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Bachy Soletanche Cambodia remain commited to executing a global
quality policy, which combines global expertise with local resources to
meet the total client satisfaction. We provide high-performmance geotechnical
solutions for all types of structures: diaphragm walls, piles, micropiles, grouting,
deep soil mixing.

The Soletanche Bachy Group makes outstanding technical support and
operational resources available to our teams. In designing the best solution,
our teams can call on experts covering the full range of our techniques. To
implement these solutions, our teams can call on human and technical
resources appropriate for each project.
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PROJECT IMPLEMENTATION PROCESS
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Active listening/ Project anticipation/
Response to calls for tenders.

MINUMNIYEANAMTENN IRYY / MISAUSOW
AUNY / MIBOWHYGMMIIMiitims i

Dimensioning calculations and
study of alternatives: structural
optimisations, low-carbon
solutions, reduction of materials,...

MIRANHYUTNGT SUmicinan
Nyt MITHARUIAGHMNNHSH
I YNSH, HAM:UNWUSSWMYS,
MIMAUSSWMITIUN ATAIEMI:,...

Our tender issuccessful. We
transform the project into a
worksite.

MIBINGUTITATITNG g St
WhiuiHATNHSINAUS ATANH

Execution of theworksite with
the support ofour laboratory,
design offices orequipment
expertsif needed.

MIESiHnAUSATANA M wm smMim gi
HusGinants T:nasio® yrsntm
quRInA UIRSTHNGY

Closure, demobilisation and REX.

mitgnund Mithuns §h REX (Milmn
ushanis)

www.bachy-soletanche-cambodia.com
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Soletanche Bachy's teams develop innovative, high-performance
geotechnical solutions for all types of structures: deep foundations
(piles, micropiles), retaining structures (diaphragm walls),
reinforcing (freezing, underpinning), and cut-off solutions
(grouting, Deep Soil Mixing).

Bachy Soletanche Cambodia works alongside you as a
general contractor or specialist subcontractor to bring
you the best of fondations and soil technologies.

Because

we are present
worldwide,
close to your
projects!

MwaNinioHhan g
ais i sifimannan
WHa St aAEN
NitiAdE S !

"HjgMiNI  Soletanche Bachy HAIgMSEAM:NWwESIHNNANT
UHHINGIRERIUMSMNGSIUISH SHUIGSHMNSNM WENTRIVYINTS
ainnds mifigjunizin (piles, micropiles), AIANAGIS (HMY di-
aphragm), mifainnd (Gadnnm, minmswnny), f4dam:ants
MAUSHH (grouting, Deep Soil Mixing)4

ijsiUis Bachy Soletanche Cambodia tiimimitissn st
nhnngsl YnESHNHnNIAGIA dutnmigsiam:unwHtRHRSH
vuGIniguNGi: Shiv"
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STORAGE BASIN
HO CHUA NUGC

OFFSHORE
WIND TURBINE

DIEN GIO TREN BIEN

A FEW OF OUR GEOTECHNICAL SOLUTIONS

© Barrette

© Bored Pile

© Diaphragm Wall
(+)

Plunge Column

© Shaft Grouting
© Jet Grouting
© Loading Test

© Ground Anchor

8 BUILB BN Us - BAEHY 8BLETANEHE WfEYRRMIA

© Micropile
© Cut-off Wall

© Permeation Grouting

© Spun Pile

3o
o

© © 0 ©
© © 0 ©
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GENERAL ADVANTAGES OF DEEP FOUNDATIONS
nnsuiuniSgsisinizni

FOUNDATION
TECHNOLOGY

UGHIRTG NGRS

© Enhance stability and durability of the project.
uRfisarsumn {HmAMNIvAIRENY

© Minimize uneven settlement, ensure structural safety
MAUSSWMIASs T Shmaindmnadnnd
© Suitable for many geological conditions, including weak

soil or high groundwater levels

B RITAITNUIRS SN ST AN ARIGIS JUANESAN UnEinGnng

donai
Bachy Soletanche Vietnam is a leading special- L el ] 5 15 _ i —— © Flexible application in civil, industrial, infrastructure and
ist in foundations and geotechnical engineering, TER | S - ; el il _ underground works

providing innovative solutions for all types of con-
struction. We apply modern technology to ensure
the stability and sustainability of construction
projects, from deep foundations, retaining walls,
ground reinforcement to complex foundation

B\ ¥ , : - A " ._ =) v v 2
treatments. o i Mivivn M na6Hin

_ g e MGUIUN AN SHNHUATISASHATANAANMIAN:, SRIANUNATY, UNAJILS
e L HSMSIMMInG Shainndnnud

njgUls Bachy Soletanche Vietnam AMHSAGNMANSHS
ngiiaiwni: SMAINEEESIRNAANITEGINSIAE SRNTEAM: ANt
5SiUIB R IUNURITUIAIS TN ThHgInnUGHIRIgUNGE Hul
mopanmn Shmnsyiiimvisingnhannd noiaion Smmi
5I6) MIUHIEE V)RS MU HT SER AT .

High-rise buildings & commercial Bridges, airports, metro, wind power

complexes stations
HINIZNAT SHamamymaigsnyy fSNS, MMAUNSANS, IBAUNANYE, St
NEAIS I

Coastal, riverside, soft mud construction Factories, large industrial buildings
AIANAG ST, MUANMWS SN, HOngs NhoHT SHHMISANNRYEEY

10 BUILD ON US - BACHY SOLETANCHE CAMBODIA www.bachy-soletanche-cambodia.com n
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Piles are defined as structural elements
placed in the ground to transfer loads and
reduce deformation. Their aspect ratio is
unlimited. Pile shafts can be straight, telescopic,
wide and with a wide base or prefabricated.

The rig is set up on the pile position
and the hollow stem auger is positioned
prior to the commencement of drilling.

AumAMnGINSMASIOENNAT  wdmn

01 gimshanimmadanisivgimasinghd fug | : : : | hollow stem auger #jitnsSMfGival ys
N1sERS SUMAUSTWMIUYNINY HYMRAIUMGAN : : | : s ] = BIUHAYMImMI Y

‘p?B"]SﬁiSﬁﬂﬂﬁ"l oﬁ};ﬁ}jmmnﬁmlgsi{ﬁsﬂmﬁm, g8 g 3 e : — % : - Asthe bore is advanced the spoil remains
BU, DISYUENISE YMaROMAIG NG ' : < ¥ on the auger and provides temporary

ground support.
sinumiumimifnugagiye aanmwEslh
auger SHBRUIMIMGITUANM NATSS Y

At the required toe level, the plug is
ejected and concreting commences. Advantages | HRTUIHNGS

. a5 : singinghany (toe level) Biumshnng yan
Function | #2ini AR SUMGHY NIWMINARRMANUREYY ¥ High productivity: Particularly where ground
Concrete is pumped through the has granular, water-bearing strata to a significant
This technigue allows faster mobilisation Particularly suitable for piles of average hollow auger stem, filling the pile from depth.
of smaller teams and faster completion depth (generally less than 40m). its base upwards during the extraction snmagna:  hiatosimuinsarnonind  §46n
speed in specific ground conditions. process. UG Eﬁﬁ&iﬂ 28
U@gmismShfsm@‘?aﬁoww?ig?ﬁgw ANA BN T ATEN BT UM SHuEG WY MRAIRGISYIABRME hollow auger MWUMLY J/ Rapid mobilisation: GModern CFA rigs tend to
i Wi’LﬂSF@S 'S Umﬁﬁmi NI S NATUN &I (Smﬁﬁmh Go B"%ﬁi) ﬂiﬂEUiEULngQJhmgﬁiﬁﬁgvjﬁuﬂﬂi?ﬂiun auger be very quick to mobilise and operations are
FURSEANGHMANNTY v * . .
) ’ Once the auger has been withdrawn, relatively compact.
the pile head is cleaned to expose the . . .
- . . fresh fluid concrete through which ﬁnjdmmsmjs: Ak CFA gBamagissusInsnys viw
CFA piles are an alternative to bored piles can be used as load-bearing : fnnimimssign g
piles piles for structural foundations or to create the cle:ge is plunged. . ’
i discontinuous retaining structures, such as USOUN auger HPNSHAGIN F mmﬂgims ) ) ) .
. - . e awallin secant piles. U E BETUNUNMANSIBIAN4ES Bia ¥ Environmentally friendly technique: Relatively
ni CFA ATV HAIENUNTHARGG] " . . . . . ; Ll ’ b low noise and vibration compared with other techniques.
(boredRlR:) 4 N1 CFA sMGuimMssusuunvai:ainnd yivd MSVGURT (cage)
UHAROANASINBS uMUMBUSH (discontin- The pile is completed. UGHINIGUNBARUIAMRS : 1saigil ShAmageumi

uous retaining structures) §G Tyt
SINSHUMMUATUSHUSH (secant piles)

UBGIRIGUN G AT I 9

MBI SUMBYY

12 BUILD ON US - BACHY SOLETANCHE CAMBODIA www.bachy-soletanche-cambodia.com 13
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Typical projects | #unigsl

= LOTOS REFINERY, POLAND 2 L P
nhGHigIMmG LOTOS Giginitigjm . > L ‘

The Italian KT - Kinetics Technology — group, main
contractor in charge of building the coking and
hydrogen generation units, awarded the contract
to Soletanche Polska to build the 2,500 CFA (Con-
tinuous Flight Auger) piles required for both proj-
ects.

OUR SOLUTION

In the space of three months, Soletanche Polska
installed 64,418 linear metres of CFA piles, 2,894
units with diameters of 40cm, 60cm, and 80cm

This performance was praised by the client and
the general contractor for the quality of the work,
the respect for a very tight schedule, and exem-
plary safety standards.

718018 KT - Kinetics Technology (R ) MHSASS L
nicEuREN UMbk sunininORgBegn 8l
Byols USHAMUAGHMSUNGW  Soletanche Polska

anhiegimedm CFA (Continuous Flight Auger) 88

2,500 AsunUAYNRGII
fnm: N wiIvAitsh

Aghiw:niunivaiiel Soletanche Polska msfigiimam
CFA yiiihiy 64,418 8int ayBiuGSs 2,894 any tiums
HURAEGH 40808, 60/Y 81 80ATHY

oBgnnusnimsHitns  ShnvUIsAnM R GYURUTAT
tnhendii Smeganmaming miminniuianRiuakm 8h
fomiIgindmnd;

F, B B

S T AR ; T
ol A et b i B

Y e R A T ke -

R W Y

- L=
- N B vy e 8
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LARGE DIAMETER
AUGER PILES (LDA)

Al g ISR HURRGEAG
(LDA)

16

Large diameter bored (also known as
LDA, Kelly or drilled shaft) piles are the
most traditional and still the most ubiquitous
piles worldwide. They are suitable for carrying very
high loads and coping with extremely challenging
ground conditions.

They are typically used as foundation support
for large structures, but can also be adopted into
piled walls for ground retention or basement
construction.

"MERAERNAAEEEE (BlumamUt LDA, Kelly
g drilled shaft) AmAynandys Sheininicisyim

ORI QRN AUBAITAYNUSYANASYRS SN SImi
susineenngitiumemnayRnmeuing
NG M S MAGISHIIMSYIM U ARAT BN U A
nnhtg Ysaimownsivinghnmminmisividdl y
eSanhng:Ansil (basement) BHig"

i SOV R S
T

B SO
Ll
BN LA e
] 2/

SCTTRTTORTSYT T SEUTERY

SR SN )
e

) S

BUILD ON US - BACHY SOLETANCHE CAMBODIA

The LDA technique uses powerful hydraulic
rigs with interchangeable tools like augers,
buckets, or core barrels.

UOGIAIGUN LDA UinlumAfimywuiisniis
(A (hydraulic rigs) ®188URIAAMBYLING §oM
augers, an (buckets), Y core barrels<

These tools handle all ground types,
including granular soils, cohesive soils, and
rock.

qURIAA ARSI GM N wm saItUIAe f jusind
ninf, fwsse, Suvy

Tool choice depends on soil: augers for cohesive
or dry soils, buckets for saturated granular layers,
and rockaugers or core barrels for hard strata.
miiedicguAindmaiwie  fiugRnfiuentEng
ungAn:muyRayn, st ot a s mssntny,
ShaURINNHALAIDY URUMHAISUBNUATUTEIH

Specification | mfgAN:BHGIRGIA
+ DIAMETER

From 600mm to 3,600mm

HanAGHH
MBN DO0YBY 205 M,PDOOVY

Method | Tfianagit

The rig is set up in the piling position and the temporary
casing installation coommences.
ajhmfnimimsnasi§mai tiwmifgh casing

TANE N AISSTIUERYY

The casing is inserted incrementally until stable
ground is reached or drilling mud is added.

Casing §itnsMAMKUNSIVARUEN SUBIMN Yngivgsiy
drilling mud

Once casing has been installed, drilling continues

until the water pressure in the ground requires the
use of drilling mud.

UgUNMIREHH casing AIANUMIMIGHUSHIV)REUABMEGH
fAshiaigwyl drilling mud¢

The bore is completed under drilling mud to final
depth. The base of the pile bore is cleaned and the
mud is treated or replaced.

MIMIVMEUANY drilling mud BNYIGHANWY YIRS
mEgmsauyma S anwinimag (mud) yuzie

The steel reinforcement cage is inserted.The pile is
concreted using a full length tremie tube.

cage HiRURBAFMSNAY MAFNSHARKAIAN WY tremie
tube NG9

The tremie tube is extracted incrementally during
concreting ensuring that a minimum embedment is
maintained at all times.

Tremie tube §itnSHAGIMMAINSHg MO AFLHA Hvdme
BIHAYIE embedment §iNSIAANGAMSGE

The temporary casing is removed.
Casing UM ISSHINISHAGIN

+ DEPTH
From 10m to >100m

riwfl
HNUH 908 B >9008

Advantages | #nGHitnGs

« High-bearing capacity: Deep piles
can be constructed with full length
reinforcement to carry high loads
and bending moments.

AURBMATMGSSURSSNAS : MisAMsHins
iyt reinforcement niMiun Sutgigimsuls
2NAJ SHUS§H bending moment*

Flexible technique: It can be either
onshore or offshore. Interchangeable
tools to suit all ground conditions.
Supplementary techniques available
to improve performance of standard
LDA pile.

upoiniguNUnLis:  MotinsHhlyg  §h
OMAY QUAINMBULITSAENURTIHS2NNS
B9 BsUsHINIgUNUSTIuHvtUNAS wEHRtM NS
LDA pile fysiseni<

www.bachy-soletanche-cambodia.com 17
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GRAND MARINA SAIGON
GRAND MARINA SAIGON (iiiiS finm asiuis)

Bachy Soletanche Cambodia carried out pile
load testing using the O-cell method for the
Grand Marina Saigon project.

OUR SOLUTION

The O-cell technology enables testing the

bearing capacity of piles under extremely e .
high loads, up to 8,950 tons, which is a criti- _ = ]‘Iﬁiﬂﬂgé

cal standard in the construction of high-rise . iillllﬂmigﬂ

buildings. -

AivUls Bachy Soletanche Cambodia NSHSIHH

MIGIRTAYHY § A IYIT AN agIR O-cell AuNUAENR g
: : oR IR | - T .

Grand Marina Saigon e St e e

- » i = =LY . ¥ i)
M ANt WH : o AN _LL{

UGGIAIgUN O-cell H§
$IgTH YU SIURTAIRUITEIRY
8,950 mMS HIUMME!
HIMIAYNATI

BUILD ON US - BACHY SOLETANCHE CAMBODIA
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MICROPILE
fJAITEN]

20

Micropiles are drilled piles with a diameter
less than 300mm or driven displacement
pileswith a diameter less than 150mm. The
load-bearing element of a drilled micropile
consists of steel bar, a steel tube, or an H-type
profile inserted into cement grout, mortar or
micro-concrete for load transfer.

Auesings  (Micropiles) AmALHIUGINS  gruingh

g UnHcY SHURRGERAGME moowy y Anbsmywmi

UHOBEM SHURBNGRAOME  960BEY  MAFQMeBRS

1
2

(load-bearing element) iﬁf{iﬁmam”@ﬁ tugasinigang
MSHIRGURSHATER § 8aNG2HHG g Brgaeutuh Hud
Neueuls meaiinhame miia erulin y yuhw HY

Function | #gini

In many cases, the structural component
is a “self-drilled” hollow bar, equipped with
a sacrificial drill bit and installed by flushing
grout through its center.

ASUAINAMBIS MHIGS YA SHAMNIG 91
"self-drilled”  HiUMSBMAMYWHN USRI
aigwil Niwapmsfsiumwon:Sshdmuiw:
ROYTR A0 UITAT 4

For micro-displacement piles, the
load-bearing element—either steel or
precast concrete—is driven or vibrated
directly into the ground without predrilling.

ﬁanUﬁmaﬁg -Tgil (micro-displacement
piles) M{SNM Y yis (load bearing ele-
ment) sium Hin AYRNATRNIBIG ainsTn
BENGUYN E*ﬁmgmm‘ﬁmﬁmsmmm’iﬁ

2 ,\_,

Mys

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Specification | pifgAN:UGGIRSIM

© MICROPILES DIAMETER @ DEPTH
From 100mm to 300mm >75m

RTINS Y > 754
fi 100 By 2R 300 BH

Method I Thanagin

Construction methods for micropiles are similar to those of pilesin
general. However, drilled micropiles are constructed using light drilling
rmachines that allow continuous direct and/or reverse circulation drilling
with fluids such as air, water, bentonite slurry, polymers, or cement grout.

IR ank et o urdng (Micropiles) msmﬁammmjﬁﬁmmﬁmmmsmﬂ

Qthuniam aasiss g Sﬁ ﬁﬁiﬂSﬁﬂﬁﬁjﬁ"]UjUiH]ﬁjSSBSHﬁSﬁjﬂﬂj Bl

MOHSMMNASWShUSAMUINS TN WHN A §41/y VilsRuN:aIgIvim Mywsk
NiLoMm sWw §n ﬁjn??UiS‘@mnw (bentonite slurry) sl ydshinnga

Advantages | #igHitnGs

m « Building serviceability: Repairs and modifications
to existing structures with small, agile rigs to extend
their working life or change their function without
the need for demolition and reconstruction.

wunsmnaIRgERAND ¢ g Santuimidaninin
MSIoMywhnOsgs fumuyl Hulusamumuming y
RN OTHITNMNWEsOMEITANM Shanhahgiking

Access to remote or logistically challenging
sites: Specialist minipile equipment deployed to
minimise temporary works and access provision
that would be uneconomic for conventional plant.
Compact machines allow maintenance of transport
infrastructure without closure of the asset.

gRRUSNUENNN:  vigunndAmugsiaow  fud
mavsswminiuaBavanmmass  Shmigudafims
SNSRIV R S ROl Shivalugia
MIENIGYASHERT MG NwBeTe BNy

Can be used in all types of soils

MBI SASHAILYIAIS Y

www.bachy-soletanche-cambodia.com 21
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JENNER STORMWATER TANK, FRANCE
ma§nnn)h JENNER, i

Circular underground storage tank with a 50m
diameter, 35m deep diaphragm wall, anchored
at 43m with 26 panels.

OUR SOLUTION

Using Hydrofraise® Evolution 5, the diaphragm
wall was built in 12 weeks, with spoil pumped
directly to the treatment plant to limit traffic.
After excavation, 520 micropiles were installed
to anchor the raft against both compression
and uplift forces.

gHaRRsAsiansinenhy ywHiunsHinanes
50 Bigi Nmuik diaphragm gty 35 i ShNS
anchor §iniyr 43 651 Mywsh panel 58 269

SAM: Wi H

Mwyivnal Hydrofraise|| Evolution 5 nmmiy
diaphragm #3itSanhsfifghIw:mn 12 ymnu
Pwdfiumstianimsysin U gInhoapunn
fymausswonsindd usnuimifin iR mi-
cropile §88 520 fiimsfigi Hyl anchor raft
sUSINUAYANRURUNG (compression) §¥AEANY
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BARRETTE PILE

24

e an . LA | 9 27 / S iB - Am il -
fJ fITUNITE N (A7 B T Method | diianajin
“ah A -2 o . / ‘ ) Log &3 . = * Principles for desanding, placement of reinforcement
Barrettes* are load-bearing foundation £ o 7 o : g E T ; cages and concreting of a barrette are identical to an LDA
elements that can be constructed to ) ' j [ N\ { L = oK B ' pile constructed under support fluid, with multiple tremie
great depths (>125m) to carry excep- ] : e . ] : =N —— - tubes often being incorporated for concreting.

tionally high loads and withstand very high
bending moment. The simplest geometry
is rectangular, but they can also be formed
in T, L, X and H shaped configurations by
combining multiple rectangular units. They
are often used to support mega-columns
in super-structures where multiple piles in
groups would otherwise be required.

MUMIMNUENG desanding, if reinforcement cages &% con-
creting 1RIMIHRATEMENAL LDA givaniasiinns support flu-
id, MEEYMHIVMGH tremie tubes GiSAUBNUMIMA concrete

'"BinG (Barrettes)UiliaAm  MayuHnsinMmens
(load-bearing foundation elements) & GaNkaH
gitinsenal (>125 ©) HubgigiisuhsenalanEym Function | #2ini
ShnsSuAnnaanmMienaTY JuNMANYMMAN HHUING
(rectangular) Ggaifmoufiam T L, X § H Nwd

aﬁdmgigﬁmﬂmg:m tﬂﬁﬁ‘@giiﬂiﬁiﬁjﬁﬂﬁﬁ]giﬂ{jﬁjﬂ{ﬂi‘]s The excavation method using grabs is
RIEN ﬁ(zriega—iolumns) 3 mnm@mﬁimﬁaﬁmﬂ HIEU similar to that of LDA piles, as both are
PIRISUUIAUIBISHSAGTY SUOINGHSBISQMANY Y carried out under support fluid.
Main types of barrettes Wanaraanuimwyi  grabs  arifiihAm
VIR U8 JURIMIN LDA #oas Opn:iufingimsnusinasinnuni Advantages | HagUItNGS
2 800mm Mgi (support fluid)
Erorm S00mM v Extremely high load-bearing characteristics:
[ To1,800mm Orientation of barrettes and columns can be
adapted to optimise structural capacity and
>6,000mm resist large horizontal loads.

—_—

1 From 500mm  To 1,800mm

Barrettes are excavated using crane-mounted YRTMANMevhsenaitemii: §ammig §h 835
2,800mm rope or hydraulic gralbs, or a Hydrofraise®, with - mm@ﬂﬁm q EEGU{?%S YR SN Supesy
Erom S00mm typical rectangular dimensions ranging from S5 B“c“ygﬁgtuenm“,,e i { GUN SHUUUIE 4
To1,800mm 500 to 2,400 mm in thickness and 2,200 to
3,600 mm in length.

+ Best ratio surface/section:
Eg.2,700x500=6.4m2/m /1.35m2 for a barrette
vs dia. 1,300=4.08m2/m /1.32m?2 for a pile.

"Hen§QRGSHUHINNNSY/GAN: (Best ratio surface/sec-
tion): 8. 2,700x500=6.4 m?%m / 1.35 m? aseny barrette

A sanuiimw grab Enmw crane y
2 800mm “hyldrauhc; 5} Hydrpfralseﬂ, mfi%jﬂ iquhm
— NIBYEEM N 500 B3 2,400 B8 SHuits 2,200

2800/ H05 3,600 HY9 grsRH dia. 1300 = 4.08 m¥/m / 132 m? asunts pile.
3,200mm
« No depth limitation
AW SMITnUSAut
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Landmark 81
gfistn 69

Upon completion in 2018, Landmark 81 Tower will be the
tallest tower in Vietnam. BSV successfully applied O-cell
tests for two trial barrettes with record max load of 8 950
tons.

BSV completed the construction works two weeks ahead of
the contract program deadline.

Project size: 81 storey building + 3 level basement

YSNUAMIANNRmMSUMoEUelnel Wood smi Landmark 81 Tow- W e . . S B 1 i BTl Hige e PEa g , T S
2] ol Y : / ; 3 : : (I N ; , AN 4 ! EINTR NN Ty T

er ShAmwmrMIgNUTRASIVISIN]ANMYY BSV MSHIIARRIE LA 4 ! ' ‘ ) 5 | NG ARE L T LTI b s
O-cell MwMaTwWuENG barrettes aNAURGSS 1 Biumssyis ~ BN 7 e :
RGARAUIY G,EH0 MS

BSV  wmsumsuminiaianiififlivumigsghigatanansinyii
ABGAISUNY
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Advantages | #iGHitNGS

+ Grouting technology is effective in soft ground,
even in the absence of underlying bedrock.
UYGIRIUN grouting MeyiaignmAsibiss mwaudni
Agunininamssufainnyy

SHAFT GROUTING
MINARNGERSHEY a0 A

=

« ltsignificantly improves shaft resistance in both
clay and sandy soils.
nuhfsunsmAnSS¥ANNG (shaft resistance) tnk
gt siinshtiyasl Shiloanty

Shaft grouting technique was developed
by Soletanche Bachy Group and has
been widely applied for many projects
all over the world to provide a technical and
cost effective design.
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v This makes it an optimal solution for Designers
and Investors in high-rise and super high-rise
building projects.

The enhanced friction resistance of bored
piles and barrette piles achieved by shaft
grouting technique allows significant increase
in bearing capacity.

N MEAm:UNWHAVIM AN HSAIBS (Designers) §4
HSRISUNA (Investors) ASHAYNNMMISNAT ShMmign sl
HUUUIE

'UBBIRGIAY Shaft Grouting UGGIRGIY shaft
grouting AIMSHATGMMWHIENS  Soletanche
Bachy Group ulwgjitnsusginaunigiganty
coynuaAYNamoIssidianwnn Sudnanig mios
MWUIRTHWIGmE: Shmsguinug”

The concrete on the perimeter pile is cracked and
pushed out against the surrounding soil with the
grout bracing the pile against the soil.

geut concrete sifimAnagimsvin Nwo:simslwRTim ean:
B0y grout MGIAMISIGE 4

The increased lateral pressure causes a local increase
in soil density in the interface zone of the pile bore
which has become softened or loosened by the pile
construction process.

pymagsiaguhmamivfssgy  vanmudwmsmifsgiist
phdmimmogunns  sifvsanouinfsiisnas  giums
g8aUS ik windimianiauha i

In granular soils, cementation of the soil particles in

the interface zone may occur due to the infiltration
of grout into the pores of the soil.

sinshiinynas (granular soils) MiBANIVATHRANE
SANGUIRAMGATEHNWANIG grout GUFIASHISE

Sufv
.

[
g
W

Voids, fissures, cavities may be filled with grout providing
an improved contact between the pile and the soil.

Uig s (voids), 61 (fissures), Sininkigsiisst (cavities)
MoHIMSTNIMMYEW grout Ssdmeaimi§nnsshuning
Ay Shily
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HILTON SAIGON HOTEL
RS ANWUHS UYHiNG

The project includes a 185.75m diaphragm wall (1.0m thick,
38.5-42.5m deep) and test barrettes up to 80m deep with
loading tests of 9,000-9,600 tons. The foundation works
consist of 31 shaft-grouted and normal barrettes (up to 7.2m
wide and 80.5m deep) and 41 kingposts with a maximum
length of 27m.

The development features a 38-storey hotel with 5 base-
ment levels.

AYNkSIEMSHMMYE diaphragm yiith 185.75m (Avna 1.0m,
nyrl 38.5[]42.5m) §4 barrettes anARUlRYNEN 80m Mywih
migiaiegaggal 9,000-9,600 MY MINISUYULNSIBIMS bar-
rettes UiAig shaft-grouted §hnyymegs 31 (s5hnm 7.3m {4
nyrl 80.5m) §% kingposts Gg8 41 piuwmsuiihafvivl 27ms
aynunAigm s sEMImaiiiAvymy)ain 38 ms famsanyll 59

Az

‘ - \W- =\ A —
- )de

T
—

— ‘_’\'\
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PLUNGE COLUMN mY:E 5 YA I
- . SN =/ rocess | {innimi
(KINGPOST) : / .5/ * _. '-__;1:-..'_'_. \ © Guide frameis placed on the wall of the casing,

which positions the plunge column and serves

>

Jiwi Plunge (Kingpost) - Vi : ¥ A asasupport.
' . | ! MA guide frame WHMMY casing HUBMMATEY
plunge column S¥HEUMIAI§IY

Plunge columns are structural steel sections
that are inserted into LDA piles, normally in
the range of 1,050mm to 2,100mm diameter,
while the concrete is still fresh. They can also
be installed in barrettes with thicknesses
normally 1,000mm or greater. They are most

Lower kingpost through the guide frame into the
pile. Check the actual coordinates and level compared
with the design parameters and calibrate if necessary.
Fixed plunge column to the guide frame.
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frequently used in “top down" or “semi-top down b, ¥ | ~d B ey Sl = _ B ; "G lower kingpost My guide frame gmﬁs‘hﬁmﬂ
basement construction. / w4 s N - | Y _— ASgw ShgmmaniShndia vuR)usifahntia o9 §h

AtusH UIosTRINGYS) plunge column gWHMGS
guide frame9"

2 o

Plunge columns &m peinginddnnd  (struc- _ _ _

Eural steel ~ sections) lﬁiijﬁémsmﬁﬁumﬁﬁh [ 5 e B ¥ = * PSENEET 308 T o T After at least 24 hours, remove dolly, guide frame
ﬁﬂ.j LDA, m%ﬂmSHﬁﬁﬁEUﬁuﬂ 1,050 — A . gy - == T and backfill to ground level.

miu 2100  us 3m:m%maﬁamsiﬁgmmm e o =2 B i _ Yy s _ USNOHENRINGAMES 24 §4, i dolly, guide frame
NAMGHINSIATSN  barrettes  HIUHSHYN : : = - R ot : oi ShimminigUentinneid

>1,000 $89 Plunge columns Hjitnsuigissing e & '

miankasl basement Uil "top-down
top-down

Advantages | #ngHitnGs

Function | g2ini
v Speeds up basement construction using

top-down or semi-top-down methods.

Plunge columns can serve as either temporary
supports or permanent load-bearing elements,
typically encased in concrete during the top-down
construction process; the required structural size
often determines the pile diameter.

Nw )sfnfimianiash basement MW
top-down Y semi-top-down¢

« Provides early load-bearing capacity for

Plunge columns MGHM NSWUANMMMULS 4 slabs and temporary works.
masnmovhsnigant, mnyvmagmsisnshi
minngufnfimicnih top-down; sUiasnnkagims

e R YASMNEDMSERSYSNIY (YNY slabs
mmﬁ@ﬁﬁﬂﬂﬁﬁﬁiﬁﬁfﬁﬁﬁﬁm"l

SUMBNIVANM M EISS Y

v Ensures high positional and vertical

These piles often have low concrete cut-off levels, accuracy for structural alignment.
and the positional and vertical tolerances for the
plunged steel sections are much stricter than

. b M MARIYHISNAANTMY SHAYNL AYNs
those required for drilling. AU 7 J

. - mIfiaATANRY
AUSHNSIINBYYINHS [AYIn concrete cut-off Ny, v
Sh o magivaginshimy ShAnnanGansnw wyntd
plunge columns §ivSayiuNLRRMIMIMINS
514
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THISO MALL SALA (DQM)

Say 5 anNgH (DQM)

psum has been the

Lorem Ipsum is simply dummy text of the printing and
typesetting industry. Lorem Ipsum has been the indus-
try's standard dummy text ever since the 1500s, when an
unknown printer took a galley of type and scrambled it to
make a type specimen book. It has survived not only five
centuries, but also the leap into electronic typesetting, re-
maining essentially unchanged. It was popula

ASIMITM:NIBSHUS NG

AQIMILNUIIUSAUS Y (CFA) fjim s wuigsintinme
prtinu Uy Wik dvuiimY (UMsuMGUaN St augers §4IM
Kelly nifinsognuAsimsain)

MIRARM WHIT SH S WH SABUMANWMILN:UIIUSH Auger 8%
miginmeiumsuifadgihniudaiimigdwnm Hwyudng
AYITMIYNUYIHLUANM N WSS YN JWH SaTumnsianimanigh
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LOADING TEST
MIGTRIHE §1 A AT

36

A loading test is a crucial procedure in
construction to verify the load-bearing capacity of
piles and ensure they meet design specifications.
These tests involve applying a controlled
load to the pile and monitoring its behavior,
primarily settlement, under increasing load
levels. There are different types of load tests,
including static load tests (maintained load
or incremental load), dynamic load tests,
and bi-directional static load tests.

"minimgasyhs Amdalimidasasimianiiuh fud
i8nw wvnsmnsyhs (load-bearing capacity) U
A SUMOIDNAIVMY  UHSANUGTIAGINIGNY. M
HIRTAYASIBUMGUMING suhsmumininiiow WA
Sumums mAyuhitn (behavior) 1WaTH, M mMI
AN (settlement) gan:Einsuisfisginyg. ©s
YIRS MIGIRURSYRSMUIS Jum esmimintunsuls i
(Static load tests): ¢usBiinan (maintained load)
y UgSiEMUSHUSNU (incremental load), mikiniays
gud88nmB6 (Dynamic load tests), miminiaingyis

aBAGidas (Bi-directional static load tests).”

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Function | g2ini

Static loading: Under pressure, pile
settles in the ground. Pressure effects
on pile head which is performed by
hydraulic jack combined with reaction
force of loading system, anchor or both.
Data of loading, transposition, deformation...
is serviced for analyses, assess the capacity of
load bearing and relationship between
loading and transposition of pile in
ground.

MIGnIARGSHABR: MNYNYME WAIIRTNS
GeSHEY  AIYMERHTSTMMHA NN AT
N AsysRavemss (hydraulic jack)
JEENYWAYAINGIRAEBAUIASHEGH HUHT U
Aaiig §esSwHiign mitanws mivivyn
nﬁﬂ fiimsuIyENGIme  futhwnyni
ERBMNGIGMENS SuémAdsuimugsn 8
MIBAN R §IU R AT gHE

Advantages | #iGHitNGS

« The combination of a top reaction system

with the Load Box is a deliberate engineering
choice, not an arbitrary one.
MBUMGUUINSIAUAFIMUANL (top reaction sys-
tem) Myw Load Box Amuwgiainmiiitinumsinuny
BHuH Ssuisthuviasinswej

+ It demands precise calculation and close coordination

between design and testing teams to ensure accurate
results, structural safety, and cost-effectiveness.

nayiswMSMIRANDGIEEE  Sumivgivayuuy
Raelgn Mhnvion Shawmawus fvdmugnny
fivag, aiaSmnannh Svmunwgaiosivwy

« This approach enables an optimized foundation

design, validated by advanced technology—
reducing construction costs while upholding
high technical standards.

IRAN UHISIHS MM AWM SMITN A UIANIGH B
MSUMMANWUGHIAIGUN §SUMAUSTWHAM WA ANH
AN HIUIR AN SHV HIVGHIRGIATS AT

Load Box testing: Load Box works on the
principle of balancing the pile shaft load
capacity above and below the Load Box,
as well as the pile toe's load capacity. To
help transfer the jack load along the pile
length, an I-section steel beam system is
installed above and below the Load Box
box. The |-section steel beam system is
then transmitted evenly to the pile body
to avoid damage to the pile due to the
material.

mitiiniagn Load Box: Load Box &afimimy
MUMIAASIMIv])URUAEFEMASERSIUD
NUALANM SHunny Load Box, niBgiy
uynsmnsyissighaniaie  Hudgwnsy
guds jack muUHMAN, UINSHMURLA
[-section HPNSMANL 8hiny Load Box.
USNUBAUINSHMTnEIA [-section Si:nyins
visuhaBsinhAn  Hybo)uhumigsas
AUEWANI§ M

www.bachy-soletanche-cambodia.com
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LOTUS TOWER (NXB)
iy LOTUS (NXB)

Loading Test: 2 shaft-grouted barrette piles (1.2m x 2.8m
& 1.5m x 2.8m), depth 70-78m, test load up to 13,000
tons.

Diaphragm Wall: 45 panels, total length 222.79m
(thickness 0.8-1.8m, depth 37.75-38.15m).

Mass Piles: 28 shaft-grouted barrette piles (21 units 1.2m
x 2.8m, depth 70.15m; 7 units 1.5m x 2.8m, depth 78.15m).

Kingpost: 27 units, length 20-23.35m.

Scale: 22-storey building, 5 basements.

mifiniaten (Loading Test): MIHNIUMSHATMMMEHS
HHRANmNY ($U1 1.2m x 2.8m §% 1.5m x 2.8m) tufl 70-78m, &
AIRRGARUE 13,000 M8

ngmik Diaphragm (Diaphragm Wall): 45 U§$: fiuysiil
222.79m (fynes 0.8-1.8m, tufl 37.75-38.15m)

A pila MG gi (Mass Piles): MitHRiNMSHATMMMEW OB E
28 anv (21 anY 17 1.2m x 2.8m, tyrl 70.15m; 7 anv §11 1.5m
X 2.8m, #yn 78.15m)

Kingpost: 27 anv it 20-23.35m¢

4 L‘
BUILD ON U%gr\llhl:\ln\'il BAN

PHUC CUAC
ME FAMILY _
ohsite: www.bachy-soletanche.vn

LAD PONG LA AN
THINK SAFI TY-THI!

% TOAR

¢Uinyny (Scale): #miGE 22 M Sumsnnull 5 sy

Tel +8428.39305782 Fax +§428.393
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f
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Ground improvement techniques are applied to enhance the
engineering properties of weak or problematic soils, making
them suitable for construction. These methods increase bearing
capacity, reduce settlement, and improve stability.

"uusiniguniuyE vosiigunnsninsHSinn Syl vhRsunean:
maand waides yimsumun, siewhannusygnimianiatg 16
ARSI ST URASAUIURSMNNMSUNS, MAUSSWMIANALNG, SHHiGW
WS BIMNHTIR0T9"

GENERAL ADVANTAGES OF DEEP FOUNDATIONS
nsuinGSgsisigut s

© Enhances bearing capacity of weak or problematic soils
UHASAUBREMANMSENSIUAIESS yimsumun

© Reduces total and differential settlement
MHTSBWMIANARNAIT SHMIUATI ARG

© Improves slope stability and seismic performance

uhfisBimnsini: SHAURSMASUSNTIMGHISH

© Minimizes need for deep foundations, reducing cost and
construction time

USSwMINMGUIYUaNstn, Mavssweni Sniuinnani

GENERAL ADVANTAGES OF DEEP FOUNDATIONS
nnsuiuNGSgsisigumn et

Road and railway Basement and underground
embankments structures

B0y Sugsiaun s iy MMiNuANEEeid St basement

Wind farms and Reclaimed or coastal land
transmission towers zones

shmuumgsHnfalsiashm Bagmiguim yivses
gsNg
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Method | Tiicnait

Jet grouting
MINKANGHEN S AN HH Y

© Jet grouting is carried out using a drilling rig which injects a grout jet into the desired soil depth,
in order to erode the soil around the rods and mix it with the grout up to a certain distance.
Jet grouting finsHsignmW drilling rig BumH grout jet sinynizinvsims Suittanmifm rods §h
FINGNMYW grout AR UTYN WANNG

MIRTYH

@ Very high-pressure” equipment is used to pump the grout through one or more small-diameter
nozzles placed at the end of the drill rods. A sudden reduction in diameter between the rods and
the nozzle considerably accelerates the speed of the fluid to form a liquid jet.

QUATAN BMEZNATAM AT BIISYIRETURL) grout MY nozzle HUANEBAHOYW UGS S1Gh rodsy MIMAUSHNS
AguERABEBHMNY rods §4 nozzle vhisy)sniflybukfn liquid jetv"

Jet grouting involves eroding soil with a high
velocity fluid jet, then mixing it with self-hardening
grout to form in-situ soil-cement structures. The jet
breaks down soil along a certain radius—depending
on soil type and density—partially replacing it with
grout. Excess mixture escapesto the surface during | - : ;
the process. The equipment is typically rotated — SN © Acolumn isformed by rotating the rods and
and raised to create cylindric oo ; — gradually raising them. This makes it possible
to gradually create structures formed of several
intersecting columns.

nheBnsingh column FinsuhAnmw vk rods
SUOAGTHENALIAIRY  NEBWMGUTRARAIANAMETS
column HiuyanHRiiNY

o
c
o]
£
0
>
o)
—
o}
£
Xe)
c
5
0
—
]

Jet grouting fjimsuginnnw Sanmi myw FAnvEma

wy)senad (high velocity fluid jet) ViwWugNUIYA GING

myw grout HiUAEiNGUkY (self-hardening grout) fyf

uhfn Oanid-O6usI§mi (in-situ soil-cement struc-

tures)q Jet Si:ﬁﬁfﬁﬁmﬁ?mﬁﬁmaﬁsmgmﬂmm?mﬁmmsﬁ : = :
Shmniuan|[Rgunsingwiw  grouty WMMMAGISHN - : .= ‘ . o
Sumounmgsinnshdnfimig gunindagns vl Shmngih : : o
fuduhfnniddsiit (cylindric structure)q

During the construction of a jet grouting
column, the surplus materials (@ mixture of
soil, water and cement) are recovered on the
surface for disposal in landfill.

Ashinfimicnhh  column, wWMMATISHW
(GGivd, §n ShOvh) amsuRAlisifouns
mAgh landfilly

Function | #8ini

Single fluid jet grouting : Grout is pumped at high
pressure through a set of nozzles located just above

S Advantages |
Spetifications | ingAN:GGGIISIN

42

€ H.P. Pump (grout)
€ Compressor (air)

Air Jet
+

Grout Jet

the drill bit. The jet of grout breaks up and binds the
surrounding soil.

Single fluid jet grouting: Grout HHMSURUNIMNWAIYMES ;

N

)
mygunIAd nozzle simta4 Jet si grout Guln faamuifimy

Double fluid jet grouting : Grout is pumped at high
pressure, surrounded by a concentric jet of compressed
air, which enhances its erosion efficiency.

Double fluid jet grouting: Grout ﬁgimSU@tgimmﬁﬁjmﬁanﬁ'j
EiuSIfimMw jet 8WAIYAL: (concentric jet of compressed
air) fuSuhfsuidgnmniganmiy

Triple fluid jet grouting : The soil surrounding the drill
string is broken up by a high-energy jet of water surrounded
by a concentric jet of air, while the binder is injected through
a second nozzle.

Triple fluid jet grouting: #§im drill string fjiMsduinmnW jet
gntisnuenm 2usifmnw jet swWRYHL:, 8an:Hins binder
BIINSHAMY nozzle §iir

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Column dimensions:

Depending on the jet's parameters (flow,
pressure and method used), the type of soil
and the equipment used, the average diameter
of the columns may vary between 60cm and
several metres. Depths of up to 100m can be
reached. The columns can be vertical, angled
or even sub-horizontal.

951 column:

#eits el parameters 8i jet (flow, pressure §#
henagn) wiael Shgvmnfming, shAcnde
BHWYST column MURANMYEIH 60cm BAIGIS
ti519 dUNMGINSHAT 100m9 Column MBS
oo umaws, My yMUGSif (sub-horizontal)

HAGUINGS

Adaptable to all soil types, with adjustable column
diameters by changing jet parameters.

MNGHSINAU)SHSNAIGUINISH, HIAHHGH column MBRTNS
MEMInONG jet

Compact process, requiring minimal space and
equipment height.

fnfimigo, aiimicsan: ShnsnaguninAic

Can form columns close to existing structures,
including concrete or masonry.

Mouhin column sifinainNdtinnsainG, j5514 concrete
g masonry

Enables large columns from small boreholes, and
sectional construction by angled jet movement
without full rotation.

mouhin column il borehole fio, Shanhwihimisinmy
BSIHIMAN jet MWESBINGUHAIAIM
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Typical projects | ngnhaniniin

INTEGRATED MARINA BAY SANDS

LI}

Hinm i aiis § sMonIE

Bachy Soletanche Singapore carried out advanced works
for Marina Bay Sands, including diaphragm walls, barrette
piles, bored piles, and jet grouting.

KEY FIGURES
485m diaphragm wall - 22,000m?
305 barrette piles — up to 78m deep (57,500m?)
164 bored piles — @ up to 2m, total 9,000m
17,000m?3 jet grouting

fwt)s Bachy Soletanche Singapore tSHSIAAMINIGEURUYNUAENY
Marina Bay Sands #ifygsms mienitasanmeii diaphragm, wing (bar-
rette piles), M bored piles 84 jet grouting
AIBRGEGH
Nmrh diaphragm wiith 485m - BgimgN 22,000m?
6 (barrette piles) 538 305 nwrstivm 78m (57,500m?)
M bored piles Ggs 164 snnnGHnivm 2m, withug 9,000m
Mt A jet grouting G 17,000m?
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Used without structural reinforcement, the
resulting walls can form low permeability barriers
or be used for ground improvement purposes, such
as slope stabilisation and liquefaction mitigation.

o
3
W

GEOMIX ® CUTTER
SOIL MIXING (CSM)

MIRTYH

UINWANS reinforcement &and, nmingivms
URARMOUNAR  SUMARMIVANGR yUiwns  mini
sl gom atimadu)h f1 MIMAUSSWMIAN Wi

UGHINGEN Geomix® MinNts
i sma (CSM)

CSM (Cutter Soil Mixing) is a hybrid technique that
combines the proven strength of Hydrofraise®
cutting with the efficiency of in-situ soil mixing
using cement/bentonite grout.

It uses dual drum cutters to both break up
the soil and mix in the binder simultaneously.

o
c
o]
£
0
>
o)
—
o}
£
Xe)
c
5
0
—
]

Temporary or permanent retaining walls can
be created when combined with structural

The system is compatible with multiple base
units, offering high flexibility for different site
conditions.

UGGIRIGUN CSM (Cutter Soil Mixing) At UGHHIRIGUN
agiu (hybrid technique) Sinumgn maganisinms
UMMnniue Hydrofraise®cutting Mgty gicigumnsi
MIGINGESIFMY (in-situ soil mixing) MW cement/
bentonite groutq Hui dual drum cutters HyUGvIRG
SUGING binder HiYWNIY GINSHSIMGUINYW base
units ©I8, FHEN MOUAUISSNAT AENUNITSSANGRUS

Fasih g

Specification | uifgAN:GGGIRGIA

© The soil/cement mixture can reach
an average compressive strength of
6 MPa and hydraulic permeability
values below 10-6 cm/s.

UOWE/SBEE  MEANSERYAARURUNY

BHWY B HIMMagma (MPa) Hws sagni
nNuEARoMmE 10-6 AhGHinIAnG

‘“-_”—',.-J

7oA

Function | #2ini

Cost-effective and more eco-friendly structures

minkifieanws vHASAUBHTMANGAUSSA MAUISW

The Geomix® process is used to form soil/
cement barrettes in a single bite.

AANH StATIvw SHUTUTISANBMM
(eco-friendly)

Continuous walls can be created by a succession
of overlapping bites, built following a primary
secondary sequence.

fnfimi Geomix #itn syl HyS®uUHAR soil/cement
barrettes Agh U§HUAIYW

BUILD ON US - BACHY SOLETANCHE CAMBODIA

reinforcement, usually in the form of metal
profiles incorporated into the mix.

N gofvanmemass gEBSHRD MoulAnms
Bjymyw reinforcement AIANH, MggiM metal
profiles RUMAGUHSHGING

Method |  Jianajin

GEOMIX® IS A 2-PHASE PROCESS:
GEOMIX® th&nfimi 2-8nmam e

A downward phase to destructure the soil and an
upward phase to homogenise the mix. The grout
binder can be incorporated during either of these
two phases.

famAmug:any (downward phase) ArsntiuinaInn
£ 8% Samnamugiie (upward phase) RUBNUHIBWHING
homogenizeq Grout binder HMGHAGUASHANAMARML
amgiifiisiy

For excavation support, Geomix® walls include structural
reinforcement to resist earth pressure. Profiles are inserted
into the fresh mix, with soil-cement material forming
compression arches. Its low permeability helps
prevent water ingress.

ynumimgmitnwal SMMii Geomix® HsMinkiii
iwoynsn  fubsvmumnfy  yuiivsivnsumgn
guAsiuMwI  Niwingl-OvhE  uhAnmmmas
URUNUY AN ENUEAN VIV JWMIMImiguissng
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Typical projects | ngnhaniniin

yUsH

INTERNATIONAL AIRPORT’S THIRD RUNWAY, CHINA
nEinG m SimmanSHnSHSHiMA SIuisinGs

OUR SOLUTION

Most works were performed from barges at
sea using specially designed CSM rigs, with
support from Soletanche Bachy's Equipment
Division, SME, TEC System, and Sambo E&C. A
total of 16 rigs operated 24/7 to install 92,000
panels (2.8 x 1.2 m, 15-20 m deep), making this
the largest CSM project ever for both BSGL and
the Soletanche Bachy group.

Sam:anwIvA RGN

magissiminigimsnsinafdgnsinshuyginw

IS CSM HINSIGNNAIA s smin gid . ] . : -

neingunindiual Soletanche Bachy, SME, TEC P
System §% Sambo E&CY ajumstis 99 nijh : | . : -
msdafimimijinih we/n fudigiaugs:igse

£1,000 (§11 8.6 x 9.1 Big, nyrl 9d[Jvo Hin) _ ot S A .
RumsAMwmaLNE CSM GMUARURRUENUHIN d y _.lul 11 I s =L R =
S e Pes - - BT ed "'ll-_"l 170 . A mrar e————— TR LT e e
BSGL 8#ifivU]8 Soletanche Bachy* o n‘l”"i ot I Vot o s =1 o e e B ﬂ_..".";‘:!* o e 'ﬂ"’“ “__ b= m
X 'E,,’r -ﬁ‘ 2 B | [ el - i 1 Lol
Rk Sl I [t Wi poere (PR TR N i e
-'-g:#"'"' - ~ ey i N T o o SR T i P T Fa ] o
Ihw e Ll I i - 1 . =
il _-r . ] "_4' & . . : i - n e Joaa | M : 1 : L - s .
3 - —— ...'.r - - i~ L - i = s - - = ¥ L
‘ 5 u T = - o . = -y
-.r = & '.i. - - o
W v ™ -
- : - ¢ 3 L I ¥ = -
P e — e s s T . " . J = -_.'.... -t .-F‘L .
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Function | #2ini

MInTUYHE IENUATANY

ROCK GROUTING

MINARNGHGY

The process involves stage grouting of rock fractures,
joints, voids, and fissures.

SnfmimsmitA grout MAZNSIMG M rock fractures,
joints, voids, §% fissures9

Grout infilling of discontinuities, fissures, fractures or
Jomtsmtk.\ferock.massw.lthth.emter_wtlonofreducmg zone, plus an extra 3-5 m, and grout is injected
permeability. This technique is particularly employed using computer-controlled equipment with set

for dam, tunnel and shaft construction / remediation. a il e pressure, volume, and flow rate.
' : ignegEny  grout fmsfigl QU treatment zone,

yRuStiy 3-5 m, Ui grout GiinSMANWSUAIAN comput-
er-controlled My roymn, giman, hd)sma Hufnngg

Grout holes are drilled to the top of the treatment

-
(=
o]
£
0
>
o)
—
o}
E
Xe)
(=
5
0
<
O

Mmimfd Grout ¢ sueg e, uin, ANt U joints
SIngugy MWMSMUTANY MHUSSW permeability*
UHGINGUNSIRFNSTING I ST UENT [ UH WHRY Y
ést'j(.?ﬁ, ﬁjﬁﬁ§lﬁi§ﬁ §4 shaft construction / Oncethegroutsets,the holeisextended byanother

.. 3-5 mandtheprocessisrepeatedforthe nextstage.
remediation - . i
NIRY grout AINSAJR, ISHOJIMSUSEIE 3-5 m ynhg)s iy

fnfimiggimsnigiusnuiamamuusnyy

Grouting follows a phased sequence—primary,
secondary, tertiary, and possibly quaternary—with
parameters for each stage based on the results of
the previous one.

Specification | uifgAN:GGGIRGIA

MIMA grout MUY primary, secondary, tertia-
Iy, ShGHIS quaternary, MYW parameters fyBNUHW
famamuisindugniusiinmamuys

© Grout curtains up to 160 m deep can be
achieved, depending on ground conditions.

Grout curtains MGANSEN Bu1 160 m, #MATHI0
HEEIMELE

© \Very accurate drilling systems are required Advantages | ﬁﬁﬁijﬂiﬂﬁé

for such depths. ) ) o )
« Suitable for restricted « Effective in managing

ﬁ&igi[?tiﬁﬁ usﬁgmﬁmﬁ?ﬁmiamﬁ} (very accurate access areas and capable hard strata, making
drilling systems) fygnURYIUIUSIcq of reaching greater depths it versatile for various
than other methods. ground conditions.
© Permeabilities as low as 1x108 are regularl & ' B¢ -
g Yy ENRUEIENY AUSGI MSYIAgEMAnSH

attained.

Permeability 1URMA 1x10° it S UBHGM S
HEELE!

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Snfrmitatl SHMonSH

N IS an arnt Aot g

MiAIvAN hard strata,
FIGWNMBYTNSASH
NHEERYEERTR IR
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Typical projects | #gnhanfinish

YUSH

CENTRAL - WAN CHAI BYPASS TUNNEL
fngitmgsansd CENTRAL - WAN CHAI BYPASS

OUR SOLUTION

As offshore dredging was not feasible, temporary
artificialislandswerebuilttoserveasworkplatforms
for diaphragm walls and barrettes, later restored
after completion. All materials and crews were
delivered by sea using 10 barges, 10 tugs, and
dedicated systems for concrete and fuel supply.
The site deployed Hydrofraises, 250-ton cranes,
and an offshore steel yard, achieving a record
productivity of 5-6 panels per week. At peak,
28,000 m? of diaphragm walls and barrettes
were completed in just 4.5 months.

Snm:aunwIvA ALY

ON:MIRATNAANEEASSMUHSIAAMSST  UANMIMSS
meaiyuiynngmsaniuhgii BuSuimiigmmaing
YNURMEY diaphragm §% barrette tiwggimsayms
giMimusnuiivmoyy aymi Samsminidhen
msintmysmyuygIMwyighinddm 90 ai)h gnnn
90 Aijh SHUINSHARSIVAYNUGARGRRDIRN ShEgns:Y
AUSaINAmSYl Hydrofraises Anséhs WO ms §#
nhrinlaoygr  WaoyicmsSiOamafianagn  &-9
UgsAsYWAUMNY  singinenadna  ainsumos
nmih diaphragm §% barrette 688 WG,000 BiGIMI
AghILMURIEaT 6,8 8ilinnam:«

2/ 1120 imI7E2Y
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Function | #2ini

mirtuYHEuENTRANS

SPUN PILE
fU EUTUIRAUHIN

The most commonly used pile by Bachy
Soletanche is the pre-cast concrete pile.

AninyigisSnathw Bachy Soletanche &
pre-cast concrete pile

The most predominant type offered by Bachy
Soletanche is the pre-cast concrete pile. This
pile may be used for all types of structures and
foundations, but typical applications include
housing and industrial buildings.

It is suitable for a wide range of structures
and foundation types.

Ll
(=
o
£
Qo
>
o
—
o
£
©
=
=)
o
M
O

o

ANRYAIENY RIDUIAIGROANE ShyEne

UIRIgAMUNIU Bachy Soletanche GHfUGSGHUN # : B ; < _ S Typical applications include housing and industrial
pre-cast concrete pile HUSIMGUINSAYNTHIU e B ® : e/ e o, S e buildings.
ginigainANy Shgans, Genivinisainyidtynaing e A ' . N o

. . U MIHSIHAGTHBMS REUAMA SUMMIZIANURYY
UUNU BG0AMA SHIMMISHANNREYY INRg I ; ) :

Advantages | #nGHitnGs

cpe . « High Load Capacity
Specification | AifigNN:HGHIRSIA

Spun piles are factory-made using mat@ﬁmmmmsaﬁéanﬁh

) ) A i - = : e high-strength concrete and prestressed
© Pile Diameter: 250mm, 300mm, 350mm, = il _ __ £ - sresllvies v

400mMm,500mm, 600mm, 800mm, 1000mm
(OD - outer diameter)

HURBRORAM (Pile Diameter): 250mm, 300mm,

Consistent Manufacturing Quality

AANMNRUARYEE S BIMAN

""" A o v Slim but Strong Design
The pile is formed by spinning the mold

350mm, 400mm, 500mm, 600mm, 800mm, b at high speed to create dense, uniform ﬁﬁgﬁ"ﬂﬁf} ﬁgﬁ%ﬁﬂ f\jf‘jﬁ
1000mm (OD - outer diameter < 3 Bt == . te. . . .
( ) = | k i $ conerete « High Durability and Long Service Life

Aunimsulinnw vt mold myy)sens

© Standard Length: 6m —15m (can be spliced - i = N T See T T NIRRT T AIUVITN AL SAESEN2NAT

v Fast and Efficient Installation

54

to required depth using mechanical joints or
welding)

uithagah (Standard Length): 6m - 15m (M6
nANUANMENYAEMI MWYT mechanical joints
1y welding)

Material Grade: Concrete: High strength (typ-
ically = 80 MPa)

AYInIAYME (Material Grade). Concrete: High
strength (typically > 80 MPa)

BUILD ON US - BACHY SOLETANCHE CAMBODIA

After curing, the piles are cut to length
and transported to site.

USHIUN curing, Avppmsmamuuiin fafia
FIRuSaniah g

the piles into the ground.
midgianimsEinw driving Y jacking A

Pile heads are trimmed and connected
to the foundation structure.
AQUALGINSMABNWAMUS &and
YN

H9HIUTR SHISUIRGLM

« Low Spoil and Noise Generation
UHABMARIANN SHAIYUINAD

+ Flexible Length and Easy Splicing
piituayls ShINWaINMANY

« Cost-Effective for Large-Scale Projects

BTG T BN UAYN Y

www.bachy-soletanche-cambodia.com
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Typical projects | ngnhaniniin

BINH DIEN WAREHOUSE
tnh BINH DIEN

OUR SOLUTION

Test piles: 17 centrifugal piles, diameter
350 mm, depth 36-39 m, with maximum test
load of 130 tons.

Manufacturing piles: 1,679 centrifugal
piles, diameter 350 mm, depth 36-39 m.

Sam:unwIvAI ALY

eganfAuun (Test piles): &3y centrifugal
638 17 and, shAatda 350 mm, tyr 36[j39 m, Myw
NefmANUREALIN 130 M8

fienn (Manufacturing piles): &J&J cen-
trifugal §8 1,679 any, skAngsa 350 mm, nynl 36-
39 m9

| —_—

& BACHY soven
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RETAINING

STRUCTURES

IGRNUHNS[TE
SUNMES

{a\’ BACHY SOLETANCHE CAMBODIA
N/ UNid igiisd 21gyan

Bachy Soletanche designs and builds retaining structures
that ensure ground stability during deep excavations or
in sloped terrain. Our solutions include diaphragm walls,
secant and contiguous piled walls, and soil nail walls —
tailored to each project’s technical and environmental
constraints. We combine advanced geotechnical methods
with in-house engineering expertise to guarantee safety,
performance, and long-term durability.

Bachy Soletanche 159 §#anad nmmiumgifl (retaining
structures) HUmS aBimnd siniunt excavations #il ysil
gnfinansy dnm:anwivalbiysms diaphragm walls, secant
St contiguous piled walls, §% soil nail wall— it Sygs
MY UHeSNNaUTTIAGI ShuitesiauniY WUy Tha agn
geotechnical gy Myw SN iainvynshns: fsbme aindma,
PIRIGHM N, SHHS NI NI

GENERAL ADVANTAGES OF DEEP FOUNDATIONS
HinsuiLNES§gisiymn st

© Prevent soil movement and collapse © Enable space optimization in tight

TUMIMIGANATE SHHANARIUATE sites
, HYMIM A WHUN A SInguiusHs
© Support deep excavation and slopes o '

MGIMItA excavaions fifl ShGninans o
© Allow safe construction in urban areas
© Minimize impact on adjacent structures ﬁﬁfﬂd@ﬁ@mmaﬁjﬁmsmmmmﬁm“mﬁgﬁ
HUSERIN

MATSSWH LT MUBaANASIES

v 9

PRACTICAL APPLICATION | miiigisinifisimiagiin

+ + 1 +

High-rise buildings & commercial Bridges, airports, metro, wind power

complexes stations

MMIgNa 4 complexes MANGGEHEY i s, MMuUNSHtS, ving, Shuvmu
mENLELIY
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DIAPHRAGM WALL
() 3 B UNU){ith

@

Nk Diaphragm (Diaphragm Wall) Afmis
reinforced concrete ripngmsmasingil, visins
Y /g1 Shanniygunusy

A diaphragm wall is a reinforced
concrete curtain cast into the
ground, mainly used for support
and foundation works.

Created for all types of structures
— underground stations, buildings,
car parks, tanks, dams - and in all
types of soil and rock and regardless
ofthe environment, the diaphragm
wall is a technique frequently used
to provide a permanent support
of excavation, build deep foundations
or deep continuous cut-off walls.

Diaphragm Wall is one of the most
common technique for Soletanche
Bachy's Core Business.

Technical advantages |
HAGUIINGSUGGIRGIA

A diaphragm wall is excavated up to 90 m deep
using grabs or a Hydrofraise®, depending on
soil conditions. After excavation, support fluid is
recycled, reinforcement cage and plunge columns
are installed, then concrete is poured bottom-up.

Water tightness is ensured by CWS® joints,
which leave rubber waterstops in the concrete
to seal adjacent panels.

Nl diaphragm ggimsfiunniiv)agn 90 m wvi
grabs Y Hydrofraise[| majiwdnneeanaiy vsno
fimsifisu, support fluid ajing recycled, reinforce-
ment cage §% plunge columns HjitNS Y, USNUHA
concrete frimsemAianygiied (bottom-up)4

Water tightness gimsm&ny CWS® joints, @iy
¢f rubber waterstops figh concrete it ¢ panel
AN

Suitable in presence The high inertia of
of groundwater table diaphragm wall makes

ENRERSH UTUNM & it much less subject to

Method | lianasis

Guide wall construction: Two parallel
guide walls are cast with low-reinforced
concrete to guide excavation.

Guide wall construction: B™M# guide wall
ghmnsmnmyty low-reinforced concrete Hyd
anisimitfis

Excavation: Panelsare excavated in overlapping
bites using support fluid to ensure trench stability.
Fluid properties and panel length are adjusted
to suit site conditions.

Excavation: Panels §jitns g‘ﬁﬂj‘rjs‘ﬁ overlap-
ping bites &t support fluid fsGms wdimn
trench. Properties i fluid 8% panel length g
M S AUV BWANAUEIN T2 SANERTS

Reinforcement & concreting: After excavation,
the support fluid is recycled, a reinforcement
cage is installed (with optional anchor
reservations), and plunge columns are
placed. Concrete is then poured from the
platform, progressively displacing the
fluid from bottom to top.

Reinforcement & concreting: ugnuAmifie,
support fluid §jiNs recycled, reinforcement
cage §jinsfgii (MyWw anchor reservations

. o e < deformation Migiag), 81 plunge columns &jinsAgihY
ggimswnﬁmanﬁ ﬁmginzgﬁ;i}ﬂﬁ AL flgtﬂ Sltﬁ‘rjﬂ‘a’ 18  groundwater . L BS998R concrete fINSHAR platform, §ims
g, iﬂ‘ﬁm, s}jSﬁGn%ﬂS, i, 98‘[059‘?3 - SHEIYNU aiﬁijﬁjiS table Ir}ertla SNAJ SIHMi 1t fluid § snwgfaby
N SUUY USARUI™S, HMMH diaphragm wall @ diaphragm igtish
Managamiuvisnashmamo  Svind  misiginn Favoured in urban | BSMWHHUIMUH

deformation

mAE, ANkl gugnsnn, y smmi cut-off gl

Diaphragm ~ Wall  Amifansagiasinyivnasistna

environments,
close to other existing

Can be used as a

fUuNU Core Business iUaJ Soletanche Bachy |r\t!1eV|c1nrty,wrth temporary or per-
limited headroom
o . manent structure
or within a small site - .
footprint mﬁiﬂm fu Ny

BUILD ON US - BACHY SOLETANCHE CAMBODIA

L UANMINAISS UGS
UIguNU HUSSH, Sl ot
fnainnagamanin
NSUININ, DNYW AN
AONG 4 fUSHS
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Typical projects | fgnhanans | '- ‘

BEN THANH STATION - METRO LINE 1
a8t BEN THANH - #iij2aii§ 1

PROJECT INFORMATION

This is the first project worldwide by
Bachy Soletanche Group to construct : ‘ 4 = o B : e it % = ; -
diaphragm walls with a thickness of s - _ 4 : Y v . i P g -\ ";'.I!”il'llrll i §
2.0 m, reaching depths of up to 58 m. B 1 ' [ ;i b |

- il

Diaphragm walls: Total length 1,612 m, with
thicknesses of .0 m, 1.2 m, 1.4 m, 1.5 m, and
2.0 m; depths ranging from 39 m to 58 m.

ARDISAUNN

suAmaynhdyhlianasivmigiinwne  Bachy
Soletanche HyGantmhnmmiy diaphragm Hisss
Aynes 2.0 Him NiwansHunylivanw 58 B

Nuid Diaphragm: yiithasiy 1,612 #im Mywayna

1.0 #i51, 1.2 6ia1, 14 8in, 15 digs §h 2.0 viar; nurl
HUi 39 Bins 90 58 Hini
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Sheet piles are interlocking steel
sections driven into the ground
to form a continuous barrier for
soil or water retention. They are
widely used in infrastructure, ports,

Application | mifisiit

SHEET PILING

Determine pile locations and required

£
(]
=
2
(%]
C
9
)
C
Q
=
(U]
o
o
2]

URIIUS G

Technical advantages |
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deep excavations, and riverbank
protection works.

o2 '

ﬁiﬁﬁﬁ$92mﬁfmﬁifﬂﬁ”f RIUMGAMY
GRS iﬂ[ﬁﬁﬁmsm (G USRS

+

ee

Eaﬁﬁﬁ%ﬁmmmnﬁgnmﬁgm NG
minangall y§ng NHjimsyign stk
IS AN WASHABNRUNIENIG YIS
Andnt ganmoik Shmimimiviuién
SIGANGSUTY

Fast installation with

Fast installation with

NSUIRIGHMNNSH mi
fUBIMN excavation
SHMImMimi seepage

AN

Suitable for projects
near rivers, seas, and
flooded areas

ANARIBAIENG AEN Sl
fnGSnT, AIygs SHAUS
gnEny

lengths

Annt §my pile Suuiihggimi

Drive piles into the ground using
vibratory hammers or static push
equipment

M piles Grunsul Mwyl vibratory
hammers {j static push equipment
Monitor verticality and depth during
installation

-

-
&

:

N
fg7H
Use tie rods or waler beams for additional
support and stability

St verticality §4 depth 2an:niq

Ui tie rods 1 waler beams fBNY H g3
SheauBimnussis

Piles can be extracted and reused for
temporary works

Piles MG SAGIT SHUUISIHIM ATUNY fANY

HAGUILNNSUGGINGin flexible assembly flexible assembly UIMEHSS
Agjumsivia Shms Agihnsivia Shms
assembly UHU1S assembly UHU1S P “I‘"‘ I-"
Reduces
Effective in excavation volume
stabilizing and construction
excavations and time
preventing MAUSSW HiNAN ex-
seepage cavation $}itii:nify

www.bachy-soletanche-cambodia.com
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XIQU CENTRE
2 XIQU

SCOPE OF WORKS

Execution of foundations, retaining structures,
and open-cut excavation:

Bored piles: 74 nos., @1.5-2.5m, depth up
to 37m

- Sheet pile walls: 2,756m?, depth ~11.2m
- Pipe piles: 30 nos., @355mm, depth ~10.8m

- Open-cut excavation: 16,520m?*

Tajusmimi
HYinnOANRYUENS, 15N wEAsHsul Shmitnindu:

M bored piles: 688 74 ANY, HUARGEA
Hins, Nynnn 37 Him

- %muik sheet pile: §9iRIgN 2,756 Hinimi, nyn ~11.2
i

M pipe piles: §g8 30 ANy, #RANEEA 355 mm,
nwrl ~10.8 Hing

- milAfTAGN (Open-cut excavation): 16,520 #ifiys
i
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é: Contiguous bored pile walls are formed Specification | uifgAN:GHGIRGIA

& by constructing piles using the CFA,

E Co NTI G U O U S Lsz or CSl;P teChr;ithz;CC?Si?ﬂtaf”M a © Capability: Depending upon ground conditions,

£ guige wall Is constru at platiorm we are able to construct contiguous pile walls to

2 level to aid positional and verticality a diameter of 1500mm to a depth of 32m, using

f R ETAI N I N G WALLS tolerances. Piles are constructed in a CFA piling, or to the diameter of 2800mm

% - ' sequence such that no one pile's (undereams to 7200mm) to a depth of 65m

% il,U ‘ﬁm{j integrity is affected by constructing using LDA piling.

o another immediately adjacent pile L.

E next. Piles are constructed so that BT (Capalbility): HIIW unssa
they virtually touch each other with H, whmoanih contiguous pile walls iy
typical gaps of between 50mm- HURNHGEA 1509“{“ Rty 32m Ui CFA
150mm. The soil in the gaps is piling, § #AnEGA 2800mm (undereams
exposed during excavation and iU 7200mm) #HYN 66m Ui LDA piling

can if necessary be grouted or
sealed to form a watertight wall.
Normally a secondary lining wall
is added to provide a permanent
works finish to the wall.

Technical advantages |

'figgHid Contiguous Bored Pile #if ) Allows for more Can carry vertical
nevdRanL  andad  piles URE HHOUIINNSUGGIRGIN flexible wall geometry loads through the

fNfIE CFA, LDA U CSPY §Riy Y than diaphragm walls. wall piles.

Mokl guide wall §1 platform
level Hylnwrsiminiaiidiw posi-
tional §# verticality tolerances9

HSMIMAGWNS
geometry fmi
UAuis GIsMmi

diaphragm walls

NG QUNSUNS AL
muit: wall piles

Piles ngimsandaimunG fud §s
temy integrity st pile gwnw
anliesh pile RagikAanyY Piles i

Suitable when

. o o R ELLET Faster to install
msanhashgw  wFmivian  myw exclusion is not with no need for
BeNagni)  50mm-150mm9a i required.

guide walls, and
adaptable to load
aNRAIESINIG B865iMI | variations.
§URM groundwater

ASHESANHIISURINMASHNIN
excavation Uty MGMA grout y
Gg iR sUBING Sytulfn nmuih
gndspulY  Muyym, secondary
lining wall #insvugsiy fudgan
finish MasBimn wHmihg"

AgMMS 1 MW
geintns quide
walls, §HM6 wHIU
MEMIVAUIUSHHS
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fi

s

¥

YANCHEP RAIL EXTENSION (YRE)
MiniinisAiY YANCHEP (YRE)

A s
o ‘W/‘I[l!.i t'\“& . e
.,rl

SCOPE OF WORKS

GFWA's scope of works involved the supply and
installation of 1,261 linear meters of contiguous

bored pile walls, using piles with diameters of |
900mm and 1050mm. This extensive project
included the installation of over 1,600 piles, / w Y i ¥
each averaging 15 meters in length, totalling : R _ / R e
25,300 linear meters of drilling. The piles were -~ = “Tpre S -\%_ﬁ__' / s S = ‘g'ﬂi-.m i H:F.JWJ.,T'mﬁ;‘i;iW_?___m A
installed using segmental casing techniques BT Sor AR ; ' Al - als et 8 O WRE Nt O L é*f_:%;
in limestone of varied strengths, including o : . P r— / = o TS
cap rock. e . ‘ = - '-':ﬁ_;_ R / T | SR — .

W . i . | i ‘ \_ Gjn-..-.& r
MR GFWA  jusismigadtad  Shddiangein r R @ i A R SRR T '
bored pile dnandamumuas yiikaiy 1261 Higr © ==y
RYiuANNw NwyivasivnsEinagis 900mm §h : ' ¥ ’
1,050mm9  AynhEsijEmsmitgihatgsiia 1,600 | — e A
ANU wnmSUiinenwy 15 Hinr auuiiamitnany : v = e v .
ﬁ5,300 ‘é'ﬁm 9 ﬁ}ﬁiﬁgitﬁ st tﬁtﬁ{ftjmﬁ‘s@ segment‘al --uur-: ?‘mi-:-'-"ﬂl-l' -,
casing singugydido (limestone) Himsmiiigigun o o ey
JB¥§ cap rock y A

= = 5
\
\\\_

BUILD ON US - BACHY SOLETANCHE CAMBODIA



SUR

o

I UYNSH

£
(]
=
2
(%]
C
9
)
C
Q
=
(U]
o
o
2]

Brochure - bachy soletanche cambodia

ENGINEERING TECHNOLOGY | Twifiusussinigun

la\ BACHY SOLETANCHE CAMBODIA
\vl s wﬂjﬁ‘cﬂ g2igyea

2fuiGi i

Method | Tfianajinainni

Step 1. Drilling

Boring of 100mm to 200mm diameter depending on the
dimensions of the anchor body, at the appropriate angle,
using a drilling rig a fluid to suit the ground conditions.

fims 1. ifins:
fIUHNAR G 66 100mm-200mm M agitwn TR HiIua

anchor body, 81 8§ wwajiy, Mwui drilling rig §%
fluid siuasavihunssn)ai

Step 2. Drilling grout and anchor installation

Clean the borehole, replace fluid by a high cement
content grout

Insert the ground anchor by crane, from drum or even by
manhandling

fiuns 2. fin grout Shiigjh anchor:
cowa borehole, figay fluid My grout ®ISBmuIBHSNAT

B¢# ground anchor &1t crane, il drum Uity manhandling

72 BUILD ON US - BACHY SOLETANCHE CAMBODIA

GROUND ANCHORS

Technical advantages |
HABUIINGSUGGIRGIA

Step 3. Grouting and sealing

Once the grout has set, the bond length is pres-
sure-grouted.

Various grouting systems can be used to suit ground
conditions and degree of bonding enhancement
required.

fitns 3. ;A grout Siiis:
USQ]UH grout AINSASH bond length §ins pressure-grouted

mmﬁ grouting systems HAIR Y uHUmmmsﬁmﬁsenﬂa
g 84 AYIAMINTUYH bondlng Runms

Step 4. Tensioning the ground anchors

Depending on ground conditions and the bonding
product used, a curing time of two to five days is
required between the last grouting phase and the
tensioning of the anchor.

The anchor head protection is added once tensioning
has been checked.

fiums 4. guShndhastigh anchor:
mafubrmnl Shndasubsamutiunst gimnuhanmw

ﬂﬁjﬁﬂﬁ 'LTEUTIFUB] GI:{1iNe] Uﬁ‘i GSHUe ﬂuﬂiﬂn‘mﬂjmﬁﬁjﬁﬁﬁhﬁﬂﬁj
Iiﬂﬁﬂﬂmm‘”ﬁmm@ﬁﬁﬁﬁ"]

mimimiwangaichShaimsfussly  usaulinsitawmw
UNADMIN MBS AIGHRAUTHEEI

Applies to a wide
range of ground
conditions.

MBUINSAIYNY
unesnNgingIsuinig

Compatible with
numerous small
diameter drilling
techniques.

AIBIYW MY TEan
IR iUHNAG G560
Mneis

A retaining structure
can be stabilised by
one or several levels
of ground anchors.

AANAMGIE Munjins
yBimn M ground
anchors yWwysisMs

Permanent lifespan
of anchors (subject to
regular monitoring).

NS MWMUMHES
fitf AUNU anchors
AT G MmingRalnt
glugn)

Application | migiiin

Temporary and permanent retaining
walls.

nmmiam gl vanmenaiss SRS

Transmission of tensile loads

MIVEMESUSSAN

Anchorage — Nailing
Anchorage - Nailing

Miscellaneous

Heik g

A ground anchor is a system capable of
transmitting a tensile load into a competent
stratum, drawing support from the structure
to be anchored.

Ground anchors are commonly used to
prevent deformation of a retaining wall
after excavation. In such case, anchors are
installed through the retaining structure
during the excavation phase. Earthworks
are resumed once these anchors have
been tensioned.

A ground anchor is therefore always carefully
treated, as it contributes to structural stability.

Ground anchor ARNUINSHERIUING UMESsuhs
M (tensile load) GRigiHsH stratum H§
UREMA, WM mimgiiannhsiuggns
RIGIY.

Ground anchors §itnsyItgs B85 Mmimms
uih (deformation) sitmmitmer usHUi
excavation nginIAfs:, anchors Hitnsfgik
Moty HMEE g1 2AN:N1U excavationd TN
anchors §jiN§ tensioned, AN Earthworks
B SUSHY,

BG81:, ground anchor §jins wvAMENR
URUIDES ansh grBRsHABimnaand.

www.bachy-soletanche-cambodia.com
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SCOPE OF WORKS

In May 2014, Nicholson Construction, Soletanche
Bachy's North American subsidiary, was awarded
the dam repair contract. The team mapped the
crack by coring from the drainage gallery, then
stabilized the structure with 35 vertical anchors
(1,000 tonnes capacity each) on 13 dam piers
and reinforced the spillway. Over 10 months of
continuous work, completed in November 2014,
Nicholson also installed uphole drains, drilled
and set 69 bars on the ogee, and carried out
grouting to seal the crack.

Tafwmm

slelyian Wo9c AiwU)s Nicholson Construction i
msingimuiinghiinus Soletanche Bachy fjitns
NAURGTAISUN JEIGUaIM 8§ (dam repair contract)4 iy
meukinnis§mimg:nih (crack) Mw coring fBISAGIN
(drainage gallery) UIWUSNVHAN SAIBUM NG YN SH
Myw anchor FMGgs me ANY (YWANUMSAIYATMA
1,000 m8) 0 om gihams§n Shmsniiik spillway
AgIWINIY 90 sisiminivga (Vmovsiefishm Wo9q)
Nicholson fimefgi# uphole drains, gas §4iA Bé
bar fJ ogee UM SHSIAH grouting fubisng:nhig
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SLURRY WALL
S ENUIHH AT

Function | g2ini

Bentonite-cement slurry is placed along with reinforced
H-steel sections; shear pins can be added if needed.

Bentonite-cement slurry §iitnsMAMYW reinforced
H-steel sections; shear pins MGU$BIBNS Uik STHNGY

Reinforced slurry walls use diaphragm wall excavation
methods, with trenches dug under bentonite slurry
using grabs, chisels, or Hydrofraise®.

Reinforced slurry walls Ui 1fianajii excavation IUas
diaphragm wall, gty trenches Bim Smf'ﬁsﬁjﬂﬁ ben-
tonite slurry syl grabs, chisels, y Hydrofraise®

Walls are built panel by panel with overlapping
joints to ensure water tightness.

¥ mﬁ]h‘ﬁgitﬂ SaNkfR panel Mty panel Myw overlapping
joints fuGm& water tightness

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Reinforced slurry walls are derivatives
of the diaphragm wall technology
and are also commonly used by
Bachy Soletanche to construct
retaining structures. They have
multiple functions that are retaining
structures and water cut-off respectively.

Reinforced slurry walls #Amyinig
derivatives 8i diaphragm wall
technology Ww§iinsyimgsl mw
Bachy Soletanche Sy teaniai
nmuiknigid (retaining structures)9
N®e ¥einigis JBMs miAlgl Shmisy
Nmén (water cut-off) musgjingd

Specification | pfgAN:GGGIRGIA

The wall thickness ranges from 800mm
to 1500mm.

gignwnimmii (wall thickness) M18GgAN:H
800mm &5 1500mm

Application | misgitn

Construct temporary reinforced

guide walls to:

- to provide physical confirmation of
panel location,

- to guide the excavation tool,

- to maintain the bentonite slurry to
required level,

- to support the reinforced steel H
sections.

ahmanmmisanisivanmemaugsainms
niiiy duts

- BRMIY

Technical advantages |
HABUINGSUHGINGIA

Speed of
construction and
low cost

wy)sannasings 8u
siny

Can be embedded
into rock

NG NAGUFIHSH
84 (embedded into
rock)

Considerable
depth possible
(above 50m)

TBISEIN )
AGIS (e 50m)

Low permeability
(£10-7m/s) Flexible,
can accommodate
ground movements

Permeability ©1u
(<10-7 m/s)

UHRUISNS MG §GUMS
GRS E

Excavate the panel to required depth
by grab, chisel and/or hydrofraise,

Excavate panel §1 nwringmi fwyi grab,
chisel §#1/y hydrofraise

Desanding / substitution of the bentonite
slurry and panel base cleaning.

minnw  SutswSAnnwuisgin  Shmi
UMM TSS9

Installation of reinforced steel H
sections

£¢74 reinforced steel H sections

Replace the bentonite slurry with
bentonite-cement slurry by tremie
method.

N § & bentonite slurry Mgw
bentonite-cement slurry mty
tremie

Ty e v e v am

(-
Lo

»
,
| ¥

|
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INTERNATIONAL COMMERCIAL CENTRE | =
HHABBANSMANGEABEHSHIMG

USH

¥

SCOPE OF WORKS

Bachy Soletanche constructed shaft grouted
diaphragm walls and barrettes for the Intemational
Commerce Centre (ICC), the tallest skyscraper
and landmark commercial hub in Hong Kong.
The slurry walls, 0.om and 0.8m thick, span
501Tm with a total excavation area of 13,080m?2.
Its subsidiary, Bachy Soletanche Group Limited,
specializes in ground engineering, delivering
foundation and soil technology solutions for
major projects across the city.

Tafwmm

AiYUls Bachy Soletanche wsanhainmuiy dia-
phragm §# barrette SiUMATMMMYWALAA (shaft
grouted) @YNU International Commerce Centre
(Icc) miumumignastnn SumEancaInSmARNNAYY
sinhrig Bmiih slurry  siuwsAvna 0.6m §h
0.8m yiithay 50lm Mywisimiinlagy 13,080m?
EASHIMIUAN Bachy Soletanche Group Limited
wstomasininyyl fuiyaniom:unwymuins §4
UyGIRTg N HuynUAENREN S §IMEHTk

=
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TUNNELING

MINAHARONGS
MY 8

BUILD ON US - BACHY SOLETANCHE CAMBODIA

Tunnelling and shaft construction are among the most technically
challenging and high-risk engineering tasks. This type of scheme of-
ten encounters diverse and unpredictable geological conditions, valu-
able assets and potentially dangerous obstructions, where precision,
safety, communication and geotechnical expertise are pivotal.

mianMasRig: 8% shaft AMMBNIM TAIRYBUGEINGIUZNAT SHHISINSAW
gNaTY YIRTGAYNNSIIMAGIS{UYIS: Lfseanandanwniiahg Sudsmonw
NS, $INWABUEMSAYUT ShaUUARMUMGMSANTNA, Bunyliswmns ma
fivgy, windmn, mignfidsh SUEMUUBIASIUGE N AIRHI

Bachy Soletanche has a comprehensive package of solutions at its
disposal to suit the nuances of shaft and tunnel construction projects,
including those for restricted-access sites and unpredictable strata,
along with those that minimise noise and vibration in urban areas.

Bachy Soletanche ms fam:anwnimuiy Hydavivusiuiiunseans
Neotegst Aynianhiaoh shaft 84 tunnel, J881S AYNRSIRUSGURUIANNG §4
strata §8MEHWNS, SHATHRL MAUSSWAIBLK SURTRIUTWNUE (vibration)
SIfUSSHM

)

METHOD CONSTRUCTION | gsi§sisngijnnnt

v

=t

Some of the techniques we have applied to previous projects include
piling, retaining walls (contiguous, secant and diaphragm walls), ground
improvement, grouting and soil nailing. Our capabilities also extend to
excavation, dewatering, underpinning, seismic-resilient design, slope
stabilisation and silent piling techniques.

yusIRgIUYWESSRiuBhnsHsinnnshAuNhysy juns miti:gy (piling),
nmui%evd (contiguous, secant §4 diaphragm walls), miniussil (ground
improvement), MIvMGUDBHA (grouting) §4 soil nailingy AWYABMNIVE
WwhAismsnhnl mItAwnl (excavation), mivhuisannyf (dewatering),
underpinning, MIGNAVHESSHEANIMIBORANAGUN (seismic-resilient
design), mitusitunns (slope stabilization) SHUGHIRGIATEIZGEMWAIING
(silent piling methods)4

www.bachy-soletanche-cambodia.com
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LNG TERMINAL IN DUNKIRK, FRANCE
RiianiSmoim LNG §1 DUNKIRK, #5§Siaiinng

A

SCOPE OF WORKS

Bessac and Soletanche Bachy France, with Razel, ; . ]
built the 5km “Sea Water Tunnel” (3 m inner diameter) ;
to carry warm wastewater from the Gravelines nuclear
power plant to the LNG terminal for regasification. A A
specially adapted TBM with a new cutting wheel was : ] i s e
designed for Flanders clay. Soletanche Bachy France '
also constructed the 65 m deep launching shaft i '_ﬂ,""‘“f""' '
with diaphragm walls and the pumping station. The : L _
consortium introduced an innovative combined ] g

shaft solution (50 m deep, 29 m inner diameter),

setting a world record with 55 m deep CWS joints.

Taiwmim

A1sU]s Bessac §# Soletanche Bachy France, My Razel,
N8N mm%m@s}iu yiith 5 Agjbinr (aunandaingh
3 winy) SuvHAGadnRAMININCUSIAMLHEAALS Gravelines
gimsumys LNG aunvnividwimnwmenssimy Hias TBM
giumsimAniumywrimass  gineisnayndil Flan-
ders clay4 Soletanche Bachy France Atsaniias fUMSBIM
Launching shaft nyrl 65 8ifr mywimmh diaphragm §%
8 WyssnY mvanminimsanis) fam:anw shaft vmg
Aafioeividn (Nyn 50 iy, whnnRiaokngh 29 Hin) nw

aaa

finnasgSilianana Mmyw CWS joints turl 55 Bigi

O — :* :_,’E S =
% -5 et T
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FIELD OF ACTIVITY
ERGT el

MARKET
— GHan

At Bachy Soletanche Vietnam, we carry out all types of
projects, from large-scale infrastructure projects to small
local projects. We participate as general contractors or
specialized subcontractors in the design, construction,
renovation and commissioning of projects such as
bridges, roads, railways, tunnels, dams, buildings and
ports.

"s1 Bachy Soletanche Vietnam, ti#sifen Ayndavvias,
MUl ATNRVIENIG IYASHE )RR AYNhETASHAUSY
WHGUIEMESA  Uiiuaiimigsl (general contractors)
neninifiuniaia  (specialized  subcontractors) Agh
miIGe), aniasl, ruth Sadnfmimiims (commissioning)
SIRUNMEOM MS, Bag, 185H0Y, 191, DRER, mmr Shoinghs
igé sy (ports)4”
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At BSV, we take proactive
steps to minimize carbon
emissions across our projects
and operations. We achieve this
by delivering environmentally
positive projects, applying
optimal technical solutions,
and integrating sustainable
practices into our daily on-site
activities.

sl BSV, (Hussigs  #uns
fURYY (proactive steps) Hyd
MAVSBWMITMBINMYS 7Sk
AgNh SUUIRURBMIUATERY
Whawinsmsesi: w868
ATNdEiumSUIIN NS vim S,
HSinH  BAM:UNWUGHIRGIA
niiviy, 8h vmgunsinadniv
meiimn  gingk  aRYEmN
DI GMISIRUS U U DTN

ENERGY
YN

WATER SUPPLY
BARGANGH

INDUSTRIAL
geJANUNAYY

INFRASTRUCTURE
MG AU SE

DAM

TUNNEL

g W
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BACHY SOLETANCHE CAMBODIA

Member of Soletanche Bachy Group (France)

AINEHHY Soletanche Bachy (Uigiajinnt)

Aquation Building, 540, Koh Pich St, Phnom Penh,

Cambodia
+855 88 233 3046
Mail: bsc-info@soletanche-bachy.com

o www.bachy-soletanche-cambodia.com



