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Case Study on the Surface Settlement Induced by
Shielding Curved Twin Tunnels
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Abstract: The surface settlement induced by curved twin tunnels is different from that induced by
straight twin tunnels. In recent years, the curved alignment has usually been applied to metro tunnels.
Based on the in-situ data from the first phase project of MRT in Kuala Lumpur, the surface settlement
induced by the excavation of curved twin tunnels was analyzed. Four observation cross sections located
in the portions with different radius of curved alignment were chosen to study the surface settlement
profile of curved alignment. The results show that the surface settlement profile caused by a curved single
tunnel sometimes tends to be asymmetrical and the surface settlement on the internal of alignment subsides
is more than that on the external, which may caused by the uneven jacking thrust. The maximum
settlement occurs under the tunnel axis. When the distance between two tunnels is equal to the cover
depth, the surface settlement profile caused by curved twin tunnels with different radius is always a V-
shaped symmetric Gauss curve like that caused by straight twin tunnels. The maximum settlement
occurs on the middle line of twin tunnels. As the radius of curved alignment decreases, the maximum
surface settlement increases. Especially, when the radius decreases to be 300 m, the maximum
settlement increases significantly, which could be effectively alleviated by a reasonable earth pressure
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and a moderate increase of grouting volume rather than by slowing down the speed of jacks.

Keywords: curved twin tunnels; parameter of shield machine; surface settlement

BB TR, FHETRGE LA B, Bl
B 1 R, A R IR RS S, 5
FE ML ST R ik X I 5% T K SR F AL B4 T
WA, bR T S S T TR
TEOLF , BIRIT M 5 - Rk s B e, Al Be
B B R R BT . 2 T R
i FC AT SRR, LR R % 3 ke 2
TESR T MR BRI . R Fe SRt T
F A — B TR R G E S R
Fa % T Pl T TP S T MR A, B
FUUEAR T ML G BN, Hit, &8
IO P 28 S5 A k5 1 b VTR S A E

1969 4F, Peck i IEZS /AR AR, LA
AR REE S R A M VTR . KR TR
5] Peck /A2 TINS5 LA AT & SIS . X T3
PEBSPATRRENE T, T . JRAT R RS 1 T
R S50, 75 o) 38 TR 1 T00 B 4 2
BT — MDA UL Ik 38 b 3 170 W 1 5 5747 Bk 38 1
AKFEIEE | A X BN R 2 Xk g iE
IR AT 0.79 Rl AR AT L JSLRERS , A ) o F2 TR
RS W IR Y B0k B 18] B /N T 0.6 £i% % 12l
LR L JERERS, T ARBRIE R R B R, bR
MR IEA MG . SEme kSl i ANSYS BRI T
TR T i 2 2 72 B o 8 % G T 5 A 0 b R T

To Semantan
North Portal
s
L

R BT T AR 1) 3t 3 T Rl G T g i 2k ) I
ARIFR, HHERARMUN, MR RYTFE(E O
FUHT, 56T P47 XURR I 5 1 A9 b R TURE T 5T
Z 0B B B BRETE TS 00, AN 2 B
Bt T TB0 T BIBFSE . ASSCHETF R PH I MRT — 4]
TR ISR XA [R] i 2 2 A2 Ak 1) 3t DT
FREATHESE, 0 M HEH R TR RO R AE o A SR
FERCR At R te SRR TR

1 TR

WE 1 fs, HFES MRT 3 H— 0B TR,
PR B O o F T O X R R
THAEK 2716 m. FFILNEATRRE R 46 P
JEFRE T, JCE TSI TBMI1, FaZkiti T & A
TBM2., MZkbziEHDAIEE A 13 m, SFE+RREY
J13m, BEEE RN 5.8m, EHERE K 275 mm,
BN 1.4 m, R 5+2+1 050 280 2 4 1R e
T RSP . S BRI MIE AT WA S B4k
WAL AT, BRI A )
IFEZATIIR . JEPL AR 9.89 m, 5.39m
b B . T B H AR 6 670 mm, & #AME
6 630 mm, P4 6490 mm, J& ML 24 4 F ok
RER 8 ¥, LKL T30d k.

e =

e

\
7 :
w =
| :
" -‘_ - V - AL -
#% Pasar Seni . .

il 7/
Lo |

= =

1 STEE
Fig.1 Site plan plot

AR B FLBORECULIET 2) , i T Be gl 32
FAL T RAERY R R LR 2 o SRRy
IR 2, MR L, AEEAE, KRB

RS ARG A AR AR o B TE
PEE AR WA 9 s . THCA . a4
HIE, BOSHIEAR N 4G, AR AR K



%1

iKOME, S ZCTAT XU Tt T | A =R TR ML S B 91

B, AR RIRANTE 30 MPa LI . KLY 2
R RSN A, B, CiX 33, HIkf2%u
B 1, 21 9. N RERAREE; y RS E;
EJHiRsibesii; o L IRESER T ot
TR RN BE 8 A o AR SCHIF 5 Y T T CH1+448,

30 g R
SB CH1+448

70 SB CHI1+740

SB CH2+016

SB CH1+518

HiSIA
WL, fnidh L
W, A

v, kAP
L ERRIEATS

D 1., A 2L
AR
TR
T XA DU

SB CH2+068

SB CH1+960

CH1+518 Fil CH2+400, [% 38 3= %2 28 B b 5 A + A
BRRY £, S AR 4K Wi CHI+960, RXiE
BEMR T A A A, O C Rk, MRk
R THI AT 1~3 m, HiZBERECH 1.0x10 °~
5.0x10° m/s.

SB CH2+400

R K AL

B

2 WRHEE
Fig.2 Geological profile

R1 TEMEHFESH

Tab.1 Physic-mechanical parameters of soils

S N /(N - m) EMPa  cJ/kPa  ¢)(°)
A <30 18.5 <60 5 28
B 30~100 19.0 60~200 10 30
C >100 20.0 >200 10 32
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Fig. 3 Coordinates for the observation cross section sketch map
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Fig.4 Variation of the advancing speed of jacks at monitoring sections
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