ShOG. : All batching of cement and coarse and finc aggre~'
Chgates. shall be donc by approved adjuatablc weigh batchlng

‘Quachine- ?-;Q - ISR Lo : . S

e : The water shall be fed into the mixcr from a. tank
”ﬁprovided ‘with means of addusting ‘the correct amount’ of water -
. supplys “fhe mcisture content of the aggregates shall be

o duly. taken ‘into ‘account so that the amount of water to be

+ fed into the’ wixer may he. determined accurately. “The: mclsturc !

- content of any- aggregates chall normally be measured twice " :

“arday, once in the morning ‘and once in the afternaoi; or at -

stuch other time as considered neccsaary by the Enginfcrj;, ;,<*

P ; The tolerance for thc batching shall be withxn 3%
;;5§ for cemcnt and aggregates and 1% fcr watcr. 2

c‘%Equipment for*_-ShO?.. All machines, tools and equipment used, for mixing,_ '
J&concrcting. 5¢3ctran3porting or’ placing ‘¢onerete shall be kept clcan at. .7
' ~o0 a1l times., “The batehing’ ‘machihe shall ‘be provided with =
oaimple. “and: convenient. wcighing mcchanism, and they shall
- be_ checked and adjusted from time to. time in the presence ;
sonaf the Englneer. “ALL mixing machincs shall be thorcughly
"-fcleaned with water bafore: mixing coﬂcrete. The same mixer
. .shall not be used ccntinuously for mixing different mixes,”f“'
*”fwithout being washcd and cleaned..J} :

SoMixdhg. oo ",:AVQSQOE' : Concrete shall e mixcd in a batching machine of
eoncrete,. i *apprcved typey continuously ‘and - thoraughly to a uniform
SR Yo densityy colour and: conslstency. The -mixing time shall be
oo more than 1% minutes at a speed not exceeding 18 revolu- '
.“.;tionﬁ per: minite ‘and whcn thc specified time has beon pro-~
-+ longed to more. than three times, the operaticn of the mixer
:;fshall forthwith be suspended._'_,_j

i No new materials shall e~ fcd into the mixer until
: 1_hthe concrete in the drum haq been wholly diﬁcharged and
| eleanedy ot

Q”J-c”r”:ﬁ?x; Should the Contractor find it expedient to use-
'1tgama11 typc mixers for special or outlying portions of the
]}gzworks rgther than from thc main batching plant or plants,
L he mayy " subject to the approval of the Engineer, do 80,
y".,i“;prov;ded such smaller concrctc mixer has also becn equippcd

‘jg)jvith a wcighing mechanism.cw h :




Formwork and

center:ng,'

o o.cohcrete members shall be to .the: Engineer's approvaly il
- Any metal ties: and securinq dovices used to hold the’ formwork”k-j
“must. be of aich'a type that the metal parts 16ft permanently .

‘”'U~Tby the anineer, suitable qauge boxes maY be used'.*f

 of concrete, workpeople and concreting equipment as well -
Las-gide pressure exerted from concrate on the formwo K and
ﬁ_centerlng durlng the concreting oporation.;;;o ' '

Normally. hand mixinq of conorete will not bo

hiallowed “but ‘where - the total gquantity of concrete is small R
) o wheré the worksareof minor . 1mportance, the: mixing may _"
;3f'be dona’. by hand, subdect té the anineer's approval, and s
~his entire discretion, Whore permitted hand wixing of . ;
" concrete shall be- done on:a hard, even and Aimpervious . surface=‘f
- of ‘adequaté size,  The. materials shall be turnéd oveir rot: _
. iess than three times in a dry state. A ‘measured quantity{tq S
 of water shall. then be added gradudlily’ ‘whilé the materialst e
_.,fare further, being turned over rot.less’ thah three times. in.
Ao e wet -state and. worked together until A mixture of- uniform: _
”3¥'consistaﬂcy ahd colour 1s‘obtainedo ﬂq;:;f L ; S

Where the volume batohlng is specifically approved S 35

';TS&OQ. Tho Contractor qhall deoign and conetruct the form=. Lo
_mTworks and centerlnq so as 1o ensire: that the finished conw,;xj:'
- crete worka are’ true to the reﬁuirod lines’ and dimensions . .. -
- “shown on the: Drawings and that the conorete can be thoroughly;”ﬁ
'.fcompacted thhout distortion.- : 1. . o

The formwork and centering shali he ‘50 designed aa

"-.;to fully withstand ‘their dead welight, the weight and. impact o f

Prior to the construction of formworks and conterinq,:;j‘f

“the Contractor shall: submit for the approval of the. Engineer i
'the detafls of their ‘structure and materials he proposes’ DR
_to uses But such approval shall in no’ wey relieve ‘the Con-ﬁ;.g“l
:ttractor ‘of his responsib1lity for. the. sufficiency and effi-.' s
- ciency of the formworks and centering”’ . e ST

The rormwork shail be so designed that 1t may be ._ﬁfpsi:f

:easxly constructed and removed and the’ jolhts of shutters

or panels shali be seourely upright and as Perpendiculer;_f:
or parallel 1o the ‘Axis of- concrete members as: possible and
be- perfectly eclosed. and tight to: preven* the leakage of

,mortar.. Unless otherwise shown ‘on: ‘the Drawinga or’ directed E
by the Enqxneer, 3/& dn by 3/4 ing chamfers or fillets shallff_;

be provided at all angles and arrisses.ii __,_ e

' The material and posit1on of any tiea passing through

embedded in the coricrété are not nearer than one. irich from T

* any finished surface. The holes ieft by the removal of ties .

mist be compietely fxlled with mortar of- approved composition?if

_and to the satisfaction of the Engxneer..'

e




B .E:The inside faces of formworks shall be coatod o
T:wlth‘mauld oil or other approved preparation..in either
Leage! of a: type that will not’ affect the strength or mar
Lthe appearance of the f:nished concrete. and care shall
e takeh 15° prevent the oil or other approved preparationuf
'7from COmlnq into contact wifh steel reinforcement._

= S Where formwork is rewused 1t shall be thorouthy e
: -_eleaned and repaired to fhe eatisfaction of the Engineer.'

T he centerlng shall be so constructpd that tha
‘“ffload bérne thereby. way "be securely transmitted to the
.. foundation. ‘The’ foundation for centering ‘shall be suffi-~
"ciently solxd and atable ad that no uneven subsidence may”
occur.-\-ru- T b ; .

S -fuThe completed formwork and center1nq shall be *-g~‘ 
linspected and approved by the Engineer before any. conv S

BRI The formwork and centerlng ahall he removed at S

:j;the time and in the order. approved by the Engineer, Such
?"removal shall ‘be’ doné as. qently and: securely as poss1ble
80 that no. damage is cnuqed to the structures.

g The formwork for exposed external faces of: concrete
shall be. wrought formwork and for unuexposed faces the
rough formwork._: = SO

"fﬂoﬁidéd_b@nqkete;,S&IO., All link blocks. kerba and other similar things ‘
QEEIEE NS REET ”specified ‘or ‘shown.on the Drawings or other moulded concrete

shall bée cast . in: atronqu built ‘moulds fitted with all’ re-

quisites for the’ formation of chamferq, radli, V-grooves,

recesses, lewis holes. etc, to produce units perfect in

- 8hape, . true to’ dimensions with simocth faces and having

G elearty defined chamfera and radii and ‘aharp arrisaes on

e exposed edges.f- SR L

o *T?:The mould shall be placed tevel on the well com-
f.pacted hard ground or:. on’a concrete floor for casting. .

‘i The ‘concrete -shall. be deposited slowly, well worked in ‘
and thorauthy packed ‘and vihrated 0 as to ‘dispel all air
bubbles anﬁ to fi]l the mould in all corners perfectly.

; - dequata preventive measures shall be taken to
;;prevent the mould from swelllng. deflectlon or widening
”_in any way when the concrete has’ been ‘deposaited in the

2 mould.. A!so, suitable meAsires: ahall .bé taken in the rewx
iﬁmovai of the monl '1thout causlng any damage to the cast




v Al] m0u1ded concrete shall be cured as speci-r._'fmjf
':;fied in Clause 5415- "';:T T - TR

o The Contractor sh&ll causo the date of manu= iy
u-~ﬂfacture of all’ conciete blacks to be readily known and

. no cast blocks ‘may he brought ‘into the Sitée unless 4
”ffﬂthe test ‘cubes resulta on ‘the blocks shall ‘have: attained;l',i_
a strength’ greater than the minimum work .cube’ strength L
,Vﬁwspecified for 28 days for the class of concrete uaed

'i;in the castinq. : SR : S

: f'». Dur:np th@ manufacture of link concrete blocks,"

: “the Confractor -Bhall wake’ three teat ‘cubes frof any

" one batch-of every 500 blocks or less and carry out a’
~sories of stremgth tests on these cubes at. his’ owﬂ cost S
according to the lnetruotions of the Enqineer.. o

- Steel ﬂ.:h*:-."_shll.‘ Sfeel rod reinforcement shall be bent Bﬂd cut
' relnforcemonta - :'t6 the' exactshape and : length ‘ag shown ‘on the Draw1ngs e
: and- in a ‘manner which’ will not " damage - the material.“r;;:}gr-i”

- “Where it is necessary:for the: reihforcing bars to be:

fworked hot1 ‘the - full detalls of the whole work shall
”bo approved by the antneer.ﬁ_“',~ L L

ERRN 11=Before stepl xeinforcement is boxn “fd
'theWbrks, any - loose mill” scale, loose qut, Lel¥yl : :
grease;-dirt or other matters 1mpa;r1ng the hond between S
. thé- concrete ‘and. steel reinforcement ‘shall be removed - -
by u1re brush br other method acceptable to the Engi-' ;7"5
.:neer. . . - - . :'-
The Contractor shall submit to the Eng1neer ‘
R bending schedules detnllinq the relnforeement required -
for the Parianent Works, and-all workirg drawings.-and @ . -
“lists of reinforcement based on the above ‘schediiles 1n
_dccordance with 3, Form of bar. schednle" of B.S.1478
(1967) ; "Behding diimensions and schedullng of . bars for 1l
the reinforcement of concrete" at his own cost._ S

_ The Contractor shall provide all neceasary H"‘_ '

cdigtance pieces, and spacer bars made of. mortar at hig. oo
own:cost to- ma1nta1n ‘the. reinforcement ih the correct 7;1f
7posit10n as. shown on- the Drawlngs., ‘The use: of wooden_;f

“hlocks wxll !n no clrcumstance be allowed.f_"

. Upon the completion of the bending,_cuttlng

“and, plac1nn in the formwork, thérsteel reinforcement’ .. . . *
‘shall be. znspected by the: anineer for Ris® approval.,f"”“
‘When a long time has elapsed between. the' placement of -

" reinforcement and. the concreting after such approval,:_.
it shall be inspected again by ‘the hnglneer for hiSrgf;ﬂ
approval bpfore concreting. : B P




Y . " Where splicea cr ovcrlappinq in reinforcement ”
f'gare required the round bard, whetheir in same size or

s noty unless otherwise ahown on the Drawings, have .an_
;'[overlap of not less’ than thurty diameterw ‘where a.

S U-hook is employed on ‘each “eni” of the overlapping bars.
j_Twentwaour diameters shall ‘beuged in’ ‘the ‘casa of deformed
~ bars.. The: fabric . reinforcement shcet ahall have two meshes

ch}pnir of best hlack annealed wire No. 16-8.W.Gy at thrée - ..
o Wore places, wound twice and twisted tight with proper'” o

'VQ.Zbinding tooiq.' =

S -,IThe numbar,size, ‘form and poqition of all steei
;[-rcinforcing bars. ties, stirrups ‘and other parte of the
.~ rainforcement . shall bs placed in ‘exact accordance with:
Cthe Drawxngs and kept in the correct position in: the forme

works in a manner. approved by the anineer 80 that ‘they: R

'cwill nct be displaced during ccncretxng cr compaction

of hc deposxted concrete. 1;:‘;‘ .

G All the 1ntersection of reinforcing bars shall
"be hound tight with the. previously mentioned black.
[ nealed soft—iron wires in: the sume ‘manner as in the.
- splic1ng of hars or by usinq clips. {-'- : :

Conveyance of :;{35412. _ 11 freshly mixed concrete and mortar shall be - :
concre*e..g ,}¢conveyed as quickly as: possible from the mixer to ensure e
R R S that Ho bleeding or aegregation of the aggregate con-'
SRR ; 'stituents may - ‘ogeur and the slump value ahall not de-
jcrease 1n any uay. e ’ '

B When wheelbarrows or trolleys #re uised for the
Agconveyance,_a level passage: . shall’ beproﬁldedto .ansure
‘that the concrete docs not seqregate whlle being trans-

-jjf‘ ;;ﬂThc belt conveyor and distributlnq chutes shall,.'
_'onlylbe used with the approVal of the Engineer.

 -T5D¢§p§1ciﬁ§j,_:quéshl3.‘ In nc circumstances shall the time elapse moye
' ‘concretes ¢ ‘than half an hour between: the time when water is added
R o the mix end ‘the time when the concrete is. flnally -

_”'{;placed 1n the wOrks.;l;;ri

L Before placing the concrete 1h pcsltion. the
gﬂj,surfaces to. reccive the: concrete ahall be blown and

- cleaned jof all: debris, dust, rubbish, dirt or any other

.7 harmful matter and then covered with a ‘blinding layer

- of mortar; of about the sare quality ‘with the mortar in.
—“,the ooncrete.-. ‘ : : .

overlapped.u Bars “shal} be sccurely wired together with &~



Compaction of

concrete.

Bite approved. framed: sheetlng, tarp&ulins; ete. for. the. :
'protectxon of newly placed concrete., Should any concrete
. be- damaned due to:rain’ storms or, other weather condit1ons,.

L e concreting inany onesection ahall be carried e
out continuously in the otder approved by the Engineer.~~-' Lo

‘fjaThe concrete ‘shall, be deposited in” sueh ‘&’ manher that it
'”shall not - he segragated or moved aft r being placed in ;,ﬂ;"

Conerete ehall be 80" deposited that 1ts surface ie;‘

.-,:fi'nearly level within a “section. . Yn no case shall cohcrete'j}fﬁﬁ
";',ﬁbe dropped from a height nore. than h feet.:‘_, C S

'51: Befere new: concrete is added' rconcrete which has}_

";_already sat, the laitence film and poreus }ayers shall be73
. oremoved; the. surfnce keyed, wire brushed and well watered,
o and a l/? inch/thick céat of cement iortar of: about the: :
| mame’quality with the mortar: in the concrete shall e QV‘f”f »
-applied. The new cohcrete shall be.well rammed to the old. Lo

Fxcept where arrangements have: been. made forv‘

'placing concrete Under water with the approval of the Engi-=*"
‘neery the area-on which’ ‘any concreteis to be: piaced shall:.

. be:made free ‘from standingu : S
. Running water:entering’ such,areas shall be kept under. conet
‘1rol durinq concreting and for 2& hours after the concreting.1ﬁ-

ter during concreting.‘,

~ In the event of rain storms or other severe weather

if ;condltions aris1ng, concretinq ehall be stopped. Alle con-tf' .
oeréting materials and plant are to be_adequately protected
‘againat the rains .ang - strong windﬁ._

“To’ imeet- such” circum- :
stances the Contractor ‘shall’ always have in readiness on

the Engineer may order the cutting out and replacement of -

'_the damaged cohcrete, all at the expense of the Contracton.

_ S&lﬁ._ Concrete shall be consolidated into place during and

immediately after depositinq by means of approved internal
vibrators, R ‘ B CHE W

The vibrators shall have a frequency of not less

Ethan ? 000 impulees per minute and the, vibration shall be_jaf

applied to concrete, on ‘the average, for:80 seconds at a
time. - Care shall he exercised,: however, not to cause. segre-r hy

) gation of aggregate constituents by excessive vibration.

: The vibrator shall be verticelly 1nserted for about
3 inchos into the. layer imnediately beiow the 1ayer to be
ompacted at grid intervnle less than 2 feet..‘;i*: : ‘

Vibration shali be:cbntinued until the ¢oncrete

~being placed shall -no ionger show any: decrease. in volume.."“'
‘and a glietening and even. aurface shall appear. The'y?;-ﬁ'

_‘vibrator shall: be withdrawn from eoncrete elowly so thnt
no air pockets wi]l be formed inside.;[ R ;




A Hhere it is dlfficult to employ the internal
'*._}vibrator because of thin walls or the construction of the
i\,”'tormwOrk, compaction may be ‘done by means of the form
ivvibrators or by hand’ rammlng using reinforcing bars or
D pods with ihe approval of: the Enginéer., In no.case uay
.t the wvibrator b applied-to the reinforcing bar to consoli-
‘-ﬂdate the concrete by vlbration of such reinforclng bars -

Curlng of _.._j Shls Freahly deposited concrete shall be protected from.

']: concrete. STEC e, sun,’ wind ‘and ‘rain’ until 1t has‘achieved initial set,

' . and shall also be prevented from too rapdd drying by being
o kapt covered with damp sacke, screens, sandy . etc., or by.

e meand: ‘of sprinklers or of other approved means, for At

*,[”}eaat 7 days after placing.. ' \

_ff_:’ ﬁ:where there. is fear of the formwork becoming dry,
‘ T[it sha]l always be kept damp”by sprlnkling weter.,w :

A _iThe concrete eha!l be protected trum vxbration,
~;,shock or load from outside durinq lts settlng period.-l"

- All concrete lzable to be affected by wave, action .
‘;j€shall b adequately protected from danage during the - setting

.o period ‘and all’ protective works shell be to: the satisfaction
""of the anineer.jp“ua-~ : SR : - :

ffﬁiﬁieﬁ{ee“ebﬁéff;fs&16a All concrete surfacas shall ‘he'; finished free from
'Tereie:guﬁfebeﬁ;”'ﬂexceusive axr holes burrs and projectiona. :

A : Any defective concrate work shall, at the discretion
”'o!-the'anineer. be demollshed completely and- rebuilt or .
citt out and, made good with ‘new concrete of the same mix,
_to the satlefaction of - the Engiheero S :

': ~Constructxon “f;fjshl7. Joints 3hown on the Drawinge shall be formed true
‘joints. ‘jﬂglﬂ_;ﬁito the epecif:ed iocations No: joints ehall be formed
Ll inless they are shown on: the drawings or otherwise . -
”yfapproved by the anineer before work is commenced.




'-74-2 Earthworks F=?::7"3 o

'_Borfoﬁfpitaegx[ i

15418. The Contractor shall make his own. arvange»'g;f}ﬁ "

o ments for any borrow pits and; investigate and

Quality of £111, 7
SME Sl s U pe a mixture of iproperly graded sand-and gravel and.

*jjcontaining an’ appropriate amourt: of good clay for =

bohding. The fill' shall conform to at. least A=2.7:

7g_ﬁor higher in accordanca with the U.5, Public Koads-.

‘Clasaification. Any ‘material: contaxning a delete~:

;;ﬂjascertain that adeguate- supplies of- the specified i
ngmaterials may be obtained for the Works. ﬁ:

5419.; Any materials to be used for the fill shall ﬂ}? f5

-_}‘rious amount of organic substances, pumice or mica ' .-
- “'shall not he used. Fine sand of uniform grain,. silt, o
'['bentonite. ‘serpentine rock or humua soil shall be - "

“rejected. The f111 material must in all circumstances

“inot. contain ‘any stoneés, gravel or: other solid substance‘:fjrng_

"?;largerthanh inches.m;aifh;- S

”315420. Prlor to the earthwork, the Contractor
fgahall select. ‘and determine the best’ combination of

‘the. suitable rearthwork equipment  for the excavau"-
“ tion hauling, levelling and compaction._ Alist

.3;of all these equipment showing their types, capa-3?5 : -
-_fcities, numbers, and other in!ormatxon Bhall be sub»l
":mitted to the Engineer for his approval. R L

Fillingse -

"T'Sh2l.‘ The material from’the borrdw pffﬁ

in accOrd-,;jf;i

" ance with the” work schedule approved by the Engineer.

‘shall be spread and levelled: i layers not: exceed~rﬁ-f-}f“;f'l
Cing 120 inches: and consoiidated by means. of compacts. oo

“ing machines, ' The degree of compaction shall be
" not less than: 95% of ‘the value specified in B,S. 1377
“(1967), .Test No.. 9 or ‘at least 5% in C.R.R. inesitu,.

in addition, the Contractor ‘shall carry out in the: pre-':f  
~ sence of the Engineer the proof rolling to check the‘_ﬁ¥s’
' J‘:compaction of the fill.f'~ o : R LT i

Protection o
against rain.

: 5422. The Contractor shall take adequate measures o
" to: prevent the filled surface from: turning ‘goft due S

to rain during the earthwork._ Care ‘8hall be taken

.not to leave .fill materials or excavations in roundw;

ation work piled up’ in heaps, or to leave’ material

‘brought in the area without compaction: - The. compacted ;f; ;
- surface shall have a slope of about. 4¥% to:the horizon-zf:”-

tal and the whole of ‘the top surface of the reciaimed

area shall: be provided ‘with temporary surface drainage ;'_
1and coverod thh tarpaulins, where necessary. 2 e

The Contractor shall protect the. side slope"w

-around the edge of the reclaimed areas to minimiss -

" the possible damage of the slope by: rain, and -

N ‘provide temporary perimeter drains whare directéd by
_ 'the Engineer.'j LRl S I 0




:ffEﬁdaYﬂtiéﬁ?qf];fﬂf 5433, AL excavation for drains, manholes, etes 0
ces heer .jshall be carried: out. Lo the levelg, -cross ‘sections -
=,;Eand slcpes shown on’ tho Draw1ng. Firm foundatlonS'-'

P S The completod excavatlon qhall be inspected _
--1gand approVed by the . Pngineer prlor to any subquueht ,y;;_‘
.{fworks'w : R, : PRI

i e _Spoil from'excavatlonq not rcquired for
ub'fany purpose’ shal)”be spread evenly -in-areas adjacent .
©to the Slte .or. disposed of toa dumplng ground designat«
;ed by the Engineer..,.¢ i L

Dralnage of ;f;;'i:shzﬁ Suitable drainage shall ba prov;ded to: ensure:.
ground water._, " that any ground ‘water welling. out from_the excavation -
i e i “rshall. be. channelled into collection: pits and removed
;?by pumping, ba111ng or. other approved methods. o

f*SQZﬁ. Generallyi all turfs shall be cut 8 inches
wide and ‘she fdot long and. )ald at ‘24 inches center_'

o Turtihgs
“Ziin each’ direction.. “They. shall LOHSlSt of healthy

“idense” 1ndigenous turd fiemly” rooted at least 1 inch ih. =~ -

,fj-the top soil.. The -turf ‘shall be free:{irom. Miniosa, :
7fLa11ang ahd any other unde31rable plants, ‘and. be. laid ..
“on the ‘same “day: as they are cuty Turfs which has not

"fbeen laid withln three . days ‘after cutting may, at the___l.'r

. dlscretion of the Engineer, be classified as topsoil.

L '- Turf shall be laid on approved top5011 which
Q;*ﬁshall be spread evenly in:a depth of & inches and
' ~-llghtly compacted before turflng.

- Turf on sloplng surfaces or elsewhere con-
o sidered necessary by the Englneer shall be. pegged _
Y down with wood or- bamboo, stxcks HO “that it wlll not

?%:Sllp out due to rain or: other causes.;

S The Contractor shall regularly water the
u: newly’ laid turf during dry. ‘Weather. Any turf which
aies through Iack: of watering. shall be replaced at

jfthe Contractor's cxpense. f DR

L Where close turflng is requlred on slopes

‘of othet ares lndlcated by the. Eng1neer, ‘the turfs
i shall be plantpd to . cover 'the whols area without
Lany v151b1e space” Téft between them “akd shall be
5“we11 trodden down and rammed smooth by hand.

e




”?-{7h 3 Pillng

. Scope. -

”fshzﬁ.. The piling work deac?ibed and bovered in this o
v mection relates: to timber pilles and steol sholl piles,,f

. “excepting steel sheet piles which will be described

-Qualey, shape
. and dimenaions

of piles, e

” 3fTimber_p11ps.f i

Storage-aﬁd
handling of
plles.

"ff-Ennineer. »

Protection
of piles.

'f7undar Chapter )~l.

g'Sh27. Piles shail be of the quality‘ ahape and
~dimensions as descrlbed in-the- Specification and’ 3hcwn : :
- on the Drawings.: ‘Unless otherwise specified, the diameter e
- shown orithe Drewings.is. to be. taken. as that at miid-length =~
L but the: toe “end ‘of ‘Bakau. piies sha]l nof be less than’ 3o
'Zinches in diamétero y:'~'-- AR T REERLTE .-f'f“"‘

353}of ﬁiles shall be’ as: follows:

H_f”};siééi'hﬁ§iiQ::fﬁ.?irbutside diameter: tl%.

g pfotected from damages such as permanent sat causad by
" their dead weight or’ shocks.‘ ‘The details of methods L
. which the Contractor pProposes to employ for the storage and;;f'

 jbeinq damaged by drivinn. B R L

f- The permissible tolerance on the size and length

=1Diameters"“ |
T ion Drawlngs

R thﬁthé:} >Not shorfer than that{shown L
TR oh Drawings R oy

*fWarp:

Vli Leas than 1 1n. in!lB ft.;;ffit"

e Lengthl:‘ Exact..;;ffji

:f=jTh1ckness: +l/6h in.:

;ﬁifﬁarp: Less than l/l 000 of length.'fff“

“Q.Cut end:_;'+5/64 in. on plane perpen- f:'“’ 
- : U: dicular to pile axls,»: S

'5438 Care shall be taken to store the pilos on places

an 1evel as possible. Adequate battens shall be used

. between the piles when they are atacked,  ;;:_ -

PIY

In stor:ng and handling, the piles shaii he

handlan of- steel piles shall be submitted to. the Engineer i

“for his approval._ Any pile which has developed warp, dent

.. . or other defects greatheér than the tolerance shown in the 'fi?i 
- preceeding’ clause shall be re“laced 1f 80, ordered by the aﬁﬁ

._3&29.; The ‘toe end’ of the woad pila shall be cut 1nto:'f‘5’f';“
T a conical shape symmetrical to.the pile axis.- PO Ll
-‘protect the heads of piles’ being damaged during driv&ng.-,,

steel rings or helmet ‘shall be. used; unless. in the
opinien’ of-the anineer, there is no fear of the pile hegd




SR qteel banda aa=shown on tho Drawings ahall be
”-;welded onto-the: tipz ‘and heads: of ‘steel piles, and - .
aliall be of the same quality Y3 that.of'the steel pile. -

H 3jjThe welding of. the ‘steel band should preferably be. done .
#Tat the workshop of the manufacturer of. the stoel pilea.

o Test of pargﬁt::3§5430.‘ Tha test of. the parent metal of steel 1105 .
‘metal of piles, i shall Be carried out in accordance with B,S. %3 60 (2968).

Co 0 iTois ke Contracter  shall. submit the mill sheet to the Engi~'-_”
THnoer for his"approval. S

Al The suitability of wood piles ahall he decided
'“be the Engineer.rj ‘

Qfshjl.- The poaltxon at which piles are: o be driven shall
“~bé et out by aceurate survey., The mathods the Contractor
j_proposes for the survey’ end settinquout shall be approved
=.in sdvance by the: Engineer. Special care. shall be exercised
An. deciding the positlons of pilés to- be driven in theé water

niﬂf;Pi¢ching of
*;_piles.;ﬁ:?

:  f7of such piles ‘gshall be set out accurately by using: sight
»_gralls on the land.and/or scaffolds erected in the" water. o

L :~’ All plles shall be pitched truly vertical in
?iosition before driVing_“a'a RE

B Plle drlving :fgs&az. lee dr1ving equipment shall 1hclude s hammer; _

T‘equipment. B ‘” driving frame’’ winch1 ‘pile helmet and- dolly complete with Y
: ‘ ‘moving carrier. when' drlving piles in water, floating ;

Qpile riq shall be used or a. temporary staging ehall be

, ﬁconstructed.; All the defails of pile drlving equipment
-“sh lllbe a'proved;b ;the anlneer. :

S In'aelecting pile drivinq equipment the COntractor
{shall take into account various factors such as the type of
.7 pi1ea used. requlred embedment‘ soil cond1tions and other
'fconditlons relative 1o’ the driving of piles. :

o The hammer for driving timber pilos ‘shall. ba a
“”plain drop hammer.' Ahy other type of hammer wil1l not be .
&ipermitted.- For drivinq steel piles; any type of hammers
-bﬂlncluding the ﬂrop, steam»air, dlesel and_vibro may be
Ty ,,Tused.‘af such -hammer- fulfills all; the requirements of

' '3;ﬁ the pile driving to the satisfaction of the anineer.

ST e The pile helmet shall be' of a. shape suitahle
Lfor thei p!les “and be of a material sufficiently astrong

“to withstand the . impact ‘of the’ hammer. The helmet

“cushion shall be made ‘of oak or other’ hardwood or synthetic

T p - yubber pads._ A suff1cient number of spare cushlons shall
b provided. T |

:'Tfor ‘the breasting dolphin and the: wooring dolphin. ~The position_



_bfifiﬁg;§f p£§§3§~

,5433. “The. initial blows of the hammer shali be as;._];*f.:aﬁ
- 1ight as possible. Then, ‘the pile shall be driven'”fgig“'

7 with the full striking force of the hammer after .. . .
- agcertalning that the pile ‘s being driven in true,;~'”'

Cyertfeals - The helimet and cusion shall always be

" 'placed centrally between ‘the hammer and the drxven?fffﬁﬁiifii"

o attentlon shall be paid constantly to detecting’ any‘
"“tendency of deflection, rotation or Anclination of . .
- -any piles, and any. sich: tendeﬁcies ghall be corrected PR
'.immediately to ensure that the_ plles are driven accurate-_ffg'z
Sty in the correct positions.  When the: pile head. has-‘ R
been’ damaged or when either insufficient or excessive

"‘jpile. i 5

Throughout the process of drxving, special j":'

:[:,'penetration has occirked during the driV1ng, ‘the Con—;i”""
. tragtor. shall forthwith suspend the drivlng operation,

'iand notify the Engineer ror hls 1nstruction9. 3;Q.

All piles shall be driven ontihuouely with the

':;practicéble minimum of: interruptxon untxl the required

'fﬁ;set has been achieved.

£ If the Engineer . of the opinion that a pile

'fhas been damaged durlng dr1v1ng, the pzle shall he with-.j' e
~drawn and repaired or replaced by a new: plie and re~-?jﬁi S
E driven at the Contractor s own expense. Gl R

Any piles driven shall ot be more “than 3 inchea ;5f_.:£

:fout of posxtlon, unless otherwlse sanctioned by the

B Engineer. Nor any. piles may be incllned by more than }”3 

G degrees.;,;u,ﬂw”.r

Cuttiﬁg‘and .
splicing'of{i
:'pilesc - .

Skjh.” The plle length ngen on the Drawxngs is the design

- length, - The Engincer may from: time to timé order the .
-piles-to be cut or: spliced according to the: results of Do
. the test driving and the actual driving- in situ.- In-;gﬂ-i

principle, the sp1101ng of timbcr piles shall not’. be ;é‘f'-"'

._permltted.

Steel plles ahall be cut by the Oxy-acetylene

- method ang the splic;ng shall be done by the arc weid»jn?'

Driving records{

_ ing method.

_.for his approval., g

”_ The Contractor shall submit the full detalls

The driven piles shalf be cut to the top level

. Zéhéﬁn on the Drawing ‘within the. maximum permissible :;J__"
i.variat;on of 12 inches, Qfﬁfﬁ.a." . .

::saas. Calibrations shall be' marked with paint ‘on all’ the :
‘piles at- intervals of two feet except the sectich near-.

.'_ﬁfthe anticipated point of final set which shall be caiibrﬁted |

at four inches, and full records shall be taken as met out

';below, whxch shali be complied 1n a form directed by the :;_‘




Engineer “and submitted to him.- The records shall be R
-7 taken of all. ‘the . driven steel . piles, but. for wood. piles, S
'1 with such frequency as dlrected by the Engineerl e

': Piie number.;.,;ﬂ TI' 7"‘

| "730utside diameter. L

uﬁff::Unit length. .f:_? 1

‘7:}?;A€2Date and‘time the pile is dr1ven._:
5755,iName of recorder. L
"5j_6. Particulars of pile driving GQU1Pmento

"'f' articulars of cushions.'

f f:fTotal depth of penetration.

Eerotal numbar of blows for every foot of
penetration irom begxnning to end. -

'“j;":}Average penetration per blow.

“f' fHeight of drop.

":f;iz.jAmount of rebouﬂd.¢:i!:;ﬁ”
'5]15;;Inclination of pile, 1f any. .
- ?5¢;iﬁ;3Abnorma11ty encountered in driv1ng.-
T Plans showing the positions of driven piles shall
L iber submitted to the. Engineer upon the completxon of the

7f7fdriv1ng Operation. g

Test driving T}S&36. The Contractor ahall carry out test- dr1v1ng of piles,

; or pilas. ff_jf- i when' and where dxrected by the Engineer, at o extra. cost

'.ffwhatsoever.;{y o

- The test plles may be taken as permanent piles, if
'L“acceptable to the Eﬂginear. "The Contractor shall provide
7all the reguired: ‘materials. and equipment for such test
i drdvingy and submit to  the Engineer for his epproval full . |
: *fT ;deta11s ot test methods he proposes to: employ.

P




" Mathod of

- welding..

Welder and weld~

ing equipment,

'Zgggfﬁwh Welding_and Galvanizing

':S#BS;- All weiding shall be carried out by experienced BT
. welders only, who shall have at. least 6 months experiencef@"
__;}'includlng two con_
_[7’works. ,]f ;._ '

U:j$43?.. All weldxng shall’ be carrie Cout” by the R

T'jelectrical arc welding and-shall comply with the’
Jrequirements of B.5. 1856 (196&), HGeneral Requirements
' for the Hetel-Arc _eld{ng of ﬂild Steel" LR

‘cutlve months immedlately before the gﬂﬁd,e-

The Contrector shall submit a roster of all the o S
welders ‘employed ‘in the welding work showing: their names,jj:}:”

"Hjjob experience and other detaila to the Engineer for his:?g”"j
:”?fapproval. : AR SLl e S

DC or AC electrxc arc welding equipment shall

;  _:be used. The eiectric cables. shail be well 1nsulated. -
:fThe electrodes to be used shall comply with the- requxre-:"
ments given in Chapter 3y Clause:5.315 and shall ‘be. of

'3'fcjthe law hydrogen type. or. illuminite type. Aii the’ equip-lpjifd

Cgtfing‘andi_;
Welding.

side.-_]'”

" the’ Engineer before the execution of; the work.;e

.Engineer.,_;ﬂ -

_ 'and the. adjacent area shall be thoroughly cleaned of—fust,_:” .
;palnte, 3130 and dift. and wiped dry.,;::;”.ﬁr_,‘_f_‘ S

’;ment and mater;als sha11 be approved by the Engineer.

"'f5&39. Cutting of steel materials shall be carried out

accurately by the GIY*acetylene process. Extra care gé ,w‘”'“*

"~ shall be exercised in the cutting of long or deformed

materfals to ensure that no deformet1on will develop. S
These meter;als shall not be eut contlnuously from cne }jj[,,

The procedure of welding shall be epproved by

o Geherally, the welding shall ‘be- done in such a T
posture that the welder-w;ll face: downward on the™ work.;;}{ﬂ;;;*
Other postures ehall be subJect to the approval of the f:; R

Before weldxng, all the surfaces to be welded Q”

During weldlng, the materlals to be welded shall

:-be rlgidly held together in.correct: positxon by means: ofrd&

"-ﬂjig or tack. welding, : The. ‘tack: welding ehall be limited

5_to the m1nimum poseible extent,

The weld 1n the butt weldxng shall he cut carefuliy

' 'and accurately and the gap between the roots ‘of the ahelisﬁ~

ehall be maintained preciseiy. as ahovn on’ the Drawing.=e S

Sem e T




SRR : During welding, the weldinq current and speed
fjfﬁshall ba such. that.V-welds will be completely gorged
“owith. deposited seal1ng bead of weld: metal. Care must-
: be taken to prevent insufficient deposition of: weld
ometaly inclusioh of; slag in{o wold itregularlty of the
'icraters ‘and cra ks. =

SR The Contractor shall be responsible for making
":i’,qood ali unsatisfaetory welds . including elr. bubbles. =
:wfoverlapa, undercuts, excess or shortage of the throat

'v.f”thickness or. sire.; R SRR RS

I ﬂNo welding'work ahall be done 1n the rain or '
. storm.. Welding may be carried out with the approval

of the anineer where adequate protective measures are .
‘taken aga1nst tha effects of such weather conditions, .=

Lt . The, anineer may order any welded seams to be
'Iexamined and tested by. approvad radiographlc method : _
"ffhwhen he’ considers such tests aré: Hecessary, - If so ordered,
i the Contractor ‘shall provide or make arrangements for the -
'_supplv and operation of all the necessary equlpment. s

':18440.‘ Zinc to be used Lor galvanlzing shall compiy with
. the requirements of B.S. 3436.(1961), "Ingot zinc" and
-the Contractor . shail produce evidence to the satisfaction’
Uof the Engineer that this is so. ‘The net content of pure
zinc shall be 98 5% Qr more.;‘ L ' e

.‘H_.jzinc for -
"‘;jgalvanizing.

L.Sﬁhl. The steel materials to be qalvanized shall be in .
o the finished form with all necessary processings completed. '
“'fgilmmed1ately before galvanizihg.'each article shall be shot-

“lebiasted oF plckleﬂ 5O} that it 'is free from scale, paint,. .
~varnish, oil, grease. weldan slag, dust and other surface
2{1mpurit1es.~ e -

o Galvanizing.

g Tk Ail galvanxzing shall be done :in accordance with
B S._729 (1961}, "zinc coatings on iron and steél articles.
. Part 1t Hot ~dip ‘galvanized. coating" . The coating shall

" be; uniform, ‘clean and ‘smooth and. shall weigh not less than
Qf-l 5 oz per square foot of area covered.

S After coating, all tracoa of flux shall be washed
-75away with ‘ample water, ALl articles shall be stored for
"seven days after’ gaivanizing in such a manner that they

.qwill be. thoroughly dried. - At ‘the .erid of this period the

‘§articles will be examined by the . Engineer and those found

‘_to be defectiv’ shall be rejected.;_‘ L




...‘f!. .5 Cathodic Proteetien.

:dﬁjeef_efﬁfvff*ﬂﬂiskha, For the protection 33 steel structures from

'.cethedie7f:fﬂ‘,hafcorrosion, the. cathodic” proteetxon shall be. 3Dplied,--
employing the. galvanic anode method, to the - surface

ﬂﬁrbeCtﬂQﬂi-fe

" ‘of the steel sheet piles of the quay wall: arid: revetment R
“and. also of the steel pipe: piles o1 "the breasgting . ©o oo
dolphin;" which are in direct: contact ‘with ‘the river
o ‘iwater. together with the surface of portlons driven in
'*.~ﬁthe groundand facing to the river. : : =

. ”Gaiﬁenicfeﬁede;.--shhj._ The galvanlc anodes to be used in this work shall
' RETRERE ~*~be MALAPY. H=120, aluminium alloy anode, as manufsctired’ by

'";Nakagawa Boshoku (Corrosxon Protection) Kogyo. Kabushiki .
-Kaieha or Nlhon Boshoku Kegye K.K. or approved eimilar._,:j

BV fThe chemicai compOeition'of the alum1n1um alloy
'-j;janode ehall suffice the follow1ng requirementﬂ;

}Not more than e 1 050mv ;"

' Anode potent;al e
‘ Saturated calomel electrode).3___g;;:

Effectxve current output: Net less than

N ~ITﬂThP Contractor qhall submlt to the thinee ‘Bemay _;f'
”-certlfiCates ‘of ‘the aluminium: alloy ‘anode - prepared by the .-
emanufacturer'or aiternat1vely extract samples and, forward .
athem to a Iahoratory designatéd by the Engineer for test T

o the apprevalt f the anineer.

. The standard shape and szze of the anodes eha;l o
‘bé as’ shown ‘on ‘the' Drawing Jand the anodes shall -bhe Fi‘;;*"-
‘provided W1th the necessary fixture. Coei o L

Fixing of : : Lo : : : :
galvanic anedee."shhh. The anodes shall be fixed ‘o to steel struetures o
e at the' intervald and to the ‘heights shown on the. Drewing.‘fﬁ._
- The 'anode fixture shall be: welded to the steel sheet’ plles_-j;;
 and stesl ‘pipe pilés ‘as “shown“on’ the Drawing before these
“pilesare ‘to be drlven._ "After the ‘piles have’ been driven i -
in position ‘the anodes’ shall be firmly bolted to the fixturei}'
’“‘by an experiented diver.:i : . S

: The flxture to be weldedto the piles shell be 80 i
”fhprecessed as to! have Lhe shape and size shewn on the Drew1ngnf£
““rand ‘female throads shall be cut - ‘and welded at ‘specified. . '

pesiiiona., “The . weldlng ehall be: performed 1n accordance
=with Chapter h. ﬁect:on 4 4._.-7 R T L

: The he1ghts of the fixture on these vertxcal piles RS

ehall be adjusted properly, taking into. aceount: the antice

ipated fluctuations in ‘the depth of the flnal ‘set of each
";jpile dr1ven. Tbe permxssible tolerance on the height of




- The anodeﬂ must Be’ aecurely bolted to the piles
":by well exparienced divers.

- Electric pbtéh4f>f 5445. _ Measuring devices w:th mechanism shown on’ the
- tial melsur;ng' ~L1nraw1ng shall be: installed’ at nine specified- locations
- device.J, C.for the. quay. wall, threée- locations foi the revetment. and;
- *' i at oné . location Tor the’ breasting dolphin, Thesa devices
-}fﬂlare to be. installed befdre the concrete is placed. “The
”‘fterminal box for measurement shall’ be made of cast iron
'and 61 the shape and size as shown on the Drawing. The
~ terminals shall be: ‘6f stainless steel snd steel hars,
| The steel bars”shall be welded to steel sheat piles and

”i:rpipa plies.f_L"

:fInspeetion and :

e _:3j5446. i The work shall be inspected and comply thh the
. jﬁacceptance.v-u ‘5;=following standards:lf.[ S _ _

AT —waThe electrzcal potential measured at a
'time when ‘the" speclflc residtance of the river water
isless than- 8olem shall be rot more’ than -7?0mv by Lo
J“ﬂthe saturated calomel electrode.iﬁ{;. _:f-e'

R R 2. From ten days after the installation of
y;galvanic anodes, ‘the: potential shall be measured at
Cldifferent; verticals onee a day for a-total’ of ten times,
Sand 70% of values obtained from guch measuremeht shall
':Vbe not more than -770mV by the saturated calomel 9lectrode,

.+ Sub~contractor o
B .,shall be manufactured and enginaered by & sub-contractor
ﬁ"specialiainq in this field.:: The sub-contractor whom the
sContractor proposes to employ shalf be approved by the

f;lEnglneer.' ¥r,' PR



Cslewpuer s

Structure and

extent of- quay ;»ﬁ&f R,

; g,apron ;and . ancillary works such:as fender and bollard, = '

" In.order .to prevent the. corrosion of steel. sheet piles, @ =

St he cathodic protection ‘shall. be applied in accordance
"”'ffwmth Chapter & Section 4»5.:~ . L ‘ :

wall._..”f

”Qﬁélify”of piled,

.transport and -
storaqe._@xuiv-

:Establishing
‘normal -iine _
'for driv1ng.u-3

Lead piie end
“guide memher,-

25502.‘ The quality, shape and slze of steel sheet
“n-piles a8 well as the tranaport and storage shall: L
comply with provisions ln Chapter 3, where applicable.:'

'_ CHAPTFR 5 WHARF

M-LSSOI._ The quay wall conalsta of steel sheet pile wa31, f'

wale, anchor.Atie rod. concrete cap wall, backwfill,

The extent of the quny- wali shall be' from the o

__:approach revetment nbutting on the’ anti-erosion work.;.jﬁ
~-on the _side of Sungai Kuap to the. junction with the
-,;revetment behxnd the breasting dolphln.

: 3503.. The normal line along which the piles are to

be: driven shall be established by conductihq an .

~:accurate survey.. “For: this purpo.se1 cbservation standﬁ A
- shall be. provided in the water on both enda of thez',,:é e
:;normal line.'"' I e : . TN

The Contractor shall prepare drawzngs showing E
the constructlon of such stands -and: submit to the )

-.Engineer for his approval.' The stands shall be cun-.
Catrutted, rigld and be free from the effect of the wind,.
..wave. current, etc., throughout the entire period of pile G"
,drivinq operation..;.,?:.: SRR ; e -

E The s:ght polnts marked on the ohservation stands ;:j”

shall aluays be kept at- correct positions. and any
deviation found on. suhsequent surveys shail be adjusted
accnrdingly._.. L - : : : :

“The markinq and inspection of the sight points
must bhe made in the: preeence of the Engineer and to his :

satisfaction.

SSO&. The 1ead pile and quide member ahall be in-zf-'
stalled before driving steel” sheet pxles. The guide

;frame shall ‘he: ‘assembled in such a: way. that it may be
'.dismantied upon completion of driving in a; section

and rewused._.;j—

The lead pxle and gulde member ahall be strong

enough to prevent any distortion or rotation of piles_j"'”ﬁ
;during the pitchxng and dr1v1ng, and be approved by
. ._the animer. SRR

ITEf:??{; };‘; :5”




L T _‘:] The lead pile shail he of steel and driven .

. yertically., The guide members shall be positiored in"
~f:g_tru1y parallel to the normal line for driving ang
*'.}ﬂrigidly bolted to the driven lead piles.

Dr;ving : fgj:;%ffSSOS,ff The pile driving equipment must bc approved by
equipment..'y¢§_gc;?the Engtneer. L;_. G S .

Dr1ving method.filf‘3506.; :The method of piie driving shall be determined
LBy the type, shapé and size of piles, required embedment,,
’:;ﬂsoil condltions and the_working environment._ B

RSN In principle, the steel sheet pile YSP B~ 66
'jshall be drivcn orie at a time and other sheet piles in
O apadr as fan ‘as posslble, according to the methods
' “'{=approved by the Enginaer. Zashaped sheet piles, ‘in ‘
'f":'particular, shall be paired before the’ pitching. {- o

Pitchlng.ff—_ﬂ'f'jj35507.>—,Steel sheet p;les shall be pitched vertically
Sl ot the gorrect: positicn.- In pltchlng pilesy care 5ha11,
Tibe exercised to ensure that no torsion is caused to. the:
;ﬁpiles ror damage t6 ‘the grip of the piles. ¥Yhere a gap
_: exists between: the ‘pilé and’ guxde mémhers, the piles -
shall be: prevented from belng swayed using wedges or SR
-?ﬁother suitable means. e S :

L The 1n1t1a1 pile shall be accurately pitched
y "with great care, observ;ng its- position and 1ncl£natxon-.l"
: fin the presence of the Engineer. o :

:;Dﬁi?ihg;fcff"f*'ﬂ,ﬁSSOB.,: When Bteel sheet'plles are driven under water,
S TiRlt i Y 'the false plle or othér-suitablé device shall be used.

AL such devices, materials and drlving method shall:
S ibe subject to the approval of ‘the Engineer.. When the
~ grips ot piles ‘are- found to: be out :of place during. the
-+ “driving or thereafter, the piles shall be extracted and -
K i.redriven. or proper: steps shall be taken according to o
‘ :ﬁ'the”instructions cf the Enginecr. '

G when the pxles ‘are found to be. excessively
"finclined ‘out of ‘the normal ‘line during driving, the
.i'inclination shall be corrected by pulling them. with

i wira or by means of taper ‘sheet pilés in. accoerdance.

U with the instrictions of the Engineer. : The full length
g of the taper sheet pile shall be driven in owme operation,

The’ ‘taper sheet’ pile shall’ not be used in succession, nor

..;'in the ends and corner ‘of the quay wall, or Junctions

fl,with different type of piles or. 1n their vicinity.

D o The ‘use of water jettxng will not be permitted
'5'un1ess specially approved by the Engineer.- L

'ﬁ';ngfifi“ :




‘Priving records.

Itregular sheet
Copilas,

Skilled worknen,

inspcction.of_'
driven piles.

:‘;8509. The pilc drxving records shall be taken in:
_;Qi-accordance with, Clause S435. The’ detailad records . -
-””ﬂ-required ‘in Clauso 5435 éhall’ be taken:at the frequency
. of ‘ofie.lin every . ten piles, ‘bui tho total depth of -
“penetration and the total niimber of blows must be
- takKen of all piles. - If the driving conditions suddenly
'ﬁTchange or if ‘so directed by the Engineer, the Contractor
shall toke detailed records ‘of every and_atl piles;

Jeut out to: form any eregular piles, the. cuttxng shall v o
. “be done by a-method which will: not cause undug strain on
_;the matexial., The stgel sheet piies shall be spllced
;by walding or: rlveting. All ‘the welding shall ba’ done o

’Deviatignﬁfromgg: ffi+1ft. after the dr1ving._;.-$3*

..“3510.- All “the 1rregu1ar steel sheet piles shall, ST
. principle, be wrought and manufactured at the factories R
S of the manufacturer...r : L ST

When circumbtnnces necesqitate the manufacture

e I,of irregular piles such as the tapered or for the’ corner L
- :of ‘the quay,- in the vicinity of the Site,’ facillties angd =
equipment to be. used for, the manufacture ai vell ds “the PRRCREN
'3'method proposed therefcr shall be approved by the Engineerafj.

When the standard steel qheet piles are to be'ﬁ

in accordance with prov151ons of Chapter &, Section 4-427 L

" and the rivets shall comply wlth ‘the requirements of
B.s. Gl (1951) "D;mensxons of small rivets for- general
.;purposes” : B S o

b)ll.. The Contractor shall employ well experienced

skilled workmen. for the pltchlng and driving of the. steel'

sheot piles, and subm1t to the. Engineer for his apprOVal

a llSt showing the names and expcrience of such workmen._;_f-Vrr

_ 8512.; The pormisqible tolerance on tho drlven piles rt_t;jhfz
'shall be as follows..-- G SR S

norial Linet  '.‘ : _+0.5fto aftar tie rods are.fx eds f‘;; I
Inclindtioh on }fV]i;Not oie than 2/100 after the -
-normal 1iné, at o drivinge R
the. front and = ' .. Not.iore than 1/100 after tie S
_ behindc _K.?gﬁﬁl;;;:rods are fixed. : !
: 1Accumulated - !f‘fNot more. than 16 inches in any one
_.;inclxnation in ,<;.}:section of piles completed, - 7 - Sy
~ direction to .. A taper pile’ cut to fit shall: then R
' Inormal linet *;wg be used if. the 1nclination 15 S cenni
" Crown heighty f?;'+o.3ft. of the design -
., o SR LT Crown height. ; e
IZOVOfall qheet .l‘:?:_+, not more than the wldth of one pila.,f}7

Jf_wall longthl o }Y; oy zero.;!nj




Procesaing of

. wallng.-,,?,-n.Q

5513. The waling‘shall be aligned and adjusted

ﬂf“according to the rormal: Ilne and’ actual line of plles

. driven where the walings are: to he: fixed,  In cages

- *'where 8 gap exists: between the> driven pllos and the

. “.walings due to the inclination and/or distortion of

. ipilesy the steel plate filler ‘shall be inserted in the
L;Lgap. or the posltions of bolt: holes connecting the plles

f[and the walings ahall be ohanqed accorﬁingly._ :

The bolt holes on the walana shall be made by

L9 ysing proper machines and on the driven p11es by the .
‘;Trmachine tool or the oxy-acefylene method,  These holes.
"1sha11 be: bored ‘as. shown - in the. Drawing and no holes ‘shall
=”Q;be formed larqer than actually requlred nor in 1rregular _:,
q“.shape.h A1l the bolt holas wade erroneously on the sheet

o piles. and walings shalll he filled up w1th the aame

’Tf‘,mater1a1 by weld:nq.oj L

Fixina of

Cwalings o

S ‘Sﬁlh.A. The wal1ng shall be bolted horizontally at the :
i .position shown on the Drawing and tightened securely.

- Any:loose: bolts. found: shall be firmly re-tightened. Any .
g,bo}ts and nuts to be oomploteiy embedded in conrreté need
- inot be galvanized.;,: : _ R

All the walinqs and sheet plles are to be closely

,J”f1tted as far as. posaible.; i the gap’ exceeds & quarter
©of an: 1nch the filler shall be 1nsertpd. ‘The walings:
“fshall be: rigidly connected ‘each’ ofher by joints ina
.1,L_manner as 'shown - on: the Drawing.. - The steel plate connectlng,
i a paiy of walings placed horizontally shall be fixed by .
'ifweldlnq as shown on the: Drawtnn., ‘The welding shall be done
" in accordaice. with Chapter- B Sootxon hely,  The permisslble' '

tolerance ‘ot the fixxng height of wallngs to the sheet

'5§5Pﬁwa11 shall be +l inch.:-

.'}'Iﬂaioiiaﬁiﬁﬁqaﬁﬁﬂ
of anchor wall. .

_ Centering for
; tie rods.‘sgu;

%5_515 :
as shown' on’ the Drawing. - The pitchnng and driving of the
: sheet piles shall be exacuted according to the provisions
_of €lause 8503 to. Sll._ The: tlme, procedure and mettiod of
5 'faﬂchoring ‘shall be dec1ded by the Enaineer, taking inte .
.lﬁaccount the execution or tha front sheet walla

The anchor wall shall COHSISt of. steel sheet piloa .

The anchor wall shall be constructed accurately .

fjﬂalonq the’ position indicated on the Drawing and in all

-f%:respects ‘shall: comply with Ciause $512. The tolerance

. on the. distance with the ‘front . sheot pile wall shali be
jgnot more than one foot.. T1: the digtance is exceaded, the

ui,'Engineer ‘shall be entitled to ‘order re-driving of the . _
o pilas. ‘The processing and. fixing of the walings shall be :
: :done in acoordance woth Clauses 5513 and 51&.

:j_5516 . For the insfallation of tle rods, the Bakau timbers'
-foshall be provided LN shown on-the’ Bxawxng,{ The Bakau piles _
' ﬂQshall be driven in’ accordanco wlth ‘the provislons of:. i
- “'Chapter h. Section h-3.° Horizontal ‘timbers shall be tightly
7. holted-ta’ the driven piles after the fixlng level has been '
S determined by accurate survey. R

3'80}3:



Fixing tie

rods generally. '

‘Fixing tie
‘roda..~

Fixing of

- ring joints. -

5517, " Tie rods shell, where nossible,- bo‘fixod';fd“'
:immediately after the completion of driving the. aheet
. -plles and anchor piles, The: quality of ‘tis rods shall
- be’as described in. Cbapter 3, and .the: shApe and’ sito L
! as showh on the Drawing.: Thé protective. covorihg on’:
7. the threadéd: parts of tie rods shall. not-be removed:.
“unti) the rods are ready. for fixing at the site. ‘;3—*
7 Care shall bé taken in handlinq the’ rods to ensure that
Q-the nurface is not damaged.-~--~' S loE N

'}dlrection.

: connecting makeshift material for the same purposef

- be rejected ‘and replaced by new rods to. specifzed !ength

5 o uetal boxes. g

:completely embedded in concrete after the rods . are fixad

"755518.- Tio rods shall be fixod to level or to falls as o
”specifled. where the: rods . are fixed above the water,-_?-]"*
- centaring shall be’ providad as stipulated in Clauso '
8516, When the rods are fixed on shore, they shall be _
- done after the.ground is excavated, filled and thoroughly
R compacted to the required lavel.: The fixlng height of
~“the rod.shall in th;s case be proporly adjuuted using :
1'wood sleepers.,ﬁt'f , . R

Tie rods shall be fixed at rlght angles to the linefﬂﬁ

- of sheot pile walls.l If the holes foy flxing tie rods: .

- ror the fixed height of walings are found to be out of. the ;Tﬁv
. specifiad ‘positions, hecessary correction ‘shall be’ made

. to re~fix the rods in correct. position. No rod shall "’

: ‘be fixed w1thout making all tho necessary correction.

When the rods aro fixed to a- spocified inclxnation,f5’

X f7e1ther taper washers or wedgos or hoth shall be . insortod
T at both ‘énds 6f rods before the flxing ‘of nuta’ to: ‘ensure -

that the tension on tie rods may be exorted in the axial

If the rods are fOUnd to be excessively long or"-
the thread damaged they shall not be eut of £ or, re-:ﬁ,ﬂ
threadod at the Site, When the- tods aro ‘found to bo too
short, they. shall not. be. lengthened by splicing or. by :

In any oase, 1f the rods are iound to be either too
long or -too ghort or have damaged throad, they - shall ary s

at thé expense of the' Contractor.- However, ir the excess, ‘

.- or shortage in length 1s of much an extent that ‘they are f"'f :
‘adjustable within the range of threaded parts; the Engineerl{_

in his discretion may perm:t the use of uultiple washev .

The ring joxnts and turnbuckles uhich are not

dn: posltion shall be well protected by applying a coat
of ample grease and covoring wlth cloth or tape.

.3'5519.l The ring Joints shall be assembled and flxed e
,1ensure that they: may funotion properly and turn up and 1o“"
u'down freely. U o . g : =

o




Tightening ‘of .1 8820, After the rods are fixed in position, tie rods
tle rods. g _.._.iﬁ;ghall'be tighteried by the nuts on . their both ends and -
PR e -wf““”"j -~ by turnbuckles until uniform tension may he exerted on
-”themr": SRFOREN : Ll o '

R 'Extra care must be taken in tiqhton;ng the rods ff
om0 as not to . sustain excessive ‘tension. Cortection on

{'fﬁ’fshall never be tried by adjustinq the tightening nutsa

i The final tightenang~up shall be’ made by .
T iadjusting theo. turnbuckles or- the fixlng nuts. on the side _
“*:'of the anchor wa}l.--=::a‘l.,‘. : S

S . The 1ennth of tie rodﬂ to be screwed into turn~ :
W,f'buckles ‘shall be: not less than the thickness. of fixing

7 nuts. - The fixirng: nuts shall be screwed down the rods .
{g'until at least three pltches of screw are shown protrudedrﬁ

'57_8521. m(iﬁ The filling in and behlnd the sheet pile -
%" :wall shall ot be:done until the sheet pl]lng. anchoring
“and:the fixirg of tie ‘tods have been completed. The
‘."filling -ghall: be done in sections and in even layers,
.g_jﬂAny swelling of the sheat walls cauaed by the filling
Sl opération shall not be corrected by adjusting the tie.
I redsy Too prevent: excessive ‘swelling, the deflexion’ of
i.sheet ‘walls shall. be - ohserved. throughout the filling
‘:j'“operation. Onall. matters regardlng the execution of
ST 5 filling. operation, the Cohtractor shall obtain the
_"approvél of the Englneer 2T T o

..;;53522. - :The?flll materlals shall be sand of good :
ﬁff,quality, nhot less than 60% of which being large particles:
i reétained on Sieve No. 200.: The Contractor shall submit
f;lto the Enginee: for his approval the_aamples, together

,*lwith specific. gravity, bulk den51ty, results of sieve
;'.'__aha.lyses, etc.-;.-“_ , .

T 'Filling above - ﬁ18523. ”The complete f1111ng behind the sheet pile.
sand:fill, 0.0 quay. wall and over ‘shall be ¢arried out after the
P --g;gfiliing with sand has been finished, Materials used

7 for the: £111° shall e equal to that specified in Chapter
Uk Section. 4—2, or higher and subject to the approval of
e the Engineer. ‘“The fill shall hot be placed, even tempo-.
';g‘rarlly. higher than the crown height of the quay wall .
. “shown on the" Drawing.r The Contractor shall make a con~
. t1nuods: observation ‘of the deflexion of the sheet pile
f,fjwalls during -the: filling operation, and if and when.

i lfexcessive deflexion or. the. sligirig-out or. circular slxdxng
< orthe bankinq 1oad is found or perceptible anywhere, the
EﬂContractor shall! at once suspend the fllling operatlon S

~‘and take. approprlate measures., Whén the fil! is fed out

7 from the ‘ahore, it shall be carried out by a method which_

Uwill not have any adverse effect on the tie rods.  When

ffbulldozers or 'the’ likas are used for. spreading the fill,

. the thlckness of earth covering over fie rods shali be '
T not leas than & feet. B :

i the 1rregu1ar1ty of the normal lire of sheet pile walls. =



Fxcavat1on 1n -
front of quay
Wallo R

 $)2&._ The excaVation in front of the quay wall shall

be’ executed after’ the completion of. all the filllng

.__j:operations.‘j The depth of: excavation shall be to 28. feet
“_:below the datum as ihdicated on- the Drawing except the

A;';area for the foot protection work which shall ‘be to 29 feét;  7:
. The permissible tolerance limits for the excavation shall.

be such that no area is: shallower than the specitied level
“and Any - overuexcavatlon shall be-up to one foot only. . "

.“3*Any area- excavated deeper than the allowahle overdeﬁth SHall

“:;be back- filled._;

N’; The excavation shall be done gradually and in

ﬂﬁniform depth over the whole area along the wharf; any

“attempt to.cut right down to the specifxed level in a section L

1n one operation is: prohibited.

In excavation,'care shali be taken to ensure that

'J‘no damage is ceused to the, driven’ piles.; Dredging equip— a.E:‘*
*'_iment, if usedfor excavating the aren. within 20 feet From the :
- sheet pile wall, sliall be specially approved by the Engineer..,
*. . The sp011 shall be disposad of in accordance with Clause

Execution of
toe protection'f
work.:; BN

75806.

:fS)zb.: The toa protectlon work shall be carried out :
_ *”immedxately 1n sections wheré " excavatlon has been completed -
200 and approved by the anineer without waitxng ‘the completlon S
. of the whole excavation. Protection. shall be made with.

syhthetic- rabric sacks. 1 ft. 30 diam. X0 fa 1n length,-

© .filled with appiroved ‘sand’ and stone ‘as stated in“Chapter 3. -

"The processlng dand manufacture of these cylindrical sacks -

shall be done ‘on the. shore,: and the’ both ends shall be tightiy;r

" bound te prevent -the:leakage of sand and stones Filled sacks B

- shall be tightly bound with Manila ropes at four places of

"1'5 feet 1nterva1.=h:a.__

_ 1nto close contact with the other.

. Filled sacks shail be lifted horizontally by meana L
of a ‘crane or: otherwise. and placed in” position at right
angles to the quay wall in- auch a mannar- that each sack comes

' Sacks shall be placed accurately 1n pcsition

: determined by uaing a theodolite and markxngs on the con-ﬁi;j'

Execution of =
concrete cap walls

crete cap wall.”

If the sacks are found to be misplaced they shall

[bp redonea. ~Any sacks damaged during tha work shall be re- E
'. Ject9d. ;‘H;; ; . : . [ PR : :

w8526.” The execution of the concrete cap wall shall not ; ,1 5
e started until it has: been confirmed that there is no

““tendency of any deflexion along the “sheet. wails after the g
- completion of the excavation in front of the quay wall and 'fw

"7 of all. the filling operations behind.' For this reason, the

" Contractor shall : at all: times. make close observation ‘of any

?deflex1on compilo and edit the results 1n p form of graphs .g£ 

' f and submlt them to the hngineer for hia approvai.;;_




Any deviation from the normal line of tha sheot't.

w)ffﬂpiies which way have been caused by drivirng of sheet -
o pllesy tfﬁhten{ﬁg of tie rods, fiiling, excavation in =

" ‘front of the shest wall or by any ‘pther roason must be

"li;adjuoted on’ the a};gnment of the concretc cap wall.

The concrete cap‘wall shall be’ re:nforccd a8

:.i:shOwn on the. Drawing.; The concrotc. formwork) cutting
- T and bcnding of reinforcing bars, wolding. and other re-

o lated ‘works shall comply fully with provi51ons of
'LTiChapter Q Section 4—1.-

A Construction jolnts shall be provided on the =
','concrcte cap wall at positions indicated on the. Drawing.
’;Tho joint filler: ghall ‘be used to preVent the leakage of

"*ﬁmaterials from hehlnd and be approvod by the aninepr.

: The formwork shall be provided with all the' E
'f:xture. holes, etc.inocessary for the instailation

.5;and ‘fixing of the bumpers,. fendcro, bollarda, and

':faccossorlesrfor tho cothodic protect1on, and other

Upon complction of the concrete cap wall, the

‘{ fdeviatlon from the normal line® should e checked and
~shotild not be more than ak- 1nch. - fhe deviation in the

7'*crown height ‘shall. be: wlthin % inch.‘ 1f any deviation .

i found to be greater ‘than the. spec1f1ed limitsy the

Coping of . -
" ancher wall, .

'Vﬁollafdgé“fﬂj‘-

;[£Contractor shall at his own cost ‘cut out a part or wholé
';of the concrete and reulay with new »éncreto.~

Q;SSZ7._ The coping of the anchor wall shall be af rein~
;fforoed concrete us .shown. on ‘the. Drawinq, .and shall
l‘comply with the prcccd1hg specificatlon, Clause 5526,

55528.. The bollards shall have the quality as stipulated

uff“in Chapter: 3. with its shapc and size as shown on the
. CDFawing i and shall be fixod to the bolts embedded in the

;f]concrete cap wa!l. Bcfore fixing,_surfacos of the precess
i te recelve: the bollarﬁs and its vicinxty shall be cleaned

‘,'f'and rcndordd with screod of cement sand mortar (1:2) to
A Y thickness of 1 inch. “The nuts shall be securely tighten-
7 edJAfter: the fixing of nuts’ the recoss shall be filled.
QT.;with concreta. ‘of ‘tha same mix as that of the concrete.

S cap wall, ‘and 1ts surface shall be smoothly finighed and

3 fluah with tho level of the cancrete cap wall.

: ‘WBollards shall be filled with concrete af the
_;_samo mix as. that of .the. concrete ‘tap wall to the top
oponing. and the top surface shall be smoothly finished

'”7o;in the aame curvature as bollard head.-

The whole bollard qhall be cleaned of deposits
Do 3uch as rust, oil, dirt. mortar, otc. and he- painted with
'throe coats of paint apcc1f1ed i Chapter’ 3. Colour of

i the palnt shall be subject to the’ approval of. the Engineer&y.,:

Tcnghe time. for. the finol coat shall be directed by the DI
Enginoer.r R : T ,

8?;?; j



Fenders, . .

Buipers.

Cat ladders,

5529. : ‘I‘he rubber fendera emd metal fittings there_of

'8330 and 8331, The: fenders .shall - be firmly bolted

Sites matal fittings: which should have been embedded
‘_during the .coiicreting of the concrete cap walls. -

2 If the . hottom of, a fender can not. be placed intact

Caitel the surfacc of the concrete cap: wall due to its .

- irreqularity, proper fiiler ‘ghall be - inserted in T T
“'aceordance w1th the dxrectxon nf the anineer.;fgi“*“V

';;Belian timher shall ba installed, and shall be’ prcceseed R
. to the shape indicated on the Drawing and fixed with. fendar;i?,jfﬁ
'._fixtures.; Besldes, tha . fender shall be . securely tightened o :

V:athe stesl plate and’ nails’ to be used hereln Bhall be _j i‘;f. ““
j-ﬂalvanlzed.;thg T e e : '
15530._- The bumper con31sts of steel platae, anqles,_ff
C U boltsy nuts, reinfcrcinq bars, etc. an- shown. on: the -
"Drawing., “These components shall’ be manufactured at’

‘be- accurately processed ‘and: fabrlcated. ff;~.
.JVWelding shall be doné:in accordance with the provlsions
_‘of Chaptér 4, Section &= be o The bumper shall be- fltted

: qlmultaneously as concrete for the concrete’ cap wal}

"of the formworks,” The nosing for: the protection of the

. _¢orner of concrete cap wall shal} be fixed. to. the whole
length of the concrete. E RO

_palnted with three coats of paxnt. the primer coat being

; cclours,

ghall possesa the quality as specifled in Clauses

At both ends of the quay wall, wood fenders of

with steel band at. thrae’ points -on the vertical. ALY

factories. Steel materials shall comply ‘with’ the: -

7 réquirements of B.S. §360 (1968), and B,S.4 (1962), an&

is placed’ and’ flrmly tightened with' ‘nuts upon.the removal

Hhen completed, bumpers shall be_cleaned of all-'
deposxts such. asg rust, oil, dirt, mcrtar, ete. and’ be

anti-rust palnt and two coats xn strxpes of 3peci£1ed

‘€531.:' Cat ladders shall have a dimension ag: shown on. o
_the nrawinq and shall be fixéd to the guay wall at four le'
speclfied p051tions. Cat ladders shall be: correctiy

manufactured ‘at factories, ard shall be’ galvanizad in: ~'f,‘3f;
accordance wlth Chapter & Section & h. S

Metal flxtures for the cat ladders shall he the
products of-: Brldqeatcne Tire Coiy Ltd. or approved equal,

- andg’ embedded in concrete whllet placing concrete for the i‘.ﬁg5c3
concrete cap watl.__ o s : e T e

"‘“f&gi_?;:ﬂ*f":




A Belian timbers wrought as shown on the Drawing_
'shall be fixod at both sides of cat ‘Lladders with metal

o U fittings. . The bottom ends of Telian timbers shall he

-gjprotected Insuch a manner as shown on the Drawinq.
unolts and nuta used for'fixing shall all be qalvani?ed.

 Paving of = - 5532. The apron behind the quay wall shall be paved
coonaprony oo U owith concrete as. shown oh the Drawing. The 12 itich thick
e LTt sbase leourse shall be laid upon ‘the ‘subgrade formed by the
fillings; ;then 1 inch’ thick: sand layer, and then an o
.:TS% dinch: concrete pavement an the top. The concrete pave- -
_u;:,ment ehall be- laid ‘with joints. and reinforced with steel
: “g-bars as’ shown ' > Drawiﬂgs.-v - .

_1ff;5533.'~ The conqtruction of subgrade shall be carried
. out iin-accordance with provisions in.Chapter 4, Section :
ke relnting to lelxng, and .the materials to be used shall
i be. sand and sandy - soil of good quallty.- The term subgrado
. referred herein ‘shall moan the top surface of about 4 feet .
“thick of the roclaimed 1and behind “the quay wall, The sub~
{grade shall be thorouthy compacted until the CHR. value of
'$$-5% or higher 13 obtained. Any section which docs not show .
S the! specified CBR value. shall be excavated. and xeplaced
CSwith-new fill and rolled uhtil® the specxfled ‘compaction 1s
L  obta1ned.= The 1rregu1ar1ty of the finished surface of sub= -
o grade shall be’ not more than 4 inch’ from the spdcified. -
S levelys One CBR test: shall be: ‘conducted in every 250 sq.yd., o
oand Af the'results ‘are still unsatisfactory, two more teésts
‘:i'ehall be conducted A the v;cinlty of the: original site.; =
<11 both: teats gatisfy ‘the, epecification, thc ‘section repre-
‘;ﬂssentod;by the tests may be accepted. 'j' :

RTE R S Eauipment used for c,mpaction shall be eubJect
.-tho the approval of the Engineer: Care shall be taken in
.;fﬁthe execution” of conmaction work S0, as not to damage the

'”-t1e rod_'or anchor wally o ~

.}S534a3. Thc baee shall be comyactod true to the speci~

ffied IeVel and profile to receive the concrete surface..

Tho:'¢ross fall shall be 1:60 as:shown on the Drawing, and

“ ' "the permissible tolerance shall be within % inch,

1 The width of! baso ehall be .one: fcot w1der than that of
“concrete eurrace o R :

S Aprom . base,.

N r-,The 1z" base shall be block stoneq and

-_1"'sha11 be laid in tvo courses.. Bottom course shall be

_e71gfblock Stoncs not larger than ﬁ" and-laid by hahd. Upper.
U course “shall be graded stones not larger than 2" and shall
“-chmpiy'with the following grading.."; P

f'} 31?Y9 Size/Noe.g Percentages by welght
T : L passing :

e =
AT N




 Sand layer.

Kérbv_

Concrete
surface.

“ahall ba used 1n the puvement.ll

5535-. - A 1ayer of sand w‘

_structed as shown on the Drawing. 4,.¢3

et

Cmes20

Only well qraded atones giving maximum denslty

Pl The Contractor shall carry out sieve unalygaa of T
: :.,a‘fstone mnterials to be used for the base, and. aubmit the
o x\results to the Engineer for his approval. ,;.' LA

The apron base: shall be compacted to not less J 55W

B ‘than 30% in CBR value, and. the bearing capacity shall

- not be less than 215 iba/sq.in./in. by Plate Bearing .
' Test using 30 ¢me dlam, plate. - These tests shall be. L
"J,jperformad at the rate of more than once per 850 sq yd. IRERRE

Bottom course shall be roiled until all voida

 :‘fu11y filled in wiih smnl!er atonea.- The upper. coursezl'
'fshall then be evenly ‘proad and compncted to. finiah Jevel -
- and profxle and to provide a sm'pth and even surf&ce free

from looae material»;;g

Ethickness of 1 inch shali
be ¢venly spread over the»surface of the ‘bagey Before

: ,placing concrete, the layer shall be well saturated by

sprinkling water. Ll

1r approved by the Engineer, the base paper {l

' may be used in place of the sand layer i

8536 At concrete kerhs*on the apron ahall be gonn'ijf'

' 353?. Provisions of Chapter h, Section 4-1, shall apply}"

to the concrete surface.; The concrete surface shail be :
finished wlthin the 1imif of ¥ inch on a 10 feet straight .
edge laid in either direction._;.:~j.x_t:____ R .

In principle, both apreadera and finishers shall ca

' be used for plaoing and compacting concrate. The type .

of equipment ‘and the method of " work proposed by the Con-

1ractor shall be suhject to the approva! of the Engineer.g'li*i'

: Platn round bars of % inch in diameter shall bel.;;{”fﬁ
laid 1n grid form in all sections of concrete at 2-3/4 - .
.inchea from {ts aurface._ The iron grid shatl be made

smaller by abput 4 inches than that of the concrete . -

section at. the edges, and the overlap of the- grid shall

_ be ‘about .8~ 1“°h°3- ‘The bars shall ‘be connocted by weidinga  nL“
. or tightly bound by annealed wireg, R ;

o 87




Construction

” jointsv"‘---“

-v.fﬁorViééovaﬁct}fjl.

'fVSSJB. : Construction joints shall be provideﬁ for the
S ‘concrete surface at location. shown on the Drawing.
I There #ré thres types of joints; dsesy transverse.
’}.jexpansian joint, contraction ‘Joint and longitudinal
"ﬁjoint, all as shown on the Drawing. E

Sliding bars and tie bars shali he correctly'

'*-:‘placed at specified position and be. supported by
suitable. chairs, ‘The equipment and methods used in
‘forming joints shall be approved by the Engineer '

The faces of concrete cap wall and services

. 7duct or drains against which the: paved apron is to be
- ‘placed shall first be palnted ‘with one coat of bitumen
" before the. concrete ‘of the latter is laid, s0 as to:

. .ensure free iovement ‘of - either Structure in ‘the event.
"of aﬂy unequ l”settlement of, the ground.

]_8539.; Services duct for laying water pipea

" and telephone cable for supply to or use by. vessels
f*j[moored alongside shall be provided on the apron..

© . The duct shall’ be made of reinforced concrete complying
L with provisions of Chapter 4, Section 4-1, " The foun=
" ‘dation bed togethér with stones laid on the surface _

o shall be well rammed down and. covered with a layer-of =
sand, - The quality of, stones and exsécution of: compéc-
Cotion shall comply with the specification for the- base‘”

"“f;of the apron pavement.

ﬁ: After the works for the water pipe

‘”jand wirings have beén completed.and approved by the
'r:“Engineer, the ‘duct. shall be covered with precast R.C.
‘j_aslabs. AL the Joints shall then he hermetically

| ‘sealed with bitumen to. ensire’ watertightness, A set
L of: stand pipes for the supply of ‘water shall
- .be installed at four places, ‘and covered with cast steel
(0 71ides Drain holes with diameter of: 4 inches shall be
"T;provided ori the bottom of the services duct at about

ijzo feet apart._;: o L




‘ {..5 2 Breastingﬁ?olphin

. ‘Boring. .{.TFHﬁ_,uassho.. Before the constructlon of the breasting

' ST T dolphin,  the Contractorlsha!l carry out ‘boring .
U7tests ‘at’ the apecifled posltions to ascertaln the ;
::depth of the shale underlyinq.: IR :

Steel pipe pile, 13541.; The breasting dolphxn shall be constructed

- R SR 3 positions indicated on: the Drawing, whlch shall

[ 'be determined by accurate survey.. The work shall

7 pe éxecuted after ths completion of the. dredgxng S
71_;Tand the formation of slope An. front of the revetmenthi'_;

Co lees to be used in the work shall be steel _
- _pipe piles as shown on the Drawing and’ spec1fied :gfﬁf_
:in Chaptér 3, .-Both ends of ‘the piles shall be refne .o

'k;fforced with steel rings as shown.on the Drawing,. and}_f["gy[
' .the fabrication shall be. done. at. the factory of ‘the. ..

;,__manufacturer._ The perm1sslble toterance ‘on. the. shapeHﬂ

.. .and ‘size shall comply with provisions of Chapter b, =
:f”Seotlon 43,7 Should the’ quality, shape - and/or ‘size *

o of any piles” fail to meet the reguirements; the Engi—. ----.
L neer: shall have the power to reject the: piles delivered
.ﬂ*aﬁ»th‘ Siteg :] | N

Pltchlng and 'T.j;SSQQ; The pitchlnq, drlvxng and ail other works
driving of piles{.fsrelatlve to pile driving: shall ¢omply with provislons;
" of Chapter I, Section. hnj. Plles ‘shall be driven - .-
Cinteo position in ong’ single length ‘without spllcing.
If it is not possible to drive the. piles with the.
;&;;gavaxiable plllnq equ1pment, piles may. be lengthened S
L My splicing din situ with the approval of ‘the Engineer.‘ L
ﬂﬂIn such:case) the weldlng position, method ‘of welding
O and equipment to be used shal! all be approved hy
'iuthe Enqihoer. g,,;. : : I P

Pncasing of ‘  , .555&3. - Each pile driven shall be COVered on top
pnles._ S LWLth re:nforced cohcrate pipe for. the ‘length shown
' on the Drau1ng. The space between the piles and
‘R.C. pipes shall be: filled with cementmsand mortar
{1'2) to form a monolithic unit.._- - ST

Concrete Cap, o Shh. ~The concrete cap shall be made of reinvffl R
: - forced concrete,. which shall conply with ‘the - provisions TR
of Chapter &, Section k-l where applicnble.‘ Rein-;;f.' T
foreing bars: shall be. welded to the" steel pipe piles,
and all- metal. fixtures for bitt, ladder, etc.: shall S
‘be incorporated.in the formwork before placing concrete.—"”
“The surfacé of the concrete ¢ap. shall be finfshed = &
:smoothly to’a alope of 1:500 from its centre in four e
_directlons as shown on, the Drawinq.3~” S e

| Bitt, 845, The bitt shall be of the qualitY A% specifi?; i ;'”
o "+ ed in Chapter. 3 and have the shape and size as shown L
“on the Drawlng. The bitt ehall be conatructed 1n T




et ladder.

| catwalk.

'%H_accordance with Clause 5528

  $5&6, : The cat ladder shall be fixed at the position £
H‘ﬁ'shown on:the Drawing, ‘and the . fabrication and fixiﬂg
"ishall be done accOrding to Clauae 3531. EAE

At the specified posxtlons on top of the

;f”concrete cap, the cast : iron: hand grip hold and drain
".holes with diameter of 2 inches shall be provided.;_.'

-_Pf‘55ﬁ7 The catwalk shail be made of Belian timber
. which: shall be. worked ‘upon ‘and finished smoothly.. e
iR accordance with tha Drawing, and Tabricatad rigidlysi'
R ¢ sing boits, nuts,
'-.‘galvanized.;;.ﬁg

ails, clamps, etc., all to be =

”f ;S5&8. Rubber fender to be usad shall be of a good
uf*quallty and have the shape and sxye as shown én the
"Drawing. "The. fender shall’ be’ fixed ‘to the mounting

... bage on’ the front face of the dolphln using the
.-'ffmanufacturer % metal fixtures. For ‘general specifi-.
'1Q}cat10n, refer to Clauses '$129- and 5529. ‘

90

o The lower part of the ladder shall be support--- L
; _g‘ed by steel plate ‘band ! fixed to the R.C, pipe., . All"~ S
'.;;the steel materiala used shall be galvan:zed.: :

= ’ The catwalk ahall be of Belian Joists support-“ -
ed on’ & steel plpe pile., After the' pile Is driveny - "

oo the Btael cover plate and angle. shall be welded ‘to -
_ the head of the p1le as ahown on’ the Draw1ng._ :



' Borinu.::

Steel pipe pile.i

‘5 3 Moorinq Dolphin ,
fﬁ'3549 Clause 5540¥sha11 apply..

38550. : The mooring dolphin shall be conatructed at
the position indicated on the. Draving, which shall
L ibe accurately determined.. The work shall be exacuted
oafter the “completion of the excavation and formation -

. of the" siope in front of the anti-érosion work:  The

i quality, shape and size of the ‘steel pipe plles shull

"Pitching and

_ Fncasinq of pile.f

Concrete cap._"'
Bltto
;Cat.ladder{-J_

_ Catwalkr

SSSI. Clause 85&2 shall apply;ljr
driving of piles.,f__ : AR SRR B

":"F1555595:.01ause 5546 éﬁéliJ:J ;:1L;;;;.J}”75F'-

- .. be_the ‘pame as. those specified in Chapters 3 and L andf;fkrt;;;
“_Clause 5541.-- L SR

i i 5l
| ssss.‘ 5 Clause 'S'ﬁf'ﬂiihaii eoblss

“'555"'0.,::-",(:13“39 551}5 shall T R,

.-73556;?,=Clause 8547 shall apply. A Bel:an pile shall'i:ﬂ'f" f
..~ be driven on the: shore in accordance w1th provisions
of Chapter k. Section 4-3.§a¢"- - :




Position and
Steel pipe pile.

:'=5 h Mooring Butt __'“

:;5557. The moorxhq bitt shall be constructed at the
-positxon ‘shown on. the Drawing. ‘The driving of the

. piles shall be dona ‘after the: excavatinn to the ¥

‘Jiifspecifled level._ The piles shall be of the quality spe- '
o eified in Chapter 4, 'and have the shape and size as B
”:'shown»on +he Draw1ng.,_a;gu¢_-u_f '

: Al! pitchlng and drlving ahall be done in

m ﬁféccofdance with ‘the: proviaions of Chapter &, Section
-~ 43, The four piles driven shall be- rlqidly braced
_together by welding channels to them, in accordance -

U with Chapter. ki Section hel, . ‘Both ends of the pzles

 Concrete caps:
LT oS of the excavat:on and he well remmed down, _Provisions
S oiref Chapter &, Section 4~1, shall apply to the concrete .
"'gand reinforcinq bars, " The top gurface of the concréte
. shall be: flnxahed ‘flush ‘and to the. same slope as the .

Copre

."':shall be reinforeed by steel plate rings.

B

-45558 Stones shall be placed evenly on the bottom

concrete apron. A Bench ‘Mark ThM 301 shall be flxed

  accurate1y on ‘top ‘'of one . of the piles as shown: on the e
r Drawing anﬁ directed by the " Ennlneer. : : :

8559y-  SE&S shall apply.___.

; 92




 T§ﬁe Qnd‘EX£éﬁi;f

T Bore testy . . _
' L L .g-COntractor uhall at_ the spaciried position carry oo
'f-out hore testing using & rotary’ boring maohineﬁ};f”F-‘:'

:ﬂﬁitegig on' ‘the undisturbed- samples obtained, and sub~
o mit the results to the Enginaer: : : e

Execution of

revetment work. .

Replacing with
aand. : :

o

CHAPTER 6 REVETHENT

.3601.- Aa in the quay wall the revetment shall
-~ .be of the steel sheet pile type, ‘and consist of
S sheet pile’ wall, waiing, anchor wall tie rods and;
‘;:Uacceuaories. ;;a;¢,_ LT IR

% The revetment shall he constructed on the ﬁﬂji

.,;,rzimmediate downatream end of the quay wall aa ghown:J ; }f;1?\?
~on the Drawings.ﬁ : RN Rt POESEta

j3602. ' efore commencing the revotment work, the

- Number or bore holesL,"‘ 3 (QSIt./hole).hfi::;;;{:

Undxsturbed 3amples| 3 About 15 (At every

The contractor shall pertorm the fol!owing

' ﬁ£i;:Bu1k denslty.: o

"ﬁ; Moisture content. -

:3¢'Grading analysis.rw;
aé'Liqutd limit-~;..‘:'
5. Plastic limit. : sl

b Unconfined comprassion test.ijn

- The testing method shall comply with B S. IR
13?? (1967}, “Hethods of testing eoils for civil engiwﬁg
neering puposes" ' , S _ 7

The test resuits togother with a plan and

- boring logs for each bore holée:cleerly showing ther
. depth and the boréd ‘materials shall be submitted PR :
_to the Englneer for his study and approval.-,,_ﬂj-._;;;ﬁsiR-.e‘w

.8603. The pitching and driving of steel sheet piles;le}f"w .

fabrication and fixing of walingy fixing of tie rods, ;.

“and placing of concrete for the concrete cap wall amd .

the anchor wall's coping ‘shall be done as indicated an:;‘

" the Drawing and in accordance with the provisions for S
'the quay wall oI Chapter 5, Sectian 5-1. B

' SGOQ.; All the clay in tho soction ahown on the Drawing iA'”:ﬂ
- ‘shall. be excavated and dumped to: an area beyond ‘the ‘. :.; |
reclamation. ares and SPr‘ad_eYQ“IY'HrThe hole made in RS




ﬁ_jﬁprgﬂ;1r"

*,. £;fthe excavation ahall be filled to. the specified
- level with sand of which more than 60% sshall be

 EQ:r9ta1ned on sieve No.200.

. pollards,

L Cat ladders

- Bumpers.

.:;cénéretgf:-,,“‘

CKers,

" Fenders, "

| 1'5605. -
- i-.quay wall shalllbe instailed ‘at positions ghown on-
'?the Drawing and inraccordance with Clause 3528, .

“"? 5606._
2 'position shown on the’ Praving, " complying with: the
-’j;?provisions of Clauae 3531.- au,..”

Cose07.
- painted in acco dance with Clause 8530,
S8,

7”;,jsaog.

Samples and the results of sieve analyses

;,_ *]of fhe sand shall be submitted to the Engineer for
};\'his approval. , j,___;,

Bollards of the same design as used for the
The cat ladder shall be installed at the .-

The bumpers shall be manufacturad, fixed and

: The general specificaticns given in Clauses
%_8532 to 538 inclusive shall apply- :
Clause 5536 shali apply.
* :.5610. Fenders shall be made of Beiian timber.

The horizontal mambars ‘ghall first be fixed to the

L'-concrete cap wall by metal fixtures, then Bellan .

.\‘piles be driven in front of the members: and Jointed'

- .to the members using - steel plate, holts and nuts..
“The- pitching and driving of the piles shall be done

. in accordance with Chapter k&, ‘Section 43" ‘but care

S 1oe protection*j
' !work.,j_

Junetlon with

. antieerosion .-

S work o on Sungai;yﬁw

“‘j;;,Sarawak side.',vzg;

VL SR cutting or filling shall be done by means of dredglng
'ngequipment, or at the direction of the Engineer.

,'_Aspecified level.‘ _
. ato, used: for bracing the horizontal members and ptlesa.

.'Tshall be galvanized.

',j8611.
o in the area Shown on ‘the Drawing and in accordance
”Vu{rwith Claule 3525. -

fisslz.

level and falls ag’ indicated on the Drawings and In
‘jaccordance with Clausa 5701, .
“work ‘is difficult to be. executed . from the shore, the

f Qmust be exercised to ensure ‘that the piles are. driven
s closely in contact with the horizontal members.

The head of ‘all the driven pxles shall be at the
All the bolts, nuts, steel plate,

The toe protection work shall be executed

The riverbank shall be cut oy filled to the

In sections where ‘the

3elian piles shall be driven at the junction

L ~indicated on the Drawing and’ according to the pro- -

" _visions of Clause S703s

- canfiot be driven from: the shore,.the work shail be i
, fdone by a floating pile-driver, ‘or ‘by erecting: tem~5* S

Iporary stéging. or other method approved by the Engineer. -

In sactions where the plles




Ll The Stellar sheet shall be laid 1n accord- S
S ance with Clause - 5705 except that the thickness shall-*
: 'fij'_.bqjo;tpn..‘..r._, SR B

o .f_fOn top of thé Stellar sheet, sack gahions S
. hose section at one end 1s elliptic and the’ other_i _
. end. round, shall be laxd in accordance with CIause***'
N S707° R : . : : "

o The gabions which may be laid on the shore‘jf‘°5"3 >
: 1sha11 be securely held down to tha ground by using ao
. 2 wood. piles per gabion.; Gabions which ‘are to be. = .
“3aid in wateér shall be placed in ‘position by means .°
. of.a crane:or other equipment ‘after they are com= - .~ .
:;.pletely aaaembled on the shore and filled with atonesrf':f ¢

-1_; At the front of piles, aacks filled with
'-isand shall ‘bé placed to the extent indicated on. the
.. Drawing. and in accordance with the provisions of
. Clause 5525. B S B : 3




-V;bHAPTER”7_Anéi-ﬁaeeioufvonx

ff;S?Ol._ The existing riverbank shall be cut and’ filled
IR U such a ‘manner” as to énsure. that the: section of the
7o finlshed: BIOpe'fat right ‘angles to the normal line for
" the work approvéd by the Engineer. will match with the
-typical section showﬁ on. the' Drawing, then the prepared
.. surface shall be levelled and compacted to the eatiefac- .
”"ﬂ'”tian of the Engineer. : ‘ N

e Any surplus earth resulting from the cutting and
ARk filling to form the sections required by the Drawing
,:jishall be tipped into an.area desighated by the Engineer,

. ‘and“any. imported material to make up the shortage ahall
'C-.Zbe approved by the Engineer.;f'

S “The Contfactor shall’ plant level stakes for the.
,wg:cutting and filling operations and for plading of pre=
""" ““cast 1link concrete ‘blodks and rectangular gablons at
‘the pos1tiens ‘shown on the: Drawing and at such other S
7 positions as and when'directed by the Engineéers The Con-
~tractor.shall not be relieved of his responsihility to
Ui imake good all the" worka, if any structures constructed
ofailite ‘¢conform to the finished shape and ‘stakes shown
on. the Drawings, regardlees of whether or not the etakes
“have’ been previousiy 1nspected by the Engineer-. No - -
c stakes may be’ removed without the: permission of the Engi--_“
3ifneer, eVen after the completion of the works. - R

Piles and ?j“55702, Piles shall be driven piumb vertical to the levels-
o piling.;_;; Lo and atn the positions as ehown oii the Drawing, and any
‘ R :'"fpiles not: go driven. shall, if requlred by the Engineer,
- Q‘be repiaced ‘at the: expense '0f ‘the Contractor. ~The pilang
o~ shall- be done using ‘the: method and equipment approved
by the’ Engineer.u Steei caps or ring shall be used for .
.. the protection of pile heads, which shail be. first trimmed
f7around in bevel edgeeF‘ A

e e If. durinq the driving, the piles are damaged,

'agjtwarped, twiated or driven out of positionor excessively
f_”vinclined, they ehall be rectified according 1o the instruce~
‘ ;tion of the Engxneer._ﬁ- Ll T .

e Ali piles shall be driven with the minimum poeeible
'-.f:gaps between them to ‘the ‘satisfaction of the Engineer,
“Care shall be  taken in, driving the piles to prevent them
v from being deflected or distorted by uge of supporting
‘Jﬁ;ibeams or. the like, where neceesary. :,,‘”~ o

Belian Sheet 8703. _ Belian eheet pilee ehell be driven plumb vertzcal _
pile-"jVApku ~rfto the levels and’ at the- poeitione as shown on the Drawings
P '7;_w1th care being taken to" prevent them fron" being: deflected
oo disorted by use of supporting beams or the like,  Piles
2o ghally i principle, be driven in panels verticelly to the t‘“-,
: ‘line.« R B N . S

g




‘iiha shown ‘onthe Drawlng. The’ pileﬁ driven shell be in’ =
ffclose contact with one. another 8084 to leave no gap An o

Joints of :heet yilea shall be tonguewandngrOOVe;Q

:'fifbetween Joints, and tho pile head shall be cut off truly!ff;Tf‘ 7

Stollar sheet.

i flat with bevel 2dgo around, .

‘ 570&. The Stellnr sheets shall bo Joined;together_in
. ‘the direction parallel toithe. 1ength of the slopes” .. v o 0
LQNylon cord or equ1valent approved shall: be used to sew N

;K'f_them up sacurely in a manner satiafactory to the Englneef.:g’-”

Precast 11nk

Concrete. block.,_

| T;,“Engineer«',ﬁ‘[fr" e

'“3570).. link concrota block shall be cast 'o concrete“”
clagg "PH- using steel form.. as shown on’ “the Dvawlngs. ‘
”fThe Contractor Bhall submit a samplo of ‘such steei form‘ o
‘ T_for thp apprOVal of’the Engineer, before they are uaod.f:""

. pubmit_to the Bngineer. 'a programme together with:a list .
iofr equipment to be used. for his approvels. . "A11 the work. i
“shall be carr;ed out in strlct .accordance’ with Clause ;[~ '

_'and placing in. position of the precast 1ink concrete
- ‘blocks-to engiwre. that - the: edges of “the blocks arée not :
“damaged or chipped.; ‘Al ‘blocks: brought into the slte e
_.shall be. inspected by thc anlneer ‘béafora ‘thoy - are placed.j;ﬂ“"
“dn position, and, blocks having rough. surface, broken wroyin
_edges or any: other defocts shall be rejecteds  Any block: L
. found to have. rough Burface or: broken edges after placing”fq'ﬁf'}
in position. shall be replaced with a perfect one. to the"jgp'f"“
:”satisfactlon of the hngineer : R :

te ba placed. - The rest of: .the: blocks shall be slipped

' Bofore.castinq the blOGKs, the Cohtractor shalliff7”'

Sk10-Moulded Concreto, and to thc satisfactlcn of the

Gréat ‘care’ shall be_exercised in the tranaportingﬂf;:;?”'

Concrete link blocks'brough_,into thc site for RIS
storage ghali be laid on flat ground in:upright position;_J”'"

in- rows, and they shall never be piled_up.,hf.-.

’ When the ground surfa°° has been Prepared ae. specin e

‘fied and .the Stellar sheet 1aid, tho blocks shall bo. palced_f;f”h

from the lower and up the ground slope leaving- a minimum

. posgible gap in between, and the 3/8" diameter.: ‘steel’ bars :.H e
~shall. then be. pushed thrOUQh the tying holes ‘and drawn’

right up to the top ond of the area whrer the blocks ' are 4?7-73

down in posit1on with the. steel bar in- the hole.J The :
finished surfnce ‘of - the block. placod ‘shall be- truly to the

'siopo and free from any undulatlon in both ‘directions,
i The. edges of blocks both 1engthwise and breadthwiso shail
. be alighed on straight lines all to: the satisfactlon of
. the Engineer.?_; ;~A T S . s S




Rectangular fj?;f:55706. ﬁl The block atones for filling the rectangular
gabion.;q "jﬁwﬁigabions shall have a weight of 10 te" 45 ibs,: each piece,
: o and be approved by the Engineer. :f;$-r‘ R

e On fiiling the gab;on through the atone filling
~»]ﬁ}4hole, 1arge stones weighing 35 lbs and over shall firat:
- be: placed on the bottom and sldes and ends closely with
... each other: 1eaving minimum voids betweon thems - Smalleér
stones. welpghing 10 ibs and over shall be packed in the
. centre and finally large 3tones weighing 35 1bs and’
- over ghall be placed on-the top. and sides and ends in
}_such a . way as: to stop any. stones from slipping out of
:gthe holes.wufu o : , .

n e The completed gablon shall be such that no stone
:7'may be pulléd out by hand. through the mesh. The. stone

L filldng holes. ahall be. closed with binding wire only.

o -after the. gabtons are completely filled and 1nspected
'- ;to the! satisfactlon of ‘the Engineer..i.. .

RPN u-gg,When a. single or group of gabions are placed
-g_;_together agalnst the- gabions already laidy the top and:

L gldel corners shall be first aecurely wired together with
,  tconnect1ng wire of same’ fauge. and qualxty as the: mesh,
"7Qto ensure: that the stlncline is a. f1xed mass as’ pOESlblB.

LIRS When group of eMpty gablons hava been placed in
?,¥p031tion ready for filling, the filling shall be carried
"gout by stages and unlformly throughout."'--; :

i Front toe: _fis707. ﬁj The excavation for the anchor piles shall be carried '
Cpile and o ;I-out with ‘care and only to the Yeével - specified for the anchor -
ﬁnchor‘pile.'3f;‘ufpiles. No: anchor piles shall be driven into places where

._:the ground has been excavated beyond the’ specified level and
- then backufilled. It and whérie. excavation has been done
:ﬁ'beyond the . specified level “of . the anchor piles, the Con-~
:‘tractor shall” fill. in to the correct leval with approved

. aterisal and well compacted, or—change the driving position
5,of the piles, or otherwxse as directed by the Engineer.

i The tqg‘pi;es and anchor pilee shall then be con-=
. nected ‘as’ shown on the’ Drawing by using No. B ‘metric gal-
“vanized steel- wire fxrmly ‘wourid .round the bolt so that it

' tﬁg?jwzll not come off and tp theisatisfaction of the Englneer.-- .

The tle W
piles shall be strung )

1re owﬂecting the toe piles and anchor
ghtly without any sagging.,

Fascine matt-f:,“g=s708¢ e Each unxt of the fascine mattress consists of top
‘3J ress.,.J‘;, - - and bot tam 1attices, 3 layers of faacine, cribbing for -~ -
' Ly "~€;15-atones, étcy shall ‘be madé in- stri¢t accordance with the
(i Drawing.: On’ laying a whole’ unit of the mattress shall be
(. laid and. completed in the same day.-_;;';u;., DRI T




R oon completion of the laying any surplus dredged ”_“* :

U material from ‘the area where. mattress is Tald shali be

T disposed “of in acc" ance with ths 1nstruction of tho
' r.if:Engineer. ‘f-- ,

- ]f When sihking the mattrsss down to ths rivorbed, L

;the stones shall first be thrown onto:the outer row ;

i of the criba in a quantity so: as to prsvent the mattross }f

.- from t1lting to-either side. ' The rest of stones shail G

Ny . be. thrown in uniformly over the surface after tha mattress T
_.fj:has sunk in placs.-- Tho , : T D S O

IR The outward:end of the fascins mat shallébs pPOﬂ'fZ:_ff

R jscted two_ to three feet beyond ths adge’ of ths mattress,'='~"
S and the psgs on this’ side shall protrude two more: inchsa
‘ lf@abOVs the rest of ‘tha pegs to prevent the cr:bbing from
”‘:fcoming off the pegs.L : R T

R During sinking the fascine mattress care should .
=;;”be taken to praevent the: movement of mattress due to the-;ff S
,1_'current in the river.. on’ completion of’ all preparations ;fuf).f
. the mattress and the sinking’ position shall be first -

ZH“innspeeted by the Engineer, ‘and the: sinking shall then e
. 'be done in his presence, “After’ sinking the. mattrsss, the f@f'
';:_Contractor shall ascertain whether the mattress has’ been .

277 sunk at’ the specified po«ition or not by @ method directsdf“

'.f_*by ths Engxneer.: j : s REIERON ) . -

: _f thrs the mattress is to be laid in two Tows
. breadthwlse, any. gaps left open in between mattresses B
.- shall be filled with stones, ap well as the gaps in. =~ L
,_;hetwssh the ‘toe pilss or Bélian shset pile. - Sand or other i
,iapproved materials shall bs placsd on’ tup of ths gaps' '
Lo to the satisfaction of the Engineer. IR I e O

e " Thﬁ msttress 1a1d 1n 1engthwise shall be neatly .
© . _placed. close to each other so- that noigap. 'is. left between
_thesly. Where there'is‘'a gap excessively large in between .
the. mattresses, the Contractor shall rectify such dsfect
in accordance wzth the instruction of the Enginssr. '

- : The fascine rope shall be" made from the brushwood;Vf o
”long straight sticKs with many twige selected and arrangéd: = ..
“in such a way that .all top ends placed to the same. dir.C* e
tion and staggsrsd at the Jointsy Which ‘shall then be " 7 -
Y .carefully formed 1nto & rope .with a girth uniform 1n size
'fthroughout. Ths ropé. shallbe tightly boung . with spproved.
©'split Rotan 4t 6" centres ag. shown on the Drawing. ‘The'
.. Rotan shall be. wound round twice and:tied in a wartknot,
- whieh: shall be on a straight tihs throughout the ropes ' ...
.The ropes shall be long enough to 1save sxtra 6 inches at_

[Re in a 1att1ce. R




s : The ropes made up into a lattice ahall be 1aid
,:le‘with the knots facing upward without distortion and the
i branches facing ‘downstiraam oF toward the river to reduce
'QLEreaistance due to current flow.,.,;; .

e Tbe sequence of laying fascine mats shall be
Las shown on. the Drawing and directed by the Engineer..‘

Fabricntlng w S7°9' A P&ir of bomboo eut in eight equal parts shall*;
“bamboo . -..i;be usad in maktng bamboo cribbings. o _ :

‘_cribbing.::f:;
R SR P The cribbing shall be spaced to form cribbingq
w;j;'as shown on the Drawiiig, and shall be’ woven staggered i
7 scourately and securely 16 the satisfaction of the
_ .§;Engineer.: on completian ‘of - weaving, the top rim shall
“o . be ‘hammered down gently with a maul to ansure tightnoss;'
+ . Beforé the work is started, the ‘Contractor shall make a
- sample of the cribbing for ‘the approval of the Engineer.
. He shail . always follow- the method as directed by the:
_3¢Engineer and’ anly the” sanie akxlled men’ shall be employed“'
'}:;throughout the work.qi e




| Drodging ares.

Nature of "mate-x'_j

rials to be

"dredgad.-_i_ﬁ‘i _ﬂ.

Survey and
sounding,

Dredging.
equipment.

Dredgings

U on the Drawifg, inoluding the exoavation and formatiOn BRI
et the 510pes for the antiﬁerosion work and that 1n
' '(ffront of the revetment. A : B R N T

S in the -ahove area to the' specified depth and slopes,. AT
‘and transport ‘and digpose of the dredged materiale to .
:. . ‘an’ area beyord . the ‘reclamat lon araa, or; OthGTWife SERRA
R zdesignated by the Engineer._” e .

fjsaoa. “The. Contractor shall, before dredging and &t

' direction of the Engineer. A

8804. _ The Ccntractor shall provide, tranaport ahd ) e
-operate the dredging equipment which should be: ful&y _gi o

-_of the Engineer."

:8805. ‘ Thw whole aree covering the immediate front
" of ‘the quay. wall, anchorage and swinging areas shall -~
~be: dredged to -28,0- feet, and no  spots. anywhere in the B
.aréa may be. shallower than‘this level. 'In principle, {
" the” elopeﬂ at the’ edges ‘of the dredging area shall. b¢
S formed to the falls. of 1:5 for clay and. sand and 131
“5”;for aha!e. L : SRS B

i cmm ‘a{f nmmi e

The area to be dre ged ehall be as indicated

The bontractor shall dfedge all the materiala;i

_fsBOE. Hateriale to- be dredged vary from soft clayeyjf;~lx.
T gell to sand and’ gravol in some. areas, “and they are ‘.
junderlain by soft to hard shale, -which ie believed 6
:ﬁﬁabecome harder as the depth'increases. o :

The Contraotor “whall he deemed to'have a fullflﬁf

3ifknow1edge in these materials, and thée Bngineer ‘ghall’
-+ take ne responsibility what soever with regard to the =
'.1materzals or the informations given on such materiale.-;;

any. time directed by the! ‘Englneer,. carry out lavelling
and ‘sounding over the dredglng area-and its adjacent ..
areas, and submit to the’ Engineer the results of such R

'surveys 1n a form of drawings. :_,.

AlL the surveys shall be conducted under the fj o

The sounding shall in princip1e’ be done SR
by means ot an approved echo—sounder, -32 KRR

capable of . dredging materials of whatever neture 1n
the area to the depth as. specified. ~Tha" equipment SRR
shall" further ‘ba capable of completing ‘the work: within.fﬁfr-
the . approved ‘scheéduled period. AllL- perticulara of L
the dredging equipment shall be subject to the approval.ﬁ'

© In-the event ot breakdown”of ot any'accident
to the dredging equipment the Contreotor shall make

"_immedinte arrangements for the supply of an. alternative- if
,equipment to. ensure no delay in the work.fg ;' Bt




e The slopes in front of the anti<eroslon work
gnd’ the Fevetment shall: be -formed as’ shown on the

Drawings: Any deviations more - than one foot shall be

- ‘dorrected by further dredging or filling upe The

'“Farea within 20 fedt from: structures 5ha11 be dredqed in
~_accordahce with Clause 352&. i ;---

Lo ."- Whenever the Contractor is ready to dredge shale
" materials, he’ shall give notice to the Engineer and-
t'{provide sititable ‘survey. equipment and . carry out the

- survey to locate thp boundary and depth of the’ shale.:

"9f1$h§i1jt1§;i;ff;f-{f3806.;n All}trees, stumps,'roots. Nipa-paims, Mangroves,

J?:Blakars, Lalleng and all other. vegetation whatsoever, and’
S *any obstructions within the triangular aréa located morth- *
.q['r;ward immedlately above: ‘thé reclamation area. ‘shall be fells
s edy cleared, grubbad up- and removed -and- disposed of to the;r-
7area designated by the Ehgineer, and then burnt away-

: adirected by the Engineer,_be disposed of ‘over the area :
'.indicated 1n the preceding paragraph hereof. e o
R R L The Contractor shall, if necessary, enclose such
7 area with timber ferce or the 1lKes to prevent tipped:
:7:_materials from flowing out of the area, In the event of
" the ‘tipped materials flowing out of the designated area,
" the Contractor shall recover them at his own responsibility-
7Qand cost..sar‘... '

T ‘lf; Dredged mater1als do not belong to- the Contractor.'
RIS &'Tehy shall not be: removed: or’ disposed of without the con=
";ff‘sent of the Engineer. ;,:‘ : :

,‘jUse of dredged; 1"“580?.-, When the Contractor desires to use dradged mate-
"-:materials.iy;ff' orials” for f:lling and other purposes, he.shall submit '
. 0 Yo the Engineef for his approval an application giving
;. the’ ‘methods he proposes.for obtaining and transporting.
._w_“the desired materials, places where the materials are to
- .be used, characterxstics of materials, etc,

”f“Héiﬁtaiﬁiﬁﬁa'»:f,ffSBGB.., Ir any. clay and sand or other materials accumu~

'V§];drgdgéﬁ:levélyﬁﬁ_,“late in the. ‘dredged. area sue to ‘flood, land slide or any

'~Hother causes during the”’ course of - dredgihg. the Contractor
* shall” from tifie to time re~dradge the area to the: specified
- Yevely. notw;thstanding auch: area may have previously been
f;dredged to the specified 1evel. . _

'1inepection and'?iu”SSOQ. - The praiiminary inspection of the dredgihg work:
'gacceptance.-‘ff-;;fin front of the anti-erosion work and the revetment will -
: e ha carried out as soon as practical after the complet:on

e .of dredglng.

el The preliminary 1nspection of the dredging work C
w-g{;gover the anchorage and swinging areas wxil be carried out
‘,'jin sections. e . : : : _ .



The final 1nspectlon and acceptance of the whole : L

'"Q;drédging area will be’ Qonducted thrae. months before the -
;_completion of: all tha Works in this Contracti - The. {nspac-.L?i
::tlen shall: be dohe by sounding as.described in Clause . =

:‘a55803. Any section not to'the satisfactlon of the Engineeripj
’1‘sha11 be re»drodged by the Contractor. . : .

RN All equipment, materials nnd personnel required
;;Ior the inspection ‘shall be provided by the Contractor
ﬁgfor use by the Engineer.;.w—i‘_ﬁ__w . ST
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