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LOT LOT 11

LOT 1-2 LOT 1-3A LOT 1-3B

Water Transfer

Structure Tunnel

Semantan
Pipeline

Kelau Dam |Semantan Intake &

Pumping Station

Shimizu-
Nishimatsu-
UEMB-IJM JV
(SNUI JV)

Contractor

Loh & Loh-George
Kent-Hazama
JV (LGH JV)

Loh & Loh

IUM-JAKS JV

Amount

(Million) RM1,314

RM183 RM318 RM 269

Progress (End 98.2%

Aug14) (Plan: 98.76%)

81.0%
(Plan: 91.0%)

100.0%
(Plan: 100.0%)

100.0%

(Plan: 100.0%)

.
ang®
Q- SG\

Lot 1-2 Kerau Dam e

Lot 1- 3B Pumpmg

Station (FERFBE)

)

RESERVOIR
(1986)

| DIS];RIQAUTIO wonks
" TO AMPANG AND )~

KL NORTH
KUALA
LUMPUR

Lot 1-2 Kerau Dam
H=30m, L=345m
Reservoir: 24km?, 136
mil. m3

Lot 1-3B

Semantan Pipeline
L=11.8km x 2 Lane,
Steel pipe (3.0m dia)

, sg.BEN®

KLANG GATES
RESERVOIR /
(1959 )

ll
--ﬂ-_l

+ ilot 1-3A Pipeline -«

-~
-~ {
-
’e-—_BALANCING
RESERVOIR

LANGAT
(1979 )

S
o 4
HULU LANGAT

AN SEMENYIH *~

RESERVOIR
ENGGANG ( 1985 )
BALANCING
RESERVOIR HULU

LANGAT.

~ ‘~\f;A;JA"G
-~

‘\\
*
‘0

[ 4
/J

T-&a
%

RESERVOIR
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Semantan Intake

1 L=115m x 86m
Pump: 12 Nos, 2,500kW
(300MLD)

PROPOSED
PIPELINE

Lot 1-1
Water Transfer tunnel
L=44.6 km

S 5

s,

1] WORKS

PROPOSED TREATMENT

4 STAGES AT 600 MLD
EACH

DISTRIBUTION WORKS
TO HULU LANGAT

NEGERI
SEMBILAN




JaoT
T

£ A
¥ F

nh H b []][]
[e]

HR

Ay X

INNN 25 O— LE KRRV
IL—L7BF IRILE—IRERMT-KERE
(Ministry of Energy, Green Technology and Water)
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81 : 200946 H1H ~2014%F5H308 (5%, 1,825H)

B . HERET-SMEC(ZEM) SMHB(XL—7) IV
- /7K (30%) *FEHL (30%) *UEMB (20%) UM (20%) JV
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. BKkRILL=44.6km (F 2R JLHEHIL=43.5km)

TBM (3T [X)L=34.4km, D=5.2m
NATM (4 X)L=9.1km, W=5.2m, H=5.2m

{EEREAdit(aT

T ZE (2T X)L=0.

X)L=2.5km, W=6.7m, H=5.2mBAH>

9km

7Ot XEHL=15.9km




TESESLURHEH

TEEE

-MYR : 929,613,186 (1MYR=27.8M)

HAM :12563,304,745M

WORHNITEEEE I84EE

: JICA: 75%, < L— 7 BT : 25%
:BAAR (HM=EEEH)
:20094E6 A 1H ~201445830H (1,8258) &4

20144E12A31H
(215D THEERARBHLNTLND)

28 IE 1,825H

EPRIX SR FIE=ERD 10%

FRMEICERITHTH

%91,5005 /8

MR HIL—LE3THIR

BT T 5=, &Y27 A O THEHRERS
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FOSzy OB ITHIRE

1. KK RIL (44.6km, HEF 1L REAT7O7RE)

2. mALMY (1,246m, HF T8EH,1000mLL L AHYSkm)

3. BeLULNTHASR TE (TBM 15 A #480m, E#E358m)

4. AT (NATMEXFE)

5. BB . BEE 4 (LepohMfiBL=404m, 5S0mZE B Z AEE B L)

6. KEBEK(RARYI10t/57 = mK24.6t/5)

7. UJII#Q(::?BZUI ,000m Ll E & T T200mIZ4r 1= F4
EaaiE (50°CLL LD XA kmEL L)

QAL RTYLS DFEIE (TBM2E X X REIBF. XHEXEIZ35A)

10.RJLRaAVART a2V MO IRER (7,000mZEBA - RERICRE)

L
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Name

Country
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Year

Type

Delaware Aqueduct

United States

1945

Water supply

Paijanne Water Tunnel

Finland

1982

Water supply

Dahuofang Water Tunnel

China

2009

Water supply

Orange—Fish River Tunnel

South Africa

1972

Water supply

Bolmen Water Tunnel

Sweden

1987

Water supply

Gotthard Base Tunnel

Switzland

2017

Railway

Seikan Tunnel

Japan

1988

Railway

Zelivka Water Tunnel

Czech Republic

1972

Water supply

Channel Tunnel

UK/France

1994

Railway

Seoul Subway: Line 5

South Korea

1995

Metro

Pahang Selangor Raw Water Transfer
Tunnel

Malaysia

20147

Water supply

Aitufvevo - Bulvar Dmitriva Donskogo

Russia

1983-2002

Metro

Metro Madrid L-12:

Spain

1999-2003

Metro

Tocho-mae — Shiodome-Hikarigaoka
(Toei Oedo Line)

Japan

1991-2000

Metro

Karahnjukar Hydroelectric Power plant

Iceland

2003-2007

Hydro electric




1,000mEL_E DK LY

Risk due to High Overburden Rock Burst(LL[%43)
(BX#YhLIZEITEIRY) Squeezing (f#Z5E L)
Heat (%)
Ingress Water (Z25£;EK)

Overburden
Hame Country

Gotthard Base Tunnel Swritzerland

Pahang Selangor Raw Water Transfer
Tunnel

Hida Tunnel




hBEEEDTYT-

=2 S d— I FOHE
BTEANRIL LRR~B=FK (FW4~2EFH])

BENTONG-RALUB EAST
C SIBUMASU SUTURE ZONE ) MALAYA
Lanchang

Semanggol Semantan __acid volcanics

Foredeep volcaniclastic
basin
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SRR TE RS R AT E SRS At PRI RRT s o R R
EMIDDLE-LATE TRIASSICE
oAt e Main Range
250 km {very approx.) S-type granites
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SIBUMASU Andesitic EAST MALAYA

Accretionary volcanic arc l-iype granitoids
Ratburl-Chuping Limestone
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(o I, N L )
Iibamaaiidonbsldesizis

= H s I% i P:F:ii
EMIDDLE-LATE PERMIAN &

ITITTEIT TITTIITLT

25 km
{vary approa.)

e

250 km (very approx.}
SIBUMASU Andesilic  EAST MALAYA

Accretionary valcanic

) ) prisim . a .
Glacio-marine Shallow-maring [-type granitoids
diamickites Palaeo-Tethys Ocean limestones wee
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SUMMARY OF TUNNEL EXCAVATION WORKS I

=3 Pahang-Selangor Raw Water Transfer Project Shimizu - Nishimatsu - UEMB - IJM
Lot 1-1 Water Transfer, Tunnel and Related Works JOINT VENTURE

Pahang State = s — Selangor State
Selangor

Pahang Hulu Lar
gat
Karak [Cwthet)
(Inlat) _ N

-y

P S N Max.Depth=1,246m
\?IWATERiTRAMEFER ILUNMEL, L=44Y6km

Access road
Rk Access road
L=5ETm

EEn
1-F

0 e rburden (B
Bukit Tinggi Fault

Lepoh Fault

— e Konghioi Faull

Inlet Basin

Inlet Conduit i—i—.

B58m
C J 1,909 11 11,670 ﬂi 11,218m
- - 2014 ZH 19 E T ﬂpl':nml Section Dp‘tlﬂnal Section I

Optional Section Origin
2 ( g 201m

zuz_m l E. | - |

3TBMand 4NATM = TBM-3: June 2011
—+—Planned Progress (Cumulative) (m) MAX: 1,902.3 m/month
MAX: 656.9m/month "_ﬁ:_:';';‘_e.—_e-__eﬁ_-:

—=Actual Progress (Cumulative) (m) May 2011 ﬂ‘:/r
_‘_,a.‘ _

____!;—-{F:“

i |
NATM-2 : Aug 2010 |
MAX: 283m/month =8

EXCAVATION (m)

A\

i

Jul-11 LLLLITTT] \
Aug-11 L

Jan-11 =
Feb-11
Mar-11

MONTHIYEAR
1 Adit-4 TBM-3 Opt.section Adit1 mAdit-3 mTBM-2 Opt.section Adit-2 mTBM-1Opt.section mNATM-1




NATMIZE [+ 5 /it T H

Applied to Adit and NATM (11.6 km) New Austrian Tunneling Method
from 1960’ Drilling and Blasting, Rock dowel, Shotcrete

Drilling and Rock Dowel

AVAV D inDyL 2y ] N

Equipment for NATM

Mucking

"Schaeff Loader
KL-41 (216me/h)

Dump Truck

“| e  Computerized operation for

Model: ATLAS COPCO L2C
ADVANTAGES:

accurate drilling.
e Less overbreak.
o Faster.

Model: KL-41

ADVANTAGES:

* Direct loading to dump truck.

e Suitable for any small section.

* Fully powered by electricity, no
harmful exhaust gas.

Volvo 20T
Shotcrete
7 <
2 Ve i | Al 3
'.,l : 1 \."' g

Shotcrete Machine
(15m3/h

| Shotcrete machine PR/I4(57P

=1+ Accelerator for low dust and less

Model: SIKA P407P
ADVANTAGES:

e Suitable for any small section.
e Using Alkali-Free

rebound.

67 |

L}




TBM(Tunnel Boring Machine)

By Robbins
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TBM 3% ET (2010/“11

$< TBM-3 ,E%‘
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1’F%I~/»‘f~)lx(Adnt1 to 4)

Xk LNo. 4t2liin0)§§*ll(July 2010) 1




2010/05/
-~

L2

Shotcrete Machlne (Slka PM407)

g

e
y /5

20t Dump Truck NATM-2 Achee Monthly ProgressZB3m
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1400

1200

1000 -§ Pahang
Karak
800 (Inlet)

600

Elevation (m.)

400
Pipe Line
(Lot 1-3B) 200

Chainage (m) o

Inlet Conduit

EREAEZATILG 01143,

L=25m, 174 C/C 500mm,180°

AR, PH-NATM-3-34 i
L=30m, EC=230u5 !

BIHHREIL, PH-NATM-3-33
L=25m, EC=210u5

= — 1R, PH-NATM3-35
HIIREETL, PH-NATM 332 | L=25m, Ec=200p8
L=18m ]

FiFRETL, PH-NATM-3-36

L=25m, EC=190p5

Selangor
Hulu Langat
(Qutlet)

 AGF(L=25m)/7+7H—1> %
(L=6m)IZ & 5K i o8



PAHANG-SELANGOR RAW WATER TRANSFER PROJECT
LOT 1-1, WATER TRANSFER TUNNEL AND RELATED WORKS

23
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TBM-1: Water pump station (30t/min
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Z2F6;E/K TBM-1: CH 8,143 (TD 1,322m)

Date : 5 June 2011
Photos on 5 Mar 2011: Ingress Water Appx. 10 ton/min (Ave. 4.1 tonlmln)

(Inclined tunnel)
Sump pit for capacity
(20ton/min) installed
at every 1000m

Work resume on 16
June 2011

(Capacity: "\,
20ton/min)




ZeZEK TBM-1: CH 9,939 (TD 3,118m)

Pate : 14 October 2011

Ingress Water Appx. 5.0 ton/min




Ze 2 EJK TBM-1: CH 15,657.8 (TD 8,836m)

Ingress Water Appx. 9.8 ton/min (Total 24.6ton/min),
collapse materials: 50m?3 - Date : 30 Jan 2013
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Rock Burst (LU [&13)
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L (42848 (TBM-2 TD6270m 75 {81 E%)
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TBMAAS AR T 115 (2013458 )

TBMAL U RTF YT ST

TBM-1 TBM-2 TBM-3

9,914.1m 9,363.1m 11,217.6m

TBMSE 3 i1 i (2£11,333.3m) (2£12,007m) (LIS T)

MINTIII'347 8,598,279 rev 8,598,279 rev 8,598,279 rev

EMUNTIVG 347 5,060,985 rev 4,722,845 rev 4,172,829 rev

IMIURTYUTHEEDHE




Summary of Oct 2012 NATM-1 Breakthrough Ceremony

WS
(T
gg
J4.3

Final Blasting Execution

2 F ‘,'

Breakthrough Point Ch. 2,536.8 Commentary Photo at Breakthrough Point
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Summary of Feb-2014 TBM1-2 Breakthrou

-
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gh Ceremony

After breakthrough
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Staff' s Nationality ow_All Worker's Nationality
0% 2% 0%
B Malaysia (398)
H Indonesia (178)
B Malavsi 70) m Bangladesh (107)
alaysia =Ne

pal (34)
® Japan (19)
HiIndonesia (24) B Thailand (11)
B Thailand (1) = UK (5)

u :ch(i g; Australia (@)
H India
British Laos )

cweten (1)
End of February 2013 Sweden 1)
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National Occupational Safety and Health Award 2011
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T REMTEDIEFTS

[ B DT ]

FTRNDEBZENELI-F. BARDHMREEZRS
ZHEMIZEEL. TDRBIRED LD HIFEZF T
RIFI B - RET 12 T 9 5F,

Z D BFETH TR FI BT - R 12T T HAIZIF.
B{%E DIEE - MNFE/LIB AR, FlIbT-RHh
DimiBtE., HAL, ZLHMZEICBARBEZHRFT IS
-ODIEZLGLH5HRFHINBE,




REMERELTRELGRE

1) To make all staff demonstrate their maximum ability
(FATED N HZKRICEEFESE D)

2) To bring his staff together to same target
(AATEDRIRIVZERICE RIZFANE D)

3) To carry through his conviction
(SN7ELY)

4) To make countermeasures in accordance with proper

judgment of situation
(GEIN7RK 5 |  B DE RS E R D)
5) To listen to all staff

To make environment which all can listen to all
(HATTOERZELS. HITAFEK[ZEIESD)




6) To train his staff and worker for their level-up.

To keep his staff and worker’ motivation.
(REVTEXBZBEL. LRNILTYTEED, EFARA—30%FED,)

7) To be trusted by the Engineer and the Employer.
(o7 -RETEBDEEZFD)

8) To carry out PR activities for Project and Shimizu.
(FRBE(BKER)DPRET D)

9) To minimize Non-conformance in Quality and Safety.
(RE-ZE2OFEEZEZ/DRICEEDHD)

10) To maximize Profit. I B AR— 8 AR
(FI2E% 38R 2) AR

JT
BN || RRSAVES




Strong Site Organization &L\ 15
(Project site under control EETETL\51H15)

T

1) To keep tidy and clean in project site
(RIZORE - BIF-FRNMTEELTLD)

2) To be worked cheerfully by staff and worker
(REV - {EEEMNRIEEFZTLELFZLTIVD)

3) To have greeting cheerfully each other
(ERGEREN RSN TLVS)

4) To spread PM'’s intention up to worker level
(FFROAHIEEEFETHEDOTINS)

5) To try to improve site environment and productivity
(RIMEICRBEDIRFWRE . NREICHMYBATIND)




6) To have strong will so as not to give up the target.
(BERERICHLTRLTHELHLEWENEENH D, )

7) To have strong will so as not to run away the difficulty

| so as not to give up.
(HELGRRITEEL THRLUTRITEL, HESHLBVRVLVEENH D)

8) Not to hide the problem
To give own opinion to others each other

To communicate each other
(BEZREILZLD,. BEVWVBESTDERZEWVEAS. ERHEMNTETIVDS)

9) To collect information of occurrence in project site

timely.
(RIGFTRELEBZEZRIZAL)—(TZLALFELEDHLNTLND)

10) To be trusted by the Engineer and the Employer
(TOO=T7-HIEDEBEILFLONTIND)
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