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About ESC

Further to simply supplying products we at ESC take a

different approach to piling which is tailored to the

customersdo requiremejostsspplyiftgSC bel i eves that
a product is insufficient and we strive to provide a level

of support that is beyond customer expectations. This

support ranges from general adviceont he Cl i entos options

to full 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 accordance with

the latest international standards as well as ISO 9001 COMPANY CERTIFICATION

Quality Management Systems. Other specific standards

depending on the clientos needs can be appEdchHibdu@siareprBdidedss t -
designed in accordance with

ESC hasdesigned and supplied its products to projects the latest international
in every continent of the world, including Antarctica. In the standards 9001:2015, ISO
last decade, ESC has successfully diversified into 14001:2015, ISO 45001:2018

certifications for both supply, design
and installation scopes related to
sheet piling and piling related
provide complete engineered solutions. products.

structural steel fabrication, synthetic sheet piling, cathodic

protection, mooring bollards and marine fender systems to

GROUP



About ESC

Across the globe, the ESC Group of Companies now consists

of the following registered enterprises:
ESC Al Sharafi Steel LLC, UAE
ESC Al Sharafi General Contracting LLC, UAE
ESC Steel Engineering Sdn Bhd, Malaysia
Acerlum ESC SAPI de CV, Mexico
ESC Nigeria Ltd., Nigeria
ESC Steel Philippines Inc., Philippines
ESG Beregstal Jsc, Russia
ESC Steel LLC, USA
PT ESC Steel, Indonesia

And partners,
Cimtronic Design & Engineering, Argentina
Europile B.V., Netherlands
Mageba Ukraine LLC, Ukraine

Bulkplus Integrated Limited, Nigeria

The ESC Group has manufacturing plants located in China

and the United Arab Emirates.

The ESC Group is also represented by agents of our own
officers across Asia, Europe, North & South America, India,

Africa and the Pacitic.

The ESC Case Study Booklet aims to highlight and explain
the more technical components of some older and more

recent jobs that ESC has completed.

Global Locations

ESC serves the global market from a range of
strategic locations. ESC Group operates with
over 15 agent and ESC offices around the
world. Highlighted on the left are the
representative offices for the steel structures
division.

& ESC Office;

m Registered Agents/Partners

About ESC




ESC Project Case Studies Index

PROJECT TITLE

Al Jeer Fishing Harbour

Barrow Island Load-out Jetty
Bascule Highway Cofferdam
Baynoonah Sheet Pile Retention
BHP Gas Pipe Project

Cruise Ship Docking Facility
Eurotank Terminal

Jalan Duta, Kuala Lumpur Road Widening Project
Johor Bahru Convention Centre
Jubail Supply Base

Kaohsuing Port Combi Wall

Liquid Bulk Terminal Rubis

Melaka River Beautification

Modular Transport Beam System
Ohau Channel Diversion

Port Of Fujairah OT2 Phase 1 Project
Port Of Fujairah OT2 Phase 2 Project
Ras Al Khaimah Port

Sabah Oil & Gas Terminal (Sogt)
South Breakwater Berths

Tankput 19 Vopak Terminal

LOCATION

Ras Al Khaimah, United Arab Emirates
Western Australia

Adelaide, Australia

Abu Dhabi, United Arab Emirates
lllawara, New South Wales, Australia
Dominican Republic

Amsterdam, Netherlands

Kuala Lumpur, Malaysia

Johor, Malaysia

Jubail Commercial Port, Saudi Arabia
Kaohsuing Port, Taiwan

Rotterdam, Netherlands

Melaka, Malaysia

Netherlands, United Kingdom
Roturua, New Zealand

Port of Fujairah, United Arab Emirates
Port of Fujairah, United Arab Emirates
Ras Al Khaimah, United Arab Emirates
Kimanis, Sabah, Malaysia

Port of Fujairah, United Arab Emirates

Rotterdam, Netherlands

PAGE

13
16
18
24
31
34
M
44
48
52
55
61
63
66
72
80
86
91
96



AL JEER FISHING HARBOUR S ® "'_
QUAY WALL PROJECT

Project Name Al Jeer Fishing Harbour
Project Owner Government of Ras Al Khaimah
Consultant Gibb Ltd
General Contractor Athena SA
Project Location Ras Al Khaimah , United Arab Emirates
Product Sheet Piles & Corrosion Protection Coating
Total Tonnage 920 MT
Year 2007

INTRODUCTION

The Government of Ras Al Khaimah needed to improve their
harbour and berthing facilities for the local fishing fleets.
The decision was made to construct a shallow water quay

approval was received the manufacturing was carried out in
the ESC factory for delivery to the site.

wall in the Al Jeer Harbour. The requirement was for a
permanent quay wall with a dredge depth of -8.0 for fishing
vessels. Durability was for 50 years. All designs were to be
as per the British Standards.

As always, ESC personnel were on site to assist Athena SA
during the beginning of the installation process. Several
recommendations were made regarding piling guides and
handling processes. ESC provided efficient Dawson Lifting
" . . ) ) Shackles that helped increase the productivity of the
The Port Authorities considered several options, including . ) ) . ) )
installation, while ensuring maximum safety during the
suspended decks and concrete block walls, however due to

. S processI. . . )
economics and timing, ESCos sheet pile wall solution with 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). All relevant drawings and engineering
detailing was provided by ESC for this project. Once

INITIAL DEADMAN SHEET PILE WALL
INSTALLATION BEGINS ON SITE

NOW THE MAIN WALL SHEET PILE
INSTALLATION STARTS

Emailescglobal@escpile.com Al Jeer Fishing Harbour Project

Websitewww.escglobalgroup.com



PROJECT DETAILS

SOIL PROFILE

The existing seabed was between approximately -2.0 EL to +1.0 EL in the vicinity of the proposed wall. Subsequent filling
activity has reclaimed the area to approximately +3.0 EL. Fill material is dense to very dense sandy gravel with cobbles and
boulders.

The original seabed is a layer of medium dense to very dense silty sand, overlying a medium dense to very dense silty gravel
layer with sandstone bands up to 8.0m thick.

Below the gravel layer are pockets of medium dense to dense sands, overlying a very dense sand layer with sandstone bands at
approximately -13.0EL.

STRUCTURAL SPECIFICATIONS FOR SHEET PILES

The specifications for the proposed Main Wall and the Anchor Wall piles are as follow:

WALL TYPE PILE TYPE PILE LENGTH DESIGN STRESS MAX. SECTION MODULU

(m) (N/mm ?) (cm®m)
Main Wall ESC46A (6268) 10.5 355 4040
Anchor Wall  ESC18A 3.0 275 1800

The total sheet pile tonnage supplied was 920 tons. Pile shoes were fitted to all Main Wall piles due to the hard driving con ditions.

The tie rods were supplied by Dextra Manufacturing under the guidance and design of ESC. The rods supplied were M47mm of stee |
grade 950/1050 at 3.0 metre centres in 15.0 metre lengths. Tie rods were wrapped in Denso tape prior to installation.

TIE ROD INSTALLATION IS UNDERWAY

COATING REQUIREMENTS

- ) Lo . TYPICAL CROSS SECTION OF SHEET PILH
The specified coating for the sheet piles is for sand blasting R -..

to SA2.5 followed by 50 micron of primer and then 400 :_m_,“_Lh_f:_f;_frv'-'-ﬂ”':‘-\'ﬁw'--'- o R
micron of coal tar epoxy paint. The coating is to be applied e —t . _J:‘/;::.

to the entire front surface and two metres of the back 1 "" o e
surface of the Main Wall piles only. el | R

——r—— T AN e g A EEAL, ERSHEST PLE
Y e, LAY 5 N . f e 8 amy
/ SHEETPLELEMGTH IS
CORETEI0H PRCTEC TEN A5 PER SPEC
Y0 R Tl e ]

INSTALLATION DETAILS

Installation was done by pitching the sheet piles in a piling
frame and driving to refusal with an ICE 815 vibro hammer.
Piles were then driven to the final required level using an IHC
S90 hydraulic hammer, together with a pile helmet.

- Al Jeer Fishing Harbour Project



STACKING

Emailescglobal@escpile.com Al Jeer Fishing Harbour Project
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PROJECT COMPLETION

READY FINAL COMPACTION CONTINUES NOW TH
ALL SHEET PILES AND TIE RODS ARE INSTALL

FINISHING TOUCHES AND ITS READY FOR COMMERCIAL

- Al Jeer Fishing Harbour Project
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BARROW ISLAND LOABDUT JETT
MATERIAL OFFLOAIN : FACILITY PROJC

= = N

Project Name Barrow Island Load-Out Jetty
Project Owner Chevron Australia Pty Ltd
General Contractor MMJIV

Project Location Western Australia

Product LSAW & SSAW Tubular Piles
Total Tonnage 1,100 MT

Year 2010

INTRODUCTION

required the manufacture from ESC to be very dynamic and
able to facilitate change.

ESC delivered over 1,100 tons of combined wall system to
MMJV for the prestigious Barrow Island LNG Plant Material
Offloading Facility in Western Australia. ESC completed
manufacture in both its China and Malaysia facilities. The
King Pipe Pile design also contained structural fabrication
scope for lifting lugs, tie rod brackets, shear connections
and more.

ESC in Malaysia and China built the combi-wall system
specially designed for the Barrow Island LNG Plant Material
Offloading Facility (MOF). This is part of the massive Gorgon
Project for Chevron Australia Pty Ltd. The MOF will facilitate
the offloading of the materials and the components that will
be used to construct a major LNG (Liquefied Natural Gas)
processing facility on the island. The Gorgon gas fields, off
the northwest coast of Western Australia (WA), contain
about 40 trillion cubic feet of natural gas and this
development currently represents the largest single project
underway in the world.

ESCos client was MMJV which is a !

venture created by the joining of Marine and Civil [

Construction Pty Ltd of Australia and Murray & Roberts ’ 7
T

Marine of South Africa.

The unique aspects of the project were dealt with by ESC ':;ﬁ:":::-_._r-' ':"g\ E] fﬁ;:-_ ﬂk::\%
)

through constant dialogue with MMuﬁ"r = | e
Engineers Kellog Joint Venture (KBR, JGC, Hatch and '43% 'lf\_/#x’( /),;”
Clough). Design evolution during the project construction O o o

Emailescglobal@escpile.com Barrow Island Load-Out Jetty Project -

Websitewww.escglobalgroup.com




FABRICATION OF PIPES & PILES

ACTIVITIES

MANUFACTURING OF KING PIPE PILES . P INFILL SHEET PILES
- . G e A - e

h.
MANUFACTURING OF KING PIPE PILES

b
SHEAR KEY L INSPECTION OF FABRICATED PIPE{

R EITT -

CLUTCHES

n Barrow Island Load-Out Jetty Project



PAINTING OF PIPES

ACTIVITIES

PIPES READY FOR PAINTING —_— PAINTING INSPECTION

a ’

Emailescglobal@escpile.com Barrow Island Load-Out Jetty Project
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SHIP LOADING

- Barrow Island Load-Out Jetty Project



BASCULE BRIDGE COFFERDAM, AUSTRALIA.M.
PROJECT

BRIDGE COFFERDAM

Project Name Bascule Bridge Cofferdam

Project Owner Adelaide Port River Expressway
General Contractor Abigroup

Project Location Adelaide, Australia

Product Sheet Piles

Total Tonnage 240 MT

Year 2010
INTRODUCTION

A four lane, high-level opening Road Bridge across the Port
River was to be built. The 300m long bridge would consist of
8fixed spans as well as a single track, dual gauge, high level
opening Rail Bridge approximately 1000m long with 37 fixed
spans.

Abigroup who were building the Adelaide Port River Expressway
needed a cofferdam that was able to be de-watered in order to
allow the construction of the bridge piers. The previous option
used by Abigroup was second hand AZ36 sheet piles. This
option could not provide an adequate water proof area for the
construction to proceed in a timely manner. So forced with
substantial delays on the first cofferdam, Abigroup decided to
use ESC for the second cofferdam.

ESC was approached to help them find a solution. As a result
ESC designed a custom sheet pile and called it the ESC3600 BP.
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 grout sealing. The BP pile is for de -watering
works, groundwater cut - off walls and pollution control

situations. This pile with its light weight, wide profile and

minimal clutches also provides an attractive commercial
proposition for retaining walls and other applications.

ESC delivered a better alternative to the originally specified AZ36
sheet piles for a cofferdam to allow the construction of the
Bascule Bridge for the Adelaide Port River Expressway. Side by-
side, the ESC36BP provided a much drier cofferdam than the
adjacent one constructed of AZ36 sheet piles. This was partially
due to only containing less than half the number of interlocks
and also the interlock design providing a excellent void which
can more easily and effectively be filled with grouting for

sealing.

The BP sheet pile in this case had to be 17 metres long and hold

Emailescglobal@escpile.com

Websitewww.escglobalgroup.com
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out vast amounts of water with a 6 metre head whilst using only
one layer of struts to ensure the project site could move ahead
with minimal obstructions whilst maintaining the design and
construction criteria required by the client.

River depth was 10.0m, with 2-3m of soft silt material overlying
a hard clay layer. Sheet piles were installed 2m into the hard
layer to provide an effective cutoff for water seepage under the
pile wall. The cofferdam was filled with gravel and then
dewatered to depth of 6.0m below the mean water level. Post
grouting was done with a non toxic cement grout mixture, which
was critical as environmental considerations were paramount
on the project as the harbour is home to a large dolphin
population.

R MOLLOW PO

CUSTOM DESIGNED ESC SHEET PILE SPECIFICAI
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ON-SITE INSTALLATION

- Bascule Bridge Cofferdam Project
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TUNNEL CONSTRUCTION PROJE

Project Name Baynoonah Tunnel , UAE

Main Contractor Abu Dhabi Department of Transport

(DoT)
Consultant Parsons
Product Sheet Piles
Total Tonnage 1,500 MT
Year 2011

INTRODUCTION

In the recent years, Abu Dhabi has witnessed huge growth in
demand on construction and development due to constant
increase in cities population and infrastructure demands.
Abu Dhabi Department of Transport (DoT) is carrying out
various road development works in Abu Dhabi and a
strategic decision was made to construct a road tunnel,
widen Baynoonah Street and also carry out various
landscaping works on the Baynoonah Street, Al Ras Al
Akhdar road and in front of the Emirates Palace. A U-shaped
road tunnel 25m wide and extending to a depth of 10.5m,
was proposed to be built on the Al Ras Al Akdar road. Due to
the close proximity of the proposed tunnel to tall structures,
a temporary retention system was proposed to be built to
facilitate the tunnel construction.

ESC carried out the design calculations on behalf of the
Main Contractor and submitted them for approval to the
Client (Abu Dhabi Department of Transport) and their
Consultant (Parsons). All designs were to be as per the
British Standards.

In general, the overburden soils at site consisted of a 2m
thick loose gravel fill followed by loose to medium dense
silty sand to about 9m depth. This is followed by dense to
very dense silty sand, until bed rock (Calcarenite) is
encountered at 11m depth. However depth of bed rock
varies consistently and is as shallow as 6m at some
locations.

The original design was to build a secant pile wall. However,
ESC managed to demonstrate to the client and the
consultant that a sheet pile retention system is faster,
cheaper and technically sound solution. The proposed
embedded steel sheet pile solution was adopted. Large
parts of the retaining wall needed to be supported by one
and/or two levels of ground anchors with a continuous
waling beam.

- Baynoonah Tunnel Project

"337'-

LAYOUT SHOWING TUNNEL ALIGNME

e
o g

RLGERT ETSAD
HHALIDT EMBRATEE TomERS
PALACH PEARL

CROSS SECTION SHEET PILE RETENTI

L]

o
MBS § Ty P—
Qe fln B
“
i
s ' T
rd II
r 1 ;
# T
] 1L ST R ——
'y PP 08 LEMT |
1!
—T T T
[aLll Dk

Due to the sloping nature of the excavation, retaining wall
conditions were constantly changing along the length of the
wall. The analysis therefore had to be done incrementally,
taking design cross sections for each section of the tunnel.
Modeling was performed using an effective stress analysis
based on BS8002, using the analysis software ReWaRD. The
design of the sheet pile system was performed in

accordance with the requirements of BS5950. Anchors were
designed based on BS8081, which is a working load design
standard.

Installation of the sheet piles was carried out by vibrating
the sheet piles to required level with a vibro hammer
mounted on a 50T crawler crane.

Due to the varying depth of hard stratum (depth of bed rock)
pre-drilling was carried out to facilitate driving of sheet piles
at some locations.



- B e v

ESC SCOPE OF SUPPLY

The total length of the temporary sheet pile retaining wall was
790m. Sheet piles of different configuration and length were used
to suit the site conditions and the design requirements. The type
of sheet piles installed included CR13-575, CR13 600, NSPIllw
and FSPIV with lengths varying between 9.5m and 15m, which
correspond to a total tonnage of approximately 1,400T (1,463
nos).

Ground anchors were installed using a horizontal hydraulic
drilling rig. The capacity and no. of levels of the ground anchors

ON-SITE INSTALLATION

Emailescglobal@escpile.com
Websitewww.escglobalgroup.com
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varied with the depth of excavation. A total of 311 anchors were
installed with capacities ranging from 400kN (for shallow
excavation) to 1,000kN (for deeper excavation, 10.5m depth).

Waling beams were installed to secure a continuous support of the
Retaining Wall. For the Waling beam UPN 300 with a section
modulus of 535 cm3/m was used with a total tonnage of
approximately 94 T.

Baynoonah Tunnel UAE Project



BHP GAS PIPE, AUSTRALIA
GAS PIPE PROJECT

Project Name BHP Gas Pipe Project

Client BHP

Location lllawarra, New South Wales, Australia
Product SSAW Pipes

Total Tonnage 800 MT

Year 2013

ESC SCOPE OF SUPPL

SSAW PIPES

ESC was awarded the supply for BHP, Australia. The controlled: each raw material certificate is reviewed, coil dimension
products for this project include galvanized spiral submerged checked and steel retests are performed on each heat number for
arc welding pipe with groove. chemical composition and mechanical properties prior to

commencement of the production process.
The pipe was produced strictly in accordance with the

Standard: API 5L PSL1, with Grade X42. All inspection was carried out strictly in accordance with the
approved Inspection and Test Plan

Pipe specification:

OD: 450NB, 600NB, 900NB.

Thickness: 8.7mm & 9.5mm.

Lengths: 1m, 5.9m, 6m.

Incoming raw material is strictly

Radiographic Test

- BHP Gas Pipe Project



SSAW PIPE FORMING

Groove dimension followed requirements as stated in Victaulic AGS Roll Groove specification.
G R O OVI N G Pipe dimension is rechecked / reconfirmed prior to commencement of galvanizing.

MARKING ON PIPE TO WINTAIN TRACEABILITY

Emailescglobal@escpile.com BHP Gas Pipe PrOJeCt
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GA LVA N I Z I N G Pipe galvanized with an average thickness of more than 85 micron.

n BHP Gas Pipe Project




P AC K | N G & H A N D L | N G Both ends welded with spider to prevent deformation.

Emailescglobal@escpile.com BHP Gas Pipe Project
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LOADING & DELIVER

BHP Gas Pipe Project



LOADING & DELIVER

BHP Gas Pipe Project
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CRUISE SHIP DOCKING FACILITY

SHIP DOCKING FACILITY PROJECT

Project Name
Client
Contractor
Location

Product

Total Tonnage

Amber Cove, Dominican Republic
Carnival Cruise Line

Orion Marine Group

Bahia De Maimon, Dominican Republic
SSAW Pipe
4,346 MT

ESC SCOPE OF SUPPL

SSAW PIPE

ESC was awarded the job to supply painted tubular pile
for the construction of a cruise ship docking facility

located in the Dominican Republic.

ESC supplied the required SSAW pipe with outside
diameter range from 508mm ~ 1371.6mm at a
thickness of 16mm. Length of pipe varies from a range
of 31.396m ~ 54m.

The entire 4,346 tons of painted pipes were delivered to

PROUECT
LOCATION

site within 90 days of order.

ESC coordinated with the contractor to ensure
the vessel was able to directly unload to their

barge at the project site to save time and cost.

Overall site map.

P a——

- Cruise Ship Docking Facility Project




RAW MATERIAL INSPECTION

Raw material (hot rolled steel coil) for the project supplied in

accordance with ASTM A1018 Gr50 at a thickness of 16mm.

The quality of the raw material is critical to ensure the final product

meets the project specification. Thickness of each coil is inspected

and the identity of the material shall be traceable with each coil.

Mechanical properties test and chemical composition analysis is carried out on each available heat number. Each test is perfo rmed with the

witness from ABS (third party inspector).

Raw material must pass dimensional inspection, visual inspection, traceability inspection, mechanical properties test, and ch emical

composition analysis before the production process can be started.

Cruise Ship Docking Facility Project

Emailescglobal@escpile.com
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PIPE FORMING

Traceability: Stencil marking on the pipe inner surface once the pile
is formed to ensure traceability is under control throughout the

whole production process.

A third party inspector was present during the entire production process including all quality control processes, ABS (Ameri can Bureau of
Shipping) was the third party inspector.

Quality Control: 100% visual inspection, online UT as well as manual UT performed on both spiral and plate end welds, 100% dmensional
inspection including ovality, straightness, diameter, length, and squareness of pipe ends.

- Cruise Ship Docking Facility Project



SURFACE PREPARATION & PAINTING

-

s

—

AMBIENT CONDITION MEASUREMEN

Emailescglobal@escpile.com
Websitewww.escglobalgroup.com

PIPE

BLASTED TO SA 2.5 STANDARD

PAINTED WITH BLACK COLOUR COAL TAR EPOX
PAINT WITH TOTAL DRY FILM THICKNESS OF 410u

RANDOM SAMPLE ADHESION TES

AN

Cruise Ship Docking Facility Project [l




PACKING, STACKING & SHIP LOADING

PAINTED PIPE PACKING AND STACKING METHOD: PROTEC
AGAINST DAMAGES TO THE PAINTED SURFACE.

- Cruise Ship Docking Facility Project



SHIP LOADING

Emailescglobal@escpile.com Cruise Ship Docking Facility Project
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ARRIVAL AT DESTINATION

- Cruise Ship Docking Facility Project
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OIL TERMINAL PROJECT

Project Name Tankput 19 Vopak Terminal
Client Europile BV
Main Subcontractor Geka Bouw B.V.
Location Amsterdam, Netherlands
Product Sheet Piles & Capping Beams
Total Tonnage 550 MT
Delivery Date March 2008

INTRODUCTION

ESC quickly gained successive orders with Europile BV in the Contractor.

the Netherlands with the EuroTank Terminal in Geka Bouw B.V. won the project with a sheet pile option

Amsterdam, Netherlands. supplied by ESC. ESC worked closely with Geka Bouw B.V.
Legislation required that they needed to have an through its agent in Europe, Europile B.V.

impervious fire proof barrier put in place around the olil
tanks. They had to have a perimeter that would withstand
the possible scenario of a massive failure of the tanks and
all the contents flowing out into the surrounding area. In

addition, this liquid could well be on fire at the time so the - ,;A.-,

perimeter had to cater for this potential issue as well. — —

1
After a long design discussion where various options

ESC-EU12.5618 COMBINED SECTION
were looked at by the Contractor and Client (like concrete
and earth walls) is was decided to use sheet piles. The COMBINED PILE PROPERTIES
ESC sheet piles with their wide profile made an ideal T ] e | | e | e
- QAss oy ot '
selection due to their very limited clutches per metre of mooss| w | omn | ve - n
wall. The sealing of the clutch is at least half that of other Rkl MR CAMICATC 0 EAAA AR

sheet piles and this also means less risk of seepage for

ESC SCOPE OF SUP P L

SH E ET Pl LES Extra clutches were sent along with the shipment to ensure

that if any special corners were needed to be turned or
obstacles caused a variation in the driving line then Geka
Bouw BV was able to perform the onsite fabrication without
any delays to the project timetable. The Bill of Quantities for
this project included:

Calculations were carried out by ESC in order to ensure that
the stringent requirements of the Client (EuroTank B.V.) and
the Contractor were met whilst at the same time the budget
constraints needed to be adhered to.

All sheet piles were painted on the top 4.1 metres (both sides) u ESGEU12Sheet Piles of various lengths between 8-

with 375 microns of Jotamastic 87 black paint. The capping 10m Grade Q345B(528 tons)
beams were completely coated using the same paint and
thickness. All painting works were carried out in the ESC
factory in China. During installation some paint discolouring
and damage was noticed. Therefore, ESC/Europile put an extra
layer of Jotun PU coating on top of the original Jotamastic

coat to make sure that the grey colour kept its final RAL code

Eurotank Oil Terminal Project
Emailescglobal@escpile.com )
Websitewww.escglobalgroup.com

u Steel Capping Beam x 11.8m length Steel Grade
Q235B (22 tons)
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ON-SITE INSTALLATION
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JALAN DUTA, KUALA LUMPUR ROAD WENING PROJECT

RETAINING WALL PROJECT

Project Name Permanent Sheet Piling and Ground Anchor System Along Wall 4 and Wall 8
Client Jabatan Kerja Raya Malaysia and Ahmad Zaki Sdn Bhd
Location Kuala Lumpur, Malaysia
Product Retaining Wall and Ground Anchors
Date May 2005
INTRODUCTION
ESC Projects (M) Sdn. Bhd. (ESG. —

arm), carried out a project in Kuala Lumpur,
Malaysia for the Jabatan Kerja Raya, Malaysia
(Public Works Department of Malaysia) where ESC
sheet piles were used in a permanent situation.
This allowed for faster construction time, lower

cost and an aesthetically pleasing finished product.

ESC SCOPE OF SUPPLY
RETAINING WALL & GROUND ANCHORS

Wall 4 before construction.

ESCos scope was to provide the desThggeotectnica andlysis villideterntinedtise trequireimeritsfrthe

of the complete retaining wall and the associated ground anchors sheet pile retaining wall and anchoring system. The parameters

for the sections with greater exposure. The design is based on a determined were:

permanent sheet pile system that is supported by permanent

1. Earth and groundwater pressures
ground anchors at W4 and permanent cantilever wall system at
o 2. Structural forces
W8. The objectives of the system were;
3. Settlements and displacements

To stabilise the existing slope in the long term against slides and Standards used in this section are:

movement caused by the additional engineering loads (backfill) BS 8002: Code of practice for earth retaining structures

on top of it and the subsequent traffic flow.

- Jalan Duta, Kuala Lumpur Road Widening Project



PROJECT DETAILS

Soil parameters were obtained from the borelogs. For wall W4,
the results from the Standard Penetration Test indicated that
there was a hard impenetrable layer varying from 9.0m to 12.0m
from top of the road finished level, where the Very Dense Sand
and Hard Silt layers are found. Therefore, the required
embedment for 9.0m piles should be achieved with the usage of
high frequency vibro hammer and / or hydraulic drop hammer.
Different values of @o were
actual soil conditions on site are much higher than the conditions
indicated in soil l og. The exi
29. 1Y steepness could actually
existing soil conditions, which means that the soil frictions on

site must be sufficiently high. Moreover the available bore log

was carried out 3 years ago about 20m away from wall W8.

us

An analysis of the entire retaining wall system was carried out
using the ReWaRD Retaining Wall software.

In accordance with BS8002, the following considerations were
made to the analysis of the retaining wall in order to comply with
the limit state design requirements;

Minimum over excavation of 0.5m
Minimum surcharge of 10 kPa

Use of design soil parameters, which are defined as the
representative soil parameters divided by a mobilisation
factor (M) of 1.2 (effective stress design).

During all analysis, active water tables were set conservatively at
1.2m depth on retained side and passive water tables at 0.5m
depth on excavated side for wall W4. While wall W8, the active
and passive water table were set at 6.0m below the finished road
level, since wall W8 is located on top of an embankment.

In accordance with BS 8081 the anchor load design was done in
compliance with working load design, therefore the
representative soil parameters are used in the analysis of the
required anchor loadings.

Due to the different soil conditions required to satisfy the
different codes, two cases were analysed of the structure using
the ReWaRD software;

SP case to determine sheet pile requirements (BS 8002)

ANC case to determine anchor loadings (EurocodeY
Serviceability)

While Wall W8 was analysed using the most critical case (Section
on Ch 30.00), with the highest retained soil and steepest slope
profile. And the largest factored bending moment recorded was
56.7kNm/m. Please refer to Appendix B for ReWaRD analysis
results.

The retaining wall design will consist of two major components;
1
f

Main Wall Sheet Piles

Ground Anchor System

Emailescglobal@escpile.com
Websitewww.escglobalgroup.com
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Standards used in this Section are;

BS 5950: Code of practice for structural use of steelwork in
building
BS 8002: Code of practice for Earth retaining Structures
BS 8081: Code of practice for Ground Anchorages
BS 449: Specification for the use of structural steel in
building
The moment capacity of the Main Wall is based on;
Mc = fy*Z (eq. 3.3.1)
Where;
Mc = ultimate design moment capacity
Z = section modulus
fy = material yield strength

= 180 N/mm2 for permanent piles

The ground anchors to be used are 400kN working load
capacity anchors.
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PROJECT DETAILS

i. Installation of the sheet piles.
The preliminary designs for wall W4 were carried out based on

ii. Backfill at the back of sheet pile wall up to the finished
the following sequences of works: -

road level.

. Installation of the sheet piles. iii. Construction of the capping beam.

ii. Backfill to the ground anchorage level at the back of

sheet pile wall.
ESC Projects ( M) Sdn. Bhd provides the Client with complete

solutions to their retaining wall needs. The experience gained in
iv. Backfill to the finished road level the last 10 years have allowed the company to provide basement,
V. Construction of the capping beam. marine, retaining and many other sheet pile solutions to markets
in Malaysia and overseas.

iii. Installation of ground anchors and RC waler

And the preliminary designs for wall W8 were carried out based
on the following sequences of works: -

BEFORE INSTALLATION
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ON-SITE INSTALLATION
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PROJECT COMPLETED

COMPLETED WALL 4
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PROJECT COMPLETED

COMPLETED WALL {§
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