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Study on construction influence of shield tunnels traversing adjacently
under underground large-scale structure

LI Wei, HE Chuan
(Dept. of Tunnel and Underground Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A 3D FEM model of the shield driving was established. Under the construction conditions of different shield driving
forces and without in-phase grouting, mutual influences of construction of shield tunnels traversing adjacently under existing
underground large-scale structures were studied with the numerical simulation and 3D model tests. It was shown that the shield
driving exerted a limited effect on the underground structures, the “excursion” of existing tunnel did not occur. The effects of
uplift resistant piles on the underground structure were obvious. Tension stress and compression stress of the bottom board in
the underground structure occurred alternately, thus the maximum absolute value of stress decreased. Linings of newly-built
tunnel and exiting tunnel were safe during the construction and operation, and the special design for linings was not needed. To
ensure the safety of construction, it was necessary to use the measurements to adjust the pose of the shield to slow down the
driving speed and to control the driving force within 10000 kN, when the shield machine was walking at a distance less than 10
m from the edge of upper underground structures.
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—L—

0 35l
bt I_?r?—‘rlbﬁz 7 T 225 1) ) AN B T 55 R
TR N A B R T VS “aPE T
(ERATESEY SRR "?‘Hﬁliﬂﬁ,ﬂ?ﬂ, J_ FIEASMFIAL,
P — G BB A TP HE AN A 9 55, it 1 2k
(10 3 22 ) U At o )t T ﬁﬁkﬁﬁ@ﬁm . [H]
SR e UL SIS N I ) B i
AR, BRI AR, R @Rk T
i, WIBFE|T UL W - EE Bk R
SUMEEN DA TR R 23l N = Xy (VIR 8
B I /M EEAC 2.0 m, JMIHbER 2 ST A
beld 3 ZPATREIE I Y 2.7 m, WYIBEL—IH T

T2 55300 A% N o X (1) 5 8 5 30 AR A T — e JBE X 1) i
SRR B A, 0.31 m 25, IREXHZE TR
HEAT THFSY, FEHEH T S b B

MR 1 SEAE R %?ut;ﬁﬂ"ﬁﬁbﬁmll, 5%
LT 2 B % 6 JEC B IR e /M BEAN R 1,004 m, AT E
FHOB LK P 40508 I FESME/NES, 8T “8
i 7)1 P R T 9520 NP | N R O
il T fR 2 A O Ay T I R 2 T B 11
SN B AR PR EE, AT T AL 40 = i S B
Sy TR BRI FE, 00 T P9 s 10 1) () A L5

¥isHE: 2005-07-26



1278 o

L TR ¥ M

2006 4

WG FR . [y, S Hh T AE IR R 5 2 il bgiE
il TR ) SE g, ORAE T A 2 A kAT

1 TIEHR

R 1S 2R SRR TR i e kR, K
16.92 km, JLBE4E513 88, DX [A) B = AR A YE TRy
JEE b B ES LA AR s, R AR
N, BARRIONE LIRIRZ . A AR S b
ZE TR o MR U E R 7K 32 B2 0 FLIR B /K 355 A K
PRGEER, AHBTT F1.0~2.0 m, 5 KyEiE RETIAS
X107 cm/s.

VEIRFAS - Z000 X [a) B A A7 26 P 13.0 m,
K RE R T, & vt AR 5.5 my ) 35 cm i
PETE 1.2 mo REERGF 4> 6 Hee 1 BTl (22.5° )
3 HebrifERR (67.5° ) A2 BRAiEzE (67.5° ) o KH
HiaEPide, B RBem S 58 3/5 98, IF
e b, FO A BIDERAL %l i g
2K 2.66 km, HAPRGHEE 2.23 km, SKH W25
oo BEERHRE it nditk bt g5k, 1
PRUEREIKT IR DS 24.0 m, Xjn) 4 538, a8 @ ) 4.5 m;
DX ] Ji g 5% 308 5 2 sl 2 B8 e JE A 17 1 B2 4 ) Ay
1.004 m F1 1711 m, PEBEIE ] (197 (0] 6 R W 1 P

85 X R S
T —t
- - [—"_
o F - =
Eﬂo ]% 5 |
.(O..giw i ) O ipof
U[ Wikt

i FtHBRIE g em
B 1 BiE=E xR

Fig. 1 Space relation between two tunnels
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Table 1 Mechanical parameters of surrounding rock and tunnel lining
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