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About ESC Edition 0

Further to simply supplying products we at ESC

take a different approach to piling which is tailored
tohe cusitemersements. ESC believes
thatust supplying a panadduwet s insufficient

strive to prowpperta tlteateli ©ofbeyond
customer expectations. This support ranges

fraoagmneralomtei &t ioepnttifounisl t o

engineering support and design. ESC has

amongst its divisions expertise in marine

equi pment, corrosion, trench safety and structural
steel fabrication.

ESC products are produced & designed in ESC products are

accordancd awietsh timeg ernati onal designed in accordance

standas dwell 30 a%001 Quality t hleat est international

Management Systems. Other specific standargbandad@s:2015, 1SO

. . : 14001: 2015, OHSAS 45001:

depending om néhedsldamtbe applied on o '
certifications for both

request. design and installation
related to sheet piling

ESC Hdesi gmaldippl i ed ittes product s related products.

COMPANY CERTI
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CATI

produced

projeeveryncontinent of the world, includi“n"
Antarctica. In the | ast decade, ESC has S
successfully diversified into structur al s
fabrication, synthetic sheet piling, catho
protection, mooring bollards and marine fe
systems to provide complete engineered .
solutions.
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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

The ESC Group has manufacturing pl

and the United Arab Emirates.

The ESC Group is also represented
of ficers across Asia, Europe, Nort

Africa and the Pacitic.

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

recent jobs that ESC has compl eted

Gl obal Locations
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ESC Project Case Studies I ndex

PROJECT TITLE LOCATI ON PAGE

Al Jazeera Port ConstructRasn Al Khai mah, UAE 5

Barrow | s-bahdJebad Western Australia 10

BHP Tug Harbour Project Port Headl and, Austr dldi a

Jubail Supply Base Jubail Commercial Por2t5, Saudi Arabia
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Port Of Fujairah OT2 PhasRornt Pofojwejtai rah, Uni3téed Arab Emirates
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South Breakwater Berths Port of Fujairah, Uni5t4ed Arab Emirates
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Victoria Harbour Mel bourne, Australia66
Watco Bul khead Berths 3 &Tedxas, USA 70
Collier Quay Wal!/l Mel bourne, Australia
Brisbane, Australia

Shoreline Protection Seawhddosat MKugeri Mari na




AL JAZEERA PORT CONSTRUCTI

N

~

PORT CONSTRUCTI O

Project Name Al Jazeera Port

Project Owner Emirate of Ras Al Khai mah

Gener al Contract oAt hena SA

Project Location Ras Al Khaimah , United Arab Emirates
Product H Piles, Sheet Piles with Protective Coating,
Tot al Tonnage 2,000 MT

Year 2008

I NTRODUCTI ON

ESE€ relationship with Athena SA 0cConttijonny eosf ttohep |Ads sloan? evgirtan Port is as
the award of more than 2,000 t obhsl9%%80st elehUSsheletPepiiki ekl Ofugnrd tapcec el er a
Al Jazeera Port in Ras Al Khaimagcogpmended design value arising from

ESC |l ooked at the design withTR&esSudotnabriglcittoyr ofpseiclhenpt design valu
through Section 4.3.4 BasisthePeddddimenttssessment of seismic haza
Desi g@822R07071, Rev B3-0datemhi té spedctintiids es potential seismotectonic s

that peak ground acceleration oft Me mdist © &%:all be considered

for the Ilifting piers design as identified from the Gl obal Sei smic

Hazard IMapfurther ;apbo'rfZesta—hasTehiestiicbbcao Fault Zone;

efficient (kh) of 0.2 shall’ be Li'%%dZfe?\rdatnh?—a%rll?etZo%iel;ea(ﬂl%ay wal |

Data from the Global Seismic Hfl%grguﬁggcetsisgwﬁnkoféog[gwg the Zagros

( GSHAP) is shown visually as bhggldoncoloured zones on the

hazard map. However, for more accurate identification, data is

available also as a table of Fywmerdral yalivesoffamespneaifhable eart he

|l atitudes and l ongi tudes. I n thet edrantian etda btlheat tehaer t h@Gk@p hmacgni t udes
chance of exceedance in 50 years (rout

these three zones are:

Source Magni tude for 10% Exceedance
Di bba Zone 6.5
Zendan Zone 7.0

Subduction Zonel. 5

For these magni tudes and t he di st a
sei smotectonic sources from the site,

such as Sharma (1998), Ambraseys (197
(1981) demonstrédtel dh®dDi bblae Zoaar i s t he
sei smotectonic source. Further, t he

predict t hat t he peak ground acceler

exceedance in 50 years arising from ¢t
range of 0.15g to 0.2g.

Al Jazeera Port C



ESC continues t o reach al |l corner

E S C S C OP E O custoyrnieirs with wconomic sheet pilin

H-PI LES, SHEET PILES, TIE RODS

Thus, a peak ground accelera r | -
table of GSHAP values is suj’ I ( Fl_i
hazard assessment for Al Jaze i {
Thi s project i nvol veHdr 0Ot B6 BHd ¢ . . .
Pil es a%ld0 EsShCe et piles for tt
metr e |l engt hs. Main walls wi k _—

. 1L 1S [PLA X 15 B
metre-EHB3E deadman sheet pil e ’ ' e
Q345B steel grade and coate (. _ ]
ESC also delivered tie rods ' g I - ;
di ameter, Grade 700, as part — - —— T
this project. B &
Pipe piles in 23.5 metre |en R e i
were also supplied in grade Q345B for the same site.

The piles were produced in China by ESC.

PACKI NG & D

Construction Project
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MATERI AL LOADI NG FA =

~

- " -
v

e 4 -
y ~_d -

T

Project NameBarrow | ssDandJébtay

Project OwnelChevron Australia Pty Ltd
Gener al Cont MMJdWVor

Project LocaWesmern Australia

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

Year 2010

| NTRODUCTI ON

ESC delivered over 1,100 tons ofERDinbs&TeSd Malll10% ykqiend enture (KBR,
MMJV for the prestigious Barrow $!sQ%%hh) L NG S &M teWhltwiijn during the g

Of floading Facility in Western AusGYian§d tEesscManyfpd Glikrge from ESC to
manufacture in both its China andP!Maitad sfidciflaictiati® j%ksanoreg e
King Pipe &lide derstiginned structur al fabrication

scope for lifting lugs, tie rod b| 25w J_,—-'— 5
and mor e. q :"'f :

ESC in Malaysia andw@hinaylsaielmt ¢ b

specially designed for the Barrow

Of floading Facility (MOF). This i =

Gorgon Project for Chevron Austra o E

facilitate the offloading of the = it ﬂ:,_;‘--'_-

components that wildl be used to c - ,_hTH_U_@_

(Liquefied Natural Gas) processinlgpopro i i v o o i o
The Gorgon gas fields, off the northwast cnact —of Waestarmn
Australia (WA), contain about 40 .-'; ARG COMBL ur al
gas and this development current]! |fF—F—

single p

Il

n
oject underway in the wo \J

ES® client was MMJV which is a pr

n ! ,

venture created by the joining of f.::s-""-'----.,i_ EJ o s

Construction Pty Ltd of Australialj \ f ?\*}.,
f -.

South Africa. 'y

Marine o

The unique aspects of the project

=
<
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through constant dial ogwme wi

nBarrow | siOand Jelta ygd Proj ect



FABRI CATI ON OF

ACTI VI TI ES

MANUFACTURI NG OF

h.
MANUFACTURI NG OF KI
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PAI NTI NG OF

ACTI VI TI ES

HOLI DAY TES
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TUG HARBOUR PROJECT

Project NaBHP Tug Harbour

Client Lend Lease Engineering
Project LoPattoHeadl and, Austral
Product Tubul ar Pile with Clut

Total Tonnage242 MT
Year 2016

The project covered two aspect s:
1. Mooring spuds with 3 LPE Coating that were used for the Tug Pontoo

2. Clutched Tubular Piles for the breakwater at the entrance to the h

- COMM WA

-BHP Tug Harbour Project



PRODUCT & PROC

Froject:gHe TUG AARBOUR
Contract NO. ESHZ""

| Grade: 03458 , §
| SSAN- 001 200mmoT25mmLengthd
Gross Beight: 251801
Pige M. - 3288-p18-10




RAW MATERI A
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-BHP Tug Harbour Project



SURFACE PREP

BLASTI NG

PAI NTI NG
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MDPE COA

-BHP Tug Harbour Project
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CARGO STA

nBHP Tug Harbour Project
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CARGO LOADI NG P
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PREVENT CLUTCH WOODEN WEDGE

BHP Tug Harbour Project
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SHEET PILE WALL

Project Namgubail Supply Base Project
Client Jubail Commer ci al Port

Mai n SubconDiatbgrE & C Sdn Bhd

Locati on Jubail, Saudi Arabia

Product H Piles, Sheet Piles & Tie Rods
Tot al Tonnag@e078 MT

Delivery Daéell

I NTRODUCTI ON

The Jubail Supply Base (JSB) is Dioxlad® dE&G tSHdm BMmd meephed the water d
Commercial Port limits utilizing 3amsGRBUWWCRyaitne o rwhear ft o cater for of
adjacent to the Commercial Port,Vewssel sa fcormnfome asphphrlaye hbase. A new sh
channel. The JSB at 80km north o¥e Damfriaanl lcad yi mnfdr antr pofr tt,he ol d wall

is strategically located within ftentUijrnemnemtast.i ohha8ly atior BSH&@ and we prov
shipping routes on the Arabian Gudmbiamedd jsphicppssref $6toxkg mg&SCnr oChina an
major oil/gas fields within the TAveabhesnt GsudIfutainaddn pved s oscrh eHni Ejialle c o mbi

complexes onshore. sheet pile and tie rods |inking both

ESC SCOPE OF

H PI LES, SHEET PILES & TIE RODS

The project tonnage was: These soil conditions encouraged ESC
u ESC H9@l/ &0 A 8 nk 1QI36706 B s carry out predrilling for the King(H)
u ESC S9.5 x*x62M0Q345®&ith piIefLs”hloeg?netratlon and speed of install.

hand driving conditions at the site E.
u ESC 22BP x 269% on3s5 5

infill S9.5 sheet pile.
u Tie RpUgdnd di ameter with rolled thread grade

The painting system and surface prepa

St 670/ 80Ddnx 190 kKN yield capacity; Ful |y
sheet piles including other accessori

gal vani zed.
environment category of C5M as stated

Wal ing beam (painted) size 305X3|0550 (9t202t3all T3h4e7 ctooant)i nt' tchorﬁaplrlised of tw
s,z e

necessary stiffener plates cut t f ast anrd ealsly

tootal 170 nfgor400 pm d

y f m thickness,
tnstallation on site. this task. The surface preparation wa
Based on soil investigation resudctcSor dihneg Whoa riAs @ agssian1l sieade dpiwass, tie

overlaid with a layer of very deansde oStanedr/ Csetneeent €jdi eSpdsh dvpetrOeN epr ovi ded wi
with thickness ramgiBred ofwr drhel.camipoaé¢hk ngishe
subsoil statum comprised of medium dense sand and very stiff

cl ay.

Jubail Supply
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Jubail Supply Base Project



KAOHSUI

NG PORT COMBI

COMBI WA

LL PROJECT

Project Name Kaohsuing Port Combi Wall, Taiwan

Mai n Subcontr ®Men@®eng Construction Co. Ltd, of

Location Kaohsuing, Taiwan

Product Tubul ar Piles and Sheet Piles

Total TonnagelO, 282 MT

Delivery Date2011
I NTRODUCTI ON
MenBeng Construction Co. Ltd, oftflai wawehavdeaselrojastwdélol as the requ
t he Port expansion in Kaohsui ngl,arTgdrwawme s sTenles otphtatonwertehecyal | ing i n K
were given by the nor mal |l ar ge sépepertowed ewegs otvd diemrsst adelr et fausmai n wal |
not cost effective enough f or t hfer dorutd geeft tamed elxeissitginng structure and t
constraints that the Port had. of the old wall/l and installation of t
ESC Pile Steel Trading (ShanghaiWi tCho,Pdrttds | gplokleal lay g ehtet ibreggtdeeper an
met hod for the contractor and t hteh eKapoohsstu i Fhagn aHmaar xb oQian tBauirreearu ,vessel s an
Ministry of Communications. Aft econmsveevretriadn alli sweusssse losnsi tanids expected t
design opti onsD&ESEC aatdt IMechgon t handuBof arowners wi |l |l ook to these so
sheet pile combi wal/l requirements.
The Existing structure was unable to take the | arger size of

ESC SCOPE O

TUBULAR PI

The unbeatabl e
all owed the con
15mm thickness
in Taiwan. Then
from Nippon Ste
finally the 109
that are unique
The project sav
contractor and
application in

LES & SHEET.PILLES

c esmhdiersa tgino ra naf sl

/ \ /
tractor to manui J

tubes in 31 met.

, we sourced 28. |

el in Japan (2, :

tons of speci al

t ESC.

Figure | Plan view of the Combi wall profile

[o]

ed considerable

was a very succi

1

.

<

Tai wan.

’
-

-/
’

Figure 2 Clutch configuration detail

Kaohsuing Port Combi



PROJECT D

Here is the isometric drawing of the wJiNENeIYi=u:1Neausi=2i=NIYVNNe\=R/NN

showing the two I I 1w infill sh t piles in between the

1470mm tubes. This system i ed with the

tubes or king piles first wu ivin]_Q" guide. Once the

tubes are installed the gui|/de is rjmo tﬁue 1w

sheet piles installed betwelen the [pla “s4.,otted

in using the special clutchles attafghled bqu"uar

piles. Below, we can see th schemiatlic ChISEI 1o

all ows for five tubular piles to~bl |inpsitalled Hef t he

guide is removed. This guide is e eint ilal in tHe

efficient installation of 1| ong marir_n-e"_"S‘ eet pille|wa S . )

Wit hout it productivity is greatly reduh\ as el | als

the straightness and aesthetics of the final wall. Als

you can well imagine if you get the tubular Tpilie oult of

alignment then it will be nearly impossible to iynst alll

the infild]l sheet piles. !
\h__,f“_“—f“

SECTI ON DRAWI NG
L B
e ~
« A ¥t ]
" T <4 maamiim
] '..:.‘—::f n.-al
— TJ ) R R 2 mwe
O L1
v - l 1 2
o | FLI s
nanar = ] '-m-
I — !
A S ¥ S _“‘.
i L a3t —-.T‘ A v m—
L4 ‘ix_a»-
Uik DRI VI NG GUI PE B¥SE &G

2 .

\ N A\»’r 7 ———

-Kaohsuing Port Combi Wall, Taiwan, Project



PROJECT DI

CLUTCH ON CLHRITIC TUBULAR PI

.b-f'

DELI VERY

spet,: sYI90T
NSPINEZEM

DESTINATION:

KAOHSIUNG, TAINAN R.0.C.
MADE IN JAPAN

Kaohsuing Port Combi
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-Kaohsuing Port Combi Wall, Taiwan Project



OHAU CHANNEL Dn

DI VERSI ON WALL P

Project Name&hau Channel Diversion

Main SubcontHEa8Bc tSari t hbri dge Lt d

Location Rotor ua, New Zeal and

Product H Pil es, Sheet Piles with Clutches

Total Tonnade 637 MT

Del ivery Datlanuary 2008

I NTRODUCTI ON

Environment Bay of Plenty was granted_ resource consent to
i

Ohau Channel, which links Lake
build the diversion wall structure_in Lake Rotoiti. The

1275 metres |l ong and diverts
Diversion Wall is designed to stop water flowing from Lake

its higher nutrient |l evels,
Rotorua into the main body of Lake Rotoiti, instead, divertin

reventing it fro degrading

it down the Kaituna River via the Ohau Channel

directly

The wall cost just under $10

Most of LakerRbdtl eimsi are caused bEyn nutrients
v

Centr al

ronment Bay of Plenty and

flowing into it from Lake Rotorua. So the diversion wall
expected to i mprove

over ti me, s nifiszsawat roi abveyt heéhéake
g ¥ e yyears, with the support of

Ohau Channel Diversion Wal/l is |l ocated at the outl et of the
projects.

ESC SCOPE OF

wi ||,
Lake Rotoiti'

|l akesi de

H PILES & SHEET PILES with CLUTCHES

ESC worked very closely with thebeccoan Sreactthoer |_thEIBI eSsmictohublrdl dbgee

Ltd) to provide the most practiclaalkeabnedd er?:uodnoaquca OV\énolou tioont eorbet
me ant H piles over 50m in length,

prestigious project.

during driving until the required

The materials were a3 | Chmama ffaadtuore

delivered over the course of 2007. =
system which allowed for a king po | .~'4: | v 1A and
infill sheet piles (3 numbers). Th - -mu::.-.w- -t
the ESC H Pile Combination series 3 ) -
calcul ations were carried out by E = .
g | : {
I'n terms of engineering, the wal/l s )
required a guaranteed zes ohisgegh tl ement, —even wrtm Nz
seismic activity. The H pile wall solution was therefore employed

SHEET Pl LE (e

ngi

Ohau Channel Di



MATERI

ALS REA

The diversion wal Is ilsakder ibveedn a nndt orRi f5pepsp iithoi e a ¢ h year through the Ohau C
just above lake level. It is madeeRpetBbdet ol MpREWal EAREURPKDOPOWI t hi
concrete and steel wall segment s 9@5}gpegstpegggﬁcﬁopﬁagtshg\@ﬁtthat 70
50 years. There is a cap on top ogntBeiwglitnetoldkecedmadenr6@8hethe O
from walking on it, for safety reagpeéted to have any significant i mp
qguality.
The final design of the StrUCtureAwgskrk%gtngOor?\etfregdvt?/iagle( (l;rr]grr]nnel on th
the public at various hui (Maori Asgembly) &2f PYPIb&sME8R1 "S8cess to
as well as comments received on tRE GUERLERENATTRFs 8R4nRel is betwee
number of technical studies. ThesthStrugHeéohlng‘leUdgﬁoys An exclusion
conical buoys and the | ake edge prot
u Water quality modelling The wall was part of a number of i ni
u Sedi ment transport modelling protect and r efsrtoom esttrhiectlarkeaels i nter ve
u Hydrodynamic modelling of thetlhaekewa'| through to land use managem
) ) . . nutrients |leaching from farm | and.
u Geotechnical investigations
The effect of the wall is now being
u Assessment of effects on downstream water quality in
) ) its success and whether wildlife is
the Kaituna River and Maketu Estuary
not , inclvdangfashevees monitoring p
u Landscape and visual assessment
u Cul tural assessment
u Ecol ogi cal assessment , includ
water birds
The wall will divert water curre
from Lake Rotorua into Lake Roto
River. Currently, about 40 perce
Kaituna River, mostly in summer.
mostly into Lake Rotoiti
The diversion wild.l prevent 180 't {
of phosphorus entering the main

Di version Project
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PORT ORIRWBOH OT2, URHASE 1,

PORT CONSTRUCTI C

Project NamePort of Fujairah Oil Terminal 2, Phase 1

Client Port of Fujairah, UAE
Main Contr acAtorena SA

Engineer MUC
Location Port of Fujairah, United Arab Emirates
Product Tubul ar Piles, Sheet Piles, Waling Beams, Tie

Total Tonnagle7, 000 MT

Delivery DatNovember 2008

I NTRODUCTI ON

At hena SA and ESC proadsled tﬁgeE§éié(§ﬁwﬁ]ig port facility. The n,
Tubul ar Pile system which evé:ﬁjljl?élrlayp \PJ@'tﬁgea\ﬁ]gtj@ purpose of
from the Port of Fujairah and’etsﬁgilrI@r?éiiiﬁ'@eljécﬂﬂbété/ffor oil P

the Netherlands. During the course of the design

The type of retaining wall used i
stage of the project ESC held site meetings in the

wall with sheet pile infills, res
UAE and vissidedt eMJCni c al and structur al

buried sheet pile anchor wall Th
team in Terheijden, Net her | ands. ESC ensured that al |

with |l ocally dredged materi al I n
facets required by the Client and their Engineers were

counter possible liquefaction iss
able to be met.

significant removal of inadequate
The Port of Fujairah proposetﬁef'r"f‘@\ﬁm&@éyw\}vélhl spéllaé)lj]e rock ma
oil terminal facility to be constructed to the north of

[ ) COMBI NED WAL L
. ol

o0 o8 L P

-Port of Fujairah Oil Ter mi nal 2, Phase 1, Project



ESC SCOPE O

TUBULAR PILES & SHEET PILES

ESC delivered over 17,000 to%%rqfngce(ﬁrpbisrbqqet‘@’alflacqioqes of the C

piles, sheet piles, tie rods angd oWaling Redmys b the s&Y i c
wal | constuction as part of tcfb%dff’i‘?aorhssi.on wor ks for the

Port of -#umwlrtuiplose port on

seaboard of the United Arahb

110 kil ometres from the Str Arablan |

ESC not only worked with th Gulf Dubai"" ?ujairah

At hena SA had constant site AbU.

from ESC both during the de Dhabl

i mpl ementation stage of the UAE |
system took into account th

construction detailed by At

accordingly whilst at the same time ensuring the

PROJECT D

u Eval uation of geological data

conditions to determine a rang

TN EIEEY [ parameters for use in the desi
: u Analysis of the retaining wal.l
given the geotechnical par amet
requirements and | oading consi

including seismic design.

u Specification and design of ne

and tie rod components to with

calcul ated geotechnical and im
u Evaluation of the corrosion co
. . of the sheet pile system compo
The design of the sheet pile wall was wundertaken by ESC
) ) ) accommodate these conditions,
and detailed in a series of reports. The scope of the

_ ) speci fication of protective co
design covered by these series of reports was as

foll ows: u Vari ous method statements requ
tasks, including painting, bit

clutch strength testing.

Port of Fujairah Oil T



SURFACE PREPA

ACTI VI TI ES

SHEET PILES ON S
BLASTI NG &

PAI

PAI NTI NG WORIKE RARE WN

The specified coating for the sheet piles is for shot blcaasttiinngg waos S/
applied to the top 22.3m of the front of the ESC Tubul arotdildeess and 1
with paint applied. The ESC Anchor Piles had no coating.

-Port of Fujairah Oil Ter mi nal 2, Phase 1Project
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-Port of Fujairah Oil Ter mi nal 2, Phase 1, Project



PROJECT COM

Port of Fujairah Oil T
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PORT OFI RAHAOT?2. REASE

Project Name Port of Fujairah Oil Terminal 2, Phase

Main SubcontrAdathena SA

Client Port of Fujairah, UAE

Engineer MUC

Location Fujairah, United Arab Emirates
Product SSAW Pipes, H Beams and Sheet Piles

Total Tonnage8, 445 MT
Delivery Date2013

I NTRODUCTI ON

This project includes the constr
the extension of Port of Fujaira
Berths 8 and 9. The total | ength

and has a retaining height of 23

combi wall with driven OD1420mm
pile infills with raking H pile
for the deep berth.
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ESC was awarded with the supply of

(OD1420mm x thk19mm x Length 30. 5m)
Spec. 5L Grade X669 well dtedh evs t &an & SiCo
Hbeam (800mm x 300mm x 14mm in | end ﬁ - }b

BS EN 10025 Grade S450J0. Sheet pil .-_I-

singles from Nippon Steel and were 21 f es
were then joined into triples and p .h\ f.: 1.8m
wide section. HWQ~ mg;z
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F) EE Pipe piles were manufactured in accor

F: standard. Welding is carried out in a
D1.1/D1.1M, 100% VT and 100% UT perfo
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Client representatives performed product audits
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scope of audit include SSAW pipe production pro

clutcbuputéest, and sample selection, cutting, al
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Variousutputldsts are carried
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