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About ESC

Further to simply supplying products we at ESC take a
di fferent approach totpmieling which is tailored to
customerguirements. B SuGs tb esl ui pepvleysi ntgh at

a product iandnwefdsircieatto provide a | evel

osupport that is beyond customer expectations. This

support r agnregneesr afl o candhei & ioepntti ons

tdéull engineering support and design. ESC has amongst
its divisions expertise in marine equipment, corrosion,
trench safety and structural steel fabrication.

ESC products are produced & designed in aCCOMPANY CERTI FI CATI

t hleat es't i nter naatsi ownedlI$ Osas@®@@dar ds

Quality Management Systems. Other specificEstCapdatddsts are produced

depending om nehedsldaemtbe applied on requeglesi gned in accordance wif

t hleat est international
ESC Hasi gmaldipplied ittes mprojdactts standad@k: 2015, 1 SO
ipvery continent of the world, including Ah$QPL:72Q@%5. | hSPReE5001: 201¢

) ~.certifications for both s

| ast decade, ESC has successfully diversified 1 nto )

and installation scopes r ¢
structural steel fabrication, synthetic ShSREeP'bIPSngCS‘BHOSIFing o
protection, mooring bollards and marine fepdeduesystems to

provide complete engineered solutions.

GROUP




About ESC

Across the globe, the ESC Group of

of the following registered enterp
ESC Al Sharafi Steel LLC, UAE
ESC Al Sharafi General Contract
ESC Steel Engineering Sdn Bhd,
Acerlum ESC SAPI de CV, Mexico
ESC Nigeria Ltd., Nigeria
ESC Steel Philippines Inc.,
ESB8eregstal Jsc, Russi a
ESC Steel LLC, USA
PT ESC Steel, Indonesi a
partners,
Cimtronic Design & Engineering,
Europile B.V., Netherlands
Mageba Ukraine LLC, Ukraine

Bul kplus I ntegrated Limited, Ni

ESC Group has manufacturing pl

the United Arab Emirates.

ESC Group is also represented
cers across Asia, Europe, Nort

ca and the Pacitic.

The ESC Case Study Bookl et aims to
the more technical components of s

recent jobs that ESC has compl eted
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ESC Project Case Studies I ndex
PROJECT TITLE LOCATI ON PAGE
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Baynoonah Sheet Pile ReteAbhuobBhabi, United Ardl Emirates
BHP Gas Pipe Project Il awara, New South W&8les, Australia
Cruise Ship Docking Facilbami nican Republic 24
Eurotank Ter minal Amsterdam, Netherl andsl
Jal an Duta, Kuala Lumpur Rwalda Wdemum,g RaloaesiBa
Johor Bahru Convention Cehdamer, Mal aysi a 41
Jubail Supply Base Jubail Commercial Por4td, Saudi Arabia
Kaohsuing Port Combi WallKaohsuing Port, Taiwd&m
Liquid Bulk Terminal RubiRotterdam, Netherl and2
Mel aka River BeautificatiMel aka, Malaysi a 55
Modul ar Transport Beam SyNételmer| ands, United Kilngdom
Ohau Channel Diversion Roturua, New Zeal and 63
Port Of Fujairah OT2 PhasRornt Pofojwejtai rah, Uniétéed Arab Emirates
Port Of Fujairah OT2 PhaskRort Pofojwejtai rah, Uni7t2ed Arab Emirates
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Tankput 19 Vopak TerminalRotterdam, Netherl and®$




AL JEER FI SHI
QUAY WALL PROJECT

Project Name Al Jeer Fishing Harbour
Project Owner Government of Ras Al Khai mah
Consul tant Gibb Ltd

Gener al Contract At hena SA

Project Location Ras Al Khai mah , United Arab Emirates
Product Sheet Piles & Corrosion Protection Coating
Tot al Tonnage 920 MT

Year 2007

I NTRODUCTI ON

The Government of Ras Al Khai mah needed to i mprove their
) S detailing was provided by ESC for th
harbour and berthing facilities for the local fishing fleets.
o approval was received the manufactur
The decision was made to construct a shallow water quay, .
) the ESC factory for delivery to the
wall in the Al Jeer Harbour. The requirement was for a
per manent quay wall WioOhfardfedde ndepth of )
o As  al ways, ESC personnel were on sit
vessels. Durability was for 50 years All designs were to be
o during the bedinning of the installa
as per the British Standards. .
recommendati ons were made regarding
o ) handling processes. ESC provided eff
The Port Authorities considered several options, including
Shackles that helped increase the pr
suspended decks and concrete block walls, however due to ) )
. o . installation, while ensuring maxi mum
economi cs ands tsihneientg ,piHS*C wal | SOIlel’tOICOenSSWIth tie

rods won the contract.

ESC carried out the alternative design calculations on behalf
of the Contractor (Athena SA) and submitted them for

approval to the Client (RAK Government) and their

Consultant (Gibb Ltd). AIlI relevant drawings and engineering

I NI TIl AL DEADMAN SH <4 ) NOW THE MAI N WALL
I NSTALLATI ON BEGI AN I NSTALLATI ON ST

FnbfitrdhmpcbmAftdgj mf/ dpn Al Jeer Fishin
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn



PROJECT D

SOIL PROFI LE

The existing seabed was2.bletlBvleenoapprno®i rBdt eflny the vicinity of the

activity has reclaimed the area to approximately +3.0 EL. Fill

mat
boul der s.

The original seabed is a |l ayer of medium dense to very dense silty

|l ayer with sandstone bands up to 8.0m thick.

Bel ow the gravel |l ayer are pockets of medium dense to

dense sands,
approxi-indt @El .

STRUCTURAL SPECI FI CATI ONS FOR SHEET PILES

The specifications for the proposed Main Wall and the Anchor Wall pi
WALL T  pPILE T+ PILE LEN DESIGN STMAX. SECTION
( m) ( N/ fm ( c¥hm)
Main WaESC46A ( 10.5 355 4040
Anchor ESCI18A 3.0 275 1800
The total sheet pile tonnage supplied was 920 tons. Pilcitsheses were
The tie rods were supplied by Dextra Manufacturing under thle gui dan
grade 950/1050 at 3.0 metre centres in 15.0 metre | engths. Tie rods

W | NSTALLATI ON OF THE M . TI E ROD

I NSTALLATI ON

COATI NG REQUI REMENTS

oL . TYPI CAL CROSS SECTI O
The specified coating for the she: . H.-,-...

STEEL (RA0E FEOES0 B3 L

-8 b p CAPPING BLOCH
to SA2.5 followed by 50 micron o_ s sl 4

— L | _z"f
micron of coal tar epoxy paint. T g —-——-_]:u“m

al

S
to the entire front surface and L
¥ DD ]| z
surface of the Main Wall piles onl FALINE M *
as B ) F WA . 4 _.IE.'..h.'p'i.n:l:I.L:!ﬂlE'll.t
’ W N 1Y e sty wse
A Ty F CoREDSIOH PROTEC TOW AS PER SPEL
| NSTALLATI ON DETAI LS O | R LT 1
Installation was done by pitching
frame and driving to refusal wi t h 4 Ly Ta P pomion
Piles were then driven to the fine

S90 hydraulic hammer, together wit

-AI Jeer Fishing Harbour Project
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Fnbfitmd impcbmAftdqgj mf/dpn Al Jeer Fishing
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn



PROJECT COMP

FI NI SHI NG COMPACTI ON

READY FI NAL COMPACTI ON C{
ALL SHEET PILES AND TIE

FI NI SHI NG TOUCHES AND I TS REA

Fi shing Harbour Project




BARROW | SLARNDTLOEDT X

MATERI AL OFFLOADI NG F#

Project NameBarrow | s-DandJéobhay
Project OwnelChevron Australia Pty Ltd
Gener al Cont MMJdWVor

Project LocaWesmern Australia

Product LSAW & SSAW Tubul ar Piles
Total Tonnagd, 100 MT

Year 2010

I NTRODUCTI ON

ESC delivered over 1,100 tons ofERDinbE ey Maalll10% ykqiend enture (KBR, .
MMJV for the prestigious Barrow $'sQ%%hh) L NG S EM e Whltwlrijan during the g

Of floading Facility in Western AusG@Y4iangd tEesscManyfpd Glikrge from ESC to
manufacture in both its China andl!Maitay sfidciflaictiati® j%sanore e

King Pipe &lide derstiginned structur al fabrication

scope for lifting lugs, tie rod brackets, shear connections

and mor e.

ESC in Malaysia andw@hinaystiemt t| = _ o [

specially designed for the Barrow .

) ) ) ) ) i .._r:-, i} ----{1";.-----.!{_'[. —i
Oof fl oadi g Facility (MOF). This i —
Gorgon Project for Chevron Austra - = -
facilitate the offloading of the S
components that wildl be used to c [Tl
(Liquefied Natural Gas) processin R
The Gorgon gas fields, off the noj |
Australia (WA), contain about 40 trillion cubic feet of natur al
gas and this development currentl [ B EE "
single project underway in the wo . : CMBlN’mL SEQ

T i )
ES€ client was MMJV which is a pr \_ﬂ T S e
1 I £ B e

n
venture created by the joining of
t
f

Construction Pty Ltd of Australia L)

Marine o South Africa. _;ffﬁ:ﬁ-- """-===K,°§I? E—] fﬁﬁ-- -?‘::\

J Ve | \
Th t f th t|
e uni que aspec S (o] e projec %b@-’. "__\__\_..-:/ K;.___'__'_ .;.5/

through constant dialogmwe with MM e .

Barrow Is40audeeI1m

FnbfftrdimpcbmAftdqj mf/
Xfctxyxuxf/;flt dhmpcbmhspyv
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FABRI CATI ON OF

ACTI VI TI ES

MANUFACTURI NG OF KI

h.
MANUFACTURI NG OF KI

.

| NSPECTI ON OF FABH
R

R EITT -

nBarrow | siOand Jeltaygd Proj ect



PAI NTI NG O

ACTI VI TI ES

R PR E S e R E A ) e B ) == PAI NTI NG | NS

HOLI DAY TES

FnbfitndimpcbmAftdgj mf/dpn Barrow 'S*Oa’deelt“’
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn
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BASCULE BRI DGE COFFERDAN
BRI G COFERDAM 'I'DROJETﬁ

v ‘_..."‘J’ " . o 2
- " p— Y i1
CUSTOM DESI GNED COFFERI
Project OwneAdel aide Port River E i

Gener al Cont Abétgomoup

Project LocatAideh ai de, Australia - - .

Product Sheet Piles !E! - EEEi
Total Tonnag40 MT é E
Year 2010 i §

I NTRODUCTI ON

A four |laenvee | hoipgehni ng Road Bridge across the Port River
was to be built. The 300m |l ong briJ&g ﬁguﬁgegéngféf of é#f?e&ase had to b
. out vast amounts, of water with a 6 metr
spans as well as a single track, dual gauge, NRirgh "1 evel opening
Rai |l Bridge approximately 1000m IOggewﬂﬁﬁeé7ogi§ééuéga%$_ensure the proje
wi th mini mal obstructions whilst mainta
Abigroup who were building the AdelCRNgérHEtd OR| ¢&i tEXpRreds&BAy red by the c
needed a cofferdam twmdterwas iablog dted e de o )
allow the construction of the brid&évgfeﬁgptPhya%wéQQg%%fWb%w%% materlél
used by Abigroup was second hand Af3gaéﬁe§4agiﬂggngh§geet p!Ies were 1ns
option could not provide an adequaggyﬁétép S{gg#dgrgg Fé;efﬁéve cutoff fo
) ) ) pile wall. ThF cofferdam was filled wit
construction to proceed in a timely manner. So orced “wi th
substanti al del ays on the first co FgPagh?dABngggﬁhdgéigégthEIOW_the me
Use ESC for the second cofferdam. grouting was done with a non toxic ceme
was critical as environment al consider a

ESC was approached to help them fi®® dhgoPiCiest AS dheed@roour is home t
ESC designed a custom sheet-BPi.le aR@PHARtEO®Nit the ESC3600

This sheet pile was a variation to the catalogue issued BP sheet

piles. The BP sheet pile is designed with an open clutch suitable

for post installation gr owat esreianlg ng S oo, — = - _“ 2

wor ks, groumnfdivawealrl £uand pollution s

situations. This pile with its 1igh [
MADE FOR THI {

mi ni mal c¢clutches also provides an a

proposition for retaining walls and U AN EALE

ESC delivered a better alternative d

AZ36 sheet piles for a cofferdam to

the Bascule Bridge for the Adel aide Sl A de

byi de, the ESC36BP provided a much i Oy AThC. TRPOL RO Lo caioe

adjacent one constructed of AZ36 sh " =:£ﬁﬁiif'gwﬁxzzxr-_-- Iy

due to only containing | ess than ha - EgEEEEEE:::: 5

and also the interlock design pr oviujﬁ.; e e S E——

can more easily and effectively be filled with grouting for

sealing.

FnbfitrdimpcbhbmAftdgj mf/ dpn Bascule Bridge C
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn
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TUNNEL CONS

. V.

F, X3
BT
Project NameBaynoonah Tunnel , UAE
) bu Dhabi Depart ment sport S
Mai n Contracf?%ro_r - —T-M
: .
Consul tant Parsons -] -
Product Sheet Piles
Total Tonnagd, 500 MT gimme Y
P
Year 2011 [— S =T &
moct Criogd To— p
I NTRODUCTI ON
0o the recent years, Abu Bhablob | cRross sEcTioN SHEET]
CROSS SECTI ON SHEET
demand on construction and devel e
. . . . . "_"-"-"-‘"T_-"-""' M
increase in cities population an o ”
Abu Dhabi Department of Transpor ?:;{ﬁw@”m‘m M.u':;';_f I
various road devel opment wor ks i Y
strategic decision was made to c _' i
wi den Baynoonah Street and al so 4 T
. i VTS
l andscaping works on the Baynoon|* = ST P
Akhdar road and in frontshoapecde \ T bl
road tunnel 25m wide and extendi
was proposed to be built on the _'.:fﬂlﬁ{ém'q o]
the close proximity of the proposed tunnel to tall structures,
a temporary retention system wasPpFbposbdthe petBunipgtwall needed to
facilitate the tunnel constructiand/or two levels of ground anchors w
. wal ing beam,
ESC carried out the design calculations on behalf of the
Main Contractor and submitted thPwhmefbp hpproltapring naeure of the exca
Client (Abu Dhabi Department of tPAHdsEpbPHy WRHEetmENptantly changing a
Consultant (Parsons) Al'l designwalwkreThe BeBahyYysperthpeefore had to b
British Standards. taking design cross sections for each
. Model ing was performed using an effec
In general, the overburden soils at site consisted of a 2m .
) ) based on BS8002, wusing the analysis s
thick |l oose gravel fill foll owed by | oose to medium déense
. design_ of the sheet pile system was p
silty sand to about 9m depth. This I8 followed b¥ dense to
) . accordance with, he requirements of B
very dense silty sand, unt il bed rock (Calcarenlte)B i s . .
designed based on S8081, which is a
ncountered at 11m depth. However depth of bed rock
. . standard.
varies consistently and is as shallow as 6m at some
|l ocations Installation of the sheet piles was
) ) ) ) t he sheet piles t o required l evel \
The origi al design was to build a secant pile wall. However,
mounted on a 50T crawler crane.
ESC managed to demonstrate to the client and the
consult that a sheet pile retPHeibA thetemrysngadepth of hard stra
cheaper and technically sound sobPU®fhigll i Mhewadps opadrlsfeijed out to facilit
embedded teel sheet pile solutidh @waBeabepeeHONBarge
onah Tunnel Project
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ESC SCOPE O ETRS Uil Yo
RETAI NI NG WALL Th i \ ﬁi’- ; rh’; f"\’”
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The total |l ength of the temporary shleet |pinlge ri gt aiThieng awalcli twasand no.
790m. Sheet piles of different confivaurn ®&tdi avn tdand hleemd@etph hwerfe excavation
used to suit the site conditions andntshaldedi gun ttheguwipraements. rBmgi ng f
type of sheet pil es-b5i7Thst&RASd i ncl ukdxdt a®@RXT3 on) to 1, 000kN (for deeper
NSPI Il w and FSPIV with | engths varying between 9.5m and 15m,
which correspond to a total tonnage Wafl i agphbexrimeatwelry 1n4@@Tl ed to secu
(1,463 nos) . Retaining Wall. For the Waling beam
modulus of 535 c¢cm3/m was wused with
Ground anchors were installed usingapphoxiimantedly ByYdrTaul i c

ONSI TE | NSTA

FnbfitndhimpcbmAftdgj mf/ dpn Baynoonah Tunn e[k
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn



BHP GAS PIPE, AUSILRALI| A
GAS PI PE PROJECT

Project NameBHP Gas Pipe Project

Client BHP
Location Il awarr a, New South Wales, Australia
Product SSAW Pipes

Tot al Tonnag®&800 MT
Year 2013

ESC SCOPE O

SSAW PI PES

ESC was awarded the supply for BhR@omiAogtrawi mat dheal is strictly cont
products for this project includergafivaateedsspevaewed, coil di mensi ¢
submerged arc welding pipe withageopgeformed on each heat number for

mechani cal properties prior to commenc
The pipe was produced strictly bpoeggg_rdance with the

Standard: API 5L PSL1, with Grade X42.
Al | inspection was carried out strictl

Pipe specification: approved Inspection and Test Pl an

OD: 450NB, 600NB, 90O0NB.

Thickness: 8. 7mm & 9. 5mm.

Lengt hs: 1m, 5. 9m,

Radi ographic Test

-BHP Gas Pipe Project



SSAW PI PE F

Groove dimension followed requirements as stated in V
GROOVI Pipe di mension is rechecked / reconfirmed prior to co

MARKI NG ON RIRNEATO NMRAC

FnbfftrdhihmpcbmAftdqgj mf/ dpn
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn



GA LVA NI / Pipe galvanized with an average thickness of more




PACKI N G & Both ends welded with spider to prevent (

FnbfftrdhihmpcbmAftdqgj mf/ dpn
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn




LOADI NG & L

BHP Gas Pipe Project



LOADI NG & L

FnbfitrdhmpcbmAftdgj mf/ dpn BHP Gas
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn
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CRUI SE SHI P DOCKI NG FACI L |
SHI P DOCKI NG FACI LI

Project Name Amber Cove, Dominican Republic
Client Carnival Cruise Line

Contractor Orion Marine Group

Location Bahi a De Mai mon, Domi ni can Republic
Product SSAW Pipe

Tot al Tonnage 4,346 MT

ESC SCOPE O

SSAW PI PE

PROJECT
ESC was awarded the job to sup LOCATION
for the construction of a crui

|l ocated in the Dominican Repub

ESC supplied the required SSAW
di ameter range from 508mm -~ 13 =8

thickness of 16mm. Length of p

of 31.396m ~ 54m.
The entire 4,346 tons £ et 77 o
delivered to site with :ﬁa T . f{f

ESC coordinated with t
the vessel was able to

barge at the project s

Overall q

IIIIIII:ICrlJise Ship Docking Facility Project




RAW MATERI AL |

Raw materi al (hot rolled steel coil) f

accordance with ASTM A1018 Gr50 at a t

AT ASTH T

..l\

\py.'nwwnu
The quality of the raw material i S broduct
meets the project specification. ted
and the identity of the material |

[ » = 9 &

Mechani cal properties test and chemical composition anal yrsmes wi $ hcahei e
witness from ABS (third party inspector).
Raw materi al must pass di mensional inspection, visual i nesmdeaclt i on, tr ac:«

composition analysis before the production process can be started.

Fnbfitrd HmpcbmAftdqgj mf/ dpn Cruise Ship Docki
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn




Traceability: Stenci/l mar king on the pipe inner surface once the pile
is formed to ensure traceability is under control throughout the

whol e production process.

NDE | NSPECTI| ON: MANUAL

A third party inspector was present during the entire pra@a@ucei@aonoproce:

Shipping) was the third party inspector.

Quality Control: 100% visual inspection, online UT as welmesa®nmanual U

inspection including ovality, straightness, diameter, l ength, and squart

-Cruise Ship Docking Facility Project



SURFACE PREPARATI O

BLASTED TO

BLASTED PAI NTED WI TH BLACK COLOUJ

5

\Q PAI NT WITH TOTAL DRY FI LM
' ; T T O O WY I T —— e

O % i -

CHECK SUBSTRATE THESERATURE RANDOM SAMPLE ADH
PRI OR TO EACH LAYE OF COATI NG \

s

NSPECTI ON I N ACCORDA

FnbfitrdimpcbmAftdqgj mf/ dpn Cruise Ship Docki
Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn




PACKI NG, STACKI NG

PAI NTED PI PE PACKI NG AND STAC
AGAI NST DAMAGES TO THE PAI

WA Ahphar b

_L

¥

b

Cruise Ship Docking Facility Project
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ARRI VAL AT DE!

DOMI NI CAN REPUBLI C CRUI SE S

-Cruise Ship Docking Facility Project



Project Name Tankput 19 Vopak Ter mi nal
Client Europil e BV
Main SubcontractoGeka Bouw B. V.

Location Amsterdam, Netherl ands
Product Sheet Piles & Capping Beams
Total Tonnage 550 MT

Delivery Date March 2008

I NTRODUCTI ON

ESC quickly gained successive omw@Géils Wihteh sEewd o migl ®@f BY hiencl utch is at
the Netherlands with the EuroTamskhe®dr mpiidals iamd this also means | ess |

Amst er dam, Net herl ands. the Contractor.

Legislation required that they ©Gedkde ®Botuav BawWe awon the project with a
i mpervious fire proof barrier pwswupiphiplddabyg &S€CundE&StChevooikled cl osely wi
tanks. They had to have a perimethemutgthat twowlge nwi i mstEamadpe, Europile

the possible scenario of a massive failure of the tanks
and all the contents flowing ou i

. C OMB| NED Pl LE P
I'n addition, this |liquid could — — X

the perimeter had to cater for B

1

ESC.EU124518 COMBINED SECTION
After a long design discussion
were |l ooked at by the Contracto COMBINED PILE PROPERTIES
oS maT wes oSS QASTC PLASTC  NOMENT OF
and earth walls) is was decided | T | | e | o
L B . - A8 - . T

ESC sheet piles with their wide

TGN CAMCATON 6 MO CAd B A
| i . -

I m

selection due to their very

ESC SCOPE O coat to make sure that the grey colour

for the design |l ength.

SHEET PI LES

Extra clutches were sent along with ¢t
Calcul ations were carried out by ESCthat oirfdeany osRéGiudle @hraners were neede
the stringent requirements of the ClAksttaglegas oTathked. & Yyargingti on in the dr
the Contractor were met whilst at thRoswmRYtwane ahlee ptuddgraerform the onsite
constraints needed to be adhered to.any delays to th&hprBjktbtoti @eanbl ei es

this project included:
Al'l sheet piles were painted on the top 4.1 metres (both sides)

with 375 microns of Jotamastic 87 bllack BpSeGWk2heprie Péddgpi W§ various I ength
beams were completely coated using the slaone Qraadie 5@38B4d5B n s )

thickness. All painting works were carried out_ in the ESC
. . . . oou Steel Capping Beam x 11.8m |l ength
factory in China. During installation some paint discolouring
and damage was noticed. Therefore, ESC/EQ12r305pBiI(ezzputtonasn) extra
|l ayer of Jotun PU coating on top of the original Jotamastic
FnbfitrdimpcbmAftdgj mf/ dpn Eurotank Oil

Xfctxyxuxf/;flt dhmpcbmhspvqg/ dpn



CARGO LOA

d I bz i
SHEET PI LESON

1

JHIE S'P EGhkeAsEs PACKAGI NG
UTI LI SATI ON OF CO

SHEET PI LESRR&EADRKH

-Eurotank Oil Ter minal Project
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| |

JALAN DUTA, KUALA LDERURGRPROJ RIC
RETAI NI NG WALL

Project Namer manent Sheet Piling and Ground Anchor System Al c
Client Jabatan Kerja Raya Malaysia and Ahmad Zaki Sdn Bhd
Location Kual a Lumpur, Mal aysi a

Product Retaining Wall and Ground Anchors

Dat e May 2005

I NTRODUCTI ON

ESC Projects (M Sdmst Bhdti dESG. i
arm), carried out a project in
Mal aysia for the Jabatan Kerja

(Public Works Department of Mal

sheet piles were used in a per
This allowed for faster constr
cost and an aesthetically pl easHESSESESIES Sl

ESC SCOPE OF

Wal | 4 before const

ES® scope was to provide the desighhe sgeoptl ¢clamidc &lonsnaluecdiionwi |l |l deter
of the complete retaining wall andsh@&et aRishbbeinetdi Hirdv@GnWalahchvnd sanchor
for the sections with greater expo%%tr%r.m'Trﬁ%ddvé'%ri%:n is based on a
per manent sheet pile system that is supported by permanent

1. Earth and groundwater pressures
ground anchors at W4 and per manent cantilever wall system at

2. Structur al forces

W8 . The objectives of the system were;
3. Settlements and displacements

To stabilise the existing slope ingtheqlong (&LH 29aidpisd §éétdie(§na5”de;
movement caused by the additional §§9é(5‘6’f;ri@@aéoéf‘jspﬁgé"t‘:ikéélﬂar earth

on top of it and the subsequent traffic fl ow.
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PROJECT DET

Soi |l parameters were obtained fro.|-
the results from the Standard Pen?— o

Caat i S Contimcas
2 g Beery

there was a ard i mpenetrable | d -~

h
the road finished | eV,
t layers are found. T e

300 Mowe Jomais:
Orey Cokowr Cowtmg

from top of
and Hard Sil
embedment for 9.0m piles should H"F —

Fawn E2CM2
high frequency vibro hammer and /| [ vesemomew Raaiay
Di fferent owearleuesss eod f@or wall W8. [wo—
actual soil conditions on site arl™ ™ ons
SY
29.1Y steepness could actually st-;‘.‘w he
Section View - Visll 4

indicated in soil l og. The existi:‘

existing soil conditions, which
site must be sufficiently high. N

was carried out 3 years ago about

SECTI ON WA LELW

—— _f

An analysis of the entire retaini L —
Cazpryg Laswr ———— = —

using the ReWaRD Retaining Wal./l S 30 Worwrs et
ey Cotour Coptyg ——
O

In accordance with BS8002, the f o

|
|
|
|
. . |
made to the analysis of the retai =] | ith
the Iimit state design requiremen IO s |
300 Lnghe |
e |
Mi ni mum over excavation of 0. |
U |
Mi ni mum surcharge of 10 kPa |
) ) Section View - Wall B
Use of design soil parameters
representative soil parameters divided by a mobilisation
factor (M) of 1.2 (effective sgpgséeaéépbﬂfl.wall design will cons
9 Main Wall Sheet Piles
During all analysis, active water T ablGesuwdr dnsbéorcSyséeewmatively at
1.2m depth on retained side and passive water tables at 0.5m
depth on excavated side for wall W4. While wal/l 8, the actiyve
P ] Standards usedVYn this Section are;
and passive water table were set at 6.0m below the finished road
level, since wall W8 is located ongg ogpgso0f;: an embamdkde ndtf- practice for

In accordance with BS 8081 the anchioirl diohagdd desi gn was done in
compliance with working |l oad desigms gohpexr:efore th®de of practice for

representative soil parameters areB§158e0d81|:n t he an(?oldye5|osf Opfratchteice for
required anchor |l oadings.

BS 449: Speci fication for the
Due to the different soil conditi obnUsi Irdeigud red to satisfy the

di fferent codes, two cases were anpaHe sn@dmeonft tchaep aSctirtuyc toufr et hleS i Madi n Wa |
the ReWaRD software;

Mc= fy * Z (eq. 3.3.1)
Wher e;
T SP case to determine sheet pile repgdLi ru‘?rf“?’?ntaste(%%sa%qz)moment capac
q ANC case to determine anchor |l oadimngs seyuioqod® dul us
Serviceability) fy= material yield strength
= 180 N/ mm2 for permanent pil e
Whil e Wall W8 was analysed using t1hhee "borsotuncdriatnicchaolrscatsoe b(eSeucSteidonare 4

on Ch 30.00), with the highest retcaalpnaecdi tSyO'aIncahnodrsS.teepESt sl ope
profile. And the | argest factored bending moment recorded was
56. 7k Nm/ m. Pl ease refer to Appendix B for ReWaRD analysis

resul ts.
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The preliminary designs for wall W4 were carried out based on )

i I'nstallati n of the sheet piles.
the foll owing sequences of works:
] ] ~ii. Backfill at the back of sheet pil ¢
i I nstallation of the sheet piles.

road | evel

ii. Backfill to the ground anchorage | evel at the ?ack of )

ii7i .Construction o the capping beam.

sheet pile wal/l

iii.lnstallation of ground anchors and RC waler
] ] o ESC Projects ( M) Sdn. Bhd provides 't
iv. Backfill to the finished road | evel . L

solutions to their retaining wall nee
v. Construction of the capping begRmE. |ast 10 years have allowed the co

marine, retaining and many other shee
And the preliminary designs for WAI MaWwdYRbRre@PdrPYELSERP based
on the following -sequences of works:

BEFORE NSTA
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