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. General Overview of MRT CCL projects in Singapore
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Engineering Challenges and Main Construction Method
TREFAR AN Z ) T 7%

Design Code and Software used for MRT projects
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SGP MRT Protection Code and Instrumentation Work.
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. Project Picture
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MRT Circle Line in Singapore

The CCL (Circle line) will be 33.3 km long with 29 stations.
B BRI R 2 FE33. 3N B, BE29 U S
Costing $6.7 billion.
TEWELH T (A3BZART)
A fully underground orbital line will interchange with North-
South Line, East-West Line and North East Line.
M TIZIT, SMibs, Rl LRIEEHZER
The project will be in five stages and to complete in 2010.
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Benefits I Ab

Using the CCL, will be able to bypass the busy major interchanges.
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Challenges ki

& Traffic diversions. i T 5[] i) 22 18 o0&
@ Soft soil at the Millenia & Nicoll Highway stations.

Millenia and Nicoll Highwaysh s B 3% - 3 5 2% 14
€ Boring tunnels under the Kallang Basin.

b i it T %F i Kallang 7]
€ Interface of tunnels with proposed KPE, DTSS tunnels @ Upper
Paya Lebar/ Airport Road.

5 KPE, DTSS B&iE7E Upper Paya Lebar/ Airport Road HJ3ZIC
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Circle Line 13/%¢ 1 H

$1.39b; 5.4km; 6 Stations; Starting @ March 2002
FER13.9LH T &K54AH, ANk, 2002423 F T
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Circle Line 2 /2§ 234
$1.55b; 5.6km; 5 Stations; Starting @ August 2002
FER 155428 M &K5.64H, BASNHIZkY,; 2002428 H 71 L

v H,}(:/ # ' 'T' e z
- AV aRE ! {

B 7
EAS

BLUEPRINT
BRAINTRUST




l & b T A Buleprint Braintrust

Circle Line 3 3/ Z¢ 3HH

$1.2b; 5.7km; 5 Stations; Starting @ Oct. 2003
FEFR 1210 M K5 TAH, BAESNHEYS; 20035108 L
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Circle Line 4 &5 -1 #%4¢4 &5 HH- 1

$2.5b; 17km; 13 Stations; Starting @ Oct. 2004
HHR2SZLH T, &KITAER, BZ13 0 Hkuh; 2004108 AL
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Circle Line 4 &5 - 2 1284 &5 Hi- 2
$2.5b; 17km; 13 Stations; Starting @ Oct. 2004
%%%@%m SRITAR, BE13 kD, mmEmEFI
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Construction Method

Tt L5 ¥
€ Top-down Construction - Dhoby Ghaut, Museum,

Convention Centre, Millenia, Nicoll Highway, Lorong Chuan
and Holland stations.

iWi{E ¥ - Dhoby Ghaut, Museum, Convention Centre,
Millenia, Nicoll Highway, Lorong Chuan #1 Holland %k

A
@ Construction of Secant Pile Wall. Secant Pile} Ty
@ Construction of Contiguous Bored Pile Wall.

B FLIEVEME IR SEBE TVE
F # Construction of Diaphram Wall — Hi FiE4ERE T 9%
2
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% ()| ® Construction of Sheet Pile Wall BB T2
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Top — Down & Diaphram Wall
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Contiguous Bored Pile Wall
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Secant Pile Wall

RiS

Secant Pile £%"
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Strutting>Z ##
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- Design Code & Software

A5 ot e

Based on British Code.

=TI HE

€ BS5950 &CP65 — Structural Use of Steelwork in Building
ey Ay

@ BS8004 — Foundation Hi3EH#i7a

@ BS 8002 — Earth Retaining Structure 5 L5875

& BS 8110 PT — The Structure Use of Concrete JE %t
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Common Used Geotechnical Software

e 30 N7 FH B 1k 5T A
@ Plaxis, Excave97, Wallap, RIDO and Slope/W
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Geotechnical Software - Plaxis
AT TR - Plaxis

€ 2D &3D FEM software for Soil and Rock.

2D &3D FEM &+ T4
€ Developed in 1987 by Technical University of Delft.

Delftfl K 2219874EHF &
€ Used by 30 over European Country for more than 20 years.
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MRT Protection Code — 1of 3
bR PRI FLTE
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MRT Protection Code — 20f 3
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RT Protection Code — 3 of 3
R ORI R TE

Allowable Engineering Parameter:

THEZSH

@ Structure/track Movement in any Plane -15mm

TEFHE EEHMMBIEME -15mm

& Differential movement /Twist — 3mm in 6m (1:2000)
Z 3408  H#H - 3mm in 6m (1:2000)

@ Peak Particle Velocities (Vibration) — 15mm/sec
PR3l — 15mm/sec

€ Change in Pore Water Pressure — 10KN/m2

FLER/K 772848 — 10KN/m?2
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Hh AR PR 2R T FE B SRS I 0]

e Environmental Monitoring — Corrosion & VWSG
B - kit RN AT

o Strutting Monitoring System- VWSG and Load Cell
XERMNARSG- ZANZET A&

e Structure Monitoring — EL Sensor, VW Cracking, Vibration
ZEF M — TR R, X SRR, PRBN % RS

e Ground Monitoring — In Place Inclinometer, Piezometer Rod
Extensometer
N L EAMR I -IPL, SLBKEIT, 2 RIREAET

e MRT Structure Monitoring — ATM Survey, Vibration, EL track
Monitoring

P4
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Monitoring Results 1l 45 5

The monitoring results consist of ground, structural and
environmental monitoring results. All results presented in the real
time display and report includes:

WIEEREFER T, S5 AP I

SEET 2 7S DA R AR B i B B B LA

1. Horlzontal vertical and lateral deformations

K3, FEEANR R KR

2. Pore pressure changes / Water level change

FLBRAK /122 | IKALZR AN
3. Rotational tilting of structures
S A R B A
T 24| 4. Vibration and Noise level
R@) R
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Acquisition Logging
System
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Ground Monitoring System Hh [ [ il & ;
Inclinometer Vibrating Wire Piezometer Borehole Rod Extensometer VW Settlement Cell

AT AR FLBRAKE A % bt 5L UL fEAG A

Acquisition Logging System
FRERERG

R

Alarm Alert System
phone or pagers

AR B

HTERG Real Time Visualization
SERT AT R Gt

. Alarm messages sent by emails

Alarm messages on mobile



" BN

Structure Monitoring System Z5 4k 1

2l 21 2

T—

EL Beam Sensor . . . . . . . .
EL Tilt Sensor Vibrating Wire Crack Meter  Vibrating Wire Strain Gauge
SRS N ’ : :

EL AR 2 EELL BPIET

Acquisition Logging System
FHRRERG

& Alarm messages sent by emails

W

Alarm messages on mobile
phone or pagers

s 2 g Real Time Visualization ‘ SERPmEE
SEi ARk R Gt

Alarm Alert System
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orrosion Monitoring System J&
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Corrosion Sensor Corrosion Sensor Corrosion Sensor Corrosion Sensor
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Acquisition Logging System
HRERERG

Alarm messages sent by emails

W

Alarm Alert System Alarm messages on mobile
phone or pagers

HEZRA Real Time Visualization .
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ibration Monitoring System #z3/; !

Vibratiop Monitor Vibration Monitor Vibration Monitor Vibration Monitor
B I X RENWEAI X B WA HRENMEAI X

Alarm messages sent by emails

R

Alarm messages on mobile

Alarm Alert System
phone or pagers

HERA Real Time Visualization
SERF AT AL R G HEEPmEE
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Automated Survey Monitoring System B 3h-& s W & St

Target (Prisms) Target (Prisms)

Radio / Cable Network
ToLR e [ A L -

Radio / Cable Network
To 2k B/ HEL 5

Acquisition Data System

Alarm messages sent by emails

W

Alarm messages on mobile
Alarm Alert System phone or pagers
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Real Time Data Visualization
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Project Picture
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CCL Line -1
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CCL Line -2
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CCL Line -3
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CCL Line -4
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CCLLine-6
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CCL Line-10
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CCL Line — C855A
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Side View- Real Time EL Beam System
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Auto Logger System
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VWSG for Strut _oad Monitorin

» Soil & Foundation Analyzer (¥W Gauge: C852) - [Hostory Replay Analyzer]
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» Soil & Foundation Analyzer {(¥W Gauge: C852) - [Sensor Layout]
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