$39% HTH s o+ T
2017 4 7TH
DOI: 10.11779/CJGE201707002

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 39 No.7

July 2017

B ER T RfRE S CHES T

HA%E ', R, wERS, BHER XMAF
(L B3R EIR bR S M S 0 TR0t 0, SL78 8 330013; 2

3. REFEALRIEE ABEA IR AR, HIR 22H 730000)

[ K2 e 5788 TR A i st =, bifg 201804

T8 O PR X R SE A B TS REAT T RS 8T, R R R E A T R R BT RV R MR B AR TR S
RABMATEIR, 5188 H NI S BRK, WILEF THELRE . B0 & LB o, k. i
T A R T BB IE FE IS 1) L IR R IS AR, HAERRIE F0 IE BT O P BT bR I A R
27 b 2 AR TS, HhRAR AR T SRR A [ BRIN - e B £ MRS I AR TN B R A AR [ AR T AR
o, B NSRS IR S . SRR TR T R X G MR E R “WIEAT R R B, JRAH T
IR P NG Sk i 5 I P

KR JEMRE, HiREE; AR EhEk Sk
FESHS: TU43

XHERFRIRAD: A

XEHRS: 1000 - 4548(2017)07 - 1173 - 09
TEERT: POR4E(1984 - ), 55, 4, P, FENGH NEYGE 55 L TR 5. E-mail: 1110604@tongji.edu.cn.

Mechanisms and characteristics for deterioration of shield tunnels under
surface surcharge

HUANG Da-wei', ZHOU Shun-hua’, LAI Guo-quan’, FENG Qing-song', LIU Lin-ya'

(1. Engineering Research Center of Railway Environmental Vibration and Noise, Ministry of Education, East China Jiaotong University,
Nanchang 330013, China; 2. Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongi University, Shanghai
201804, China; 3. China Railway Northwest Research Institute Co., Ltd., Lanzhou 730000, China)

Abstract: The metro shield tunnel in soft soil area is investigated and analyzed. It is shown that overlarge transverse

deformations of the shield tunnel are induced due to the surface surcharge, which is an allowable magnitude according to the
current computational theories, and it brings about problems of breakage and leakage of longitudinal segment joints. Through

the scaled model tests, numerical simulations and theoretical analyses, the research results show that the additional vertical

earth pressure on shield tunnel induced by the uniform surface surcharge is not the uniform pressure, and the vertical earth

pressure on the top of shield tunnel is larger than the uniform surface surcharge. The additional earth pressure around the shield

and stiffness of longitudinal segment joints are given.

tunnel caused by surcharge is more negative for preventing tunnel deformation as the tunnel passes through softer soil. The
longitudinal segment joints are the weakest points on the segment ring in the process of transverse deformation. Finally, the

it

design concept of rigid linings for shield tunnels in soft soil areas is proposed, and some suggestions for enhancing the strength
Key words: shield tunnel; surface surcharge; model test; segment joint; deterioration
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Fig.1 Diagram of shield tunnel
Z— H XA JE A R TE TR 7~16.6 m.
2010 = 5 A AR IIHERE 2 7 m @+, H
B S 258 300 m, 530 EAT2E 560~600 ¥R (1)
BEIE TN GETKTT, VRELERBL TR, 120 B 7R
B 08 45 ) PN (I PSR N AL VR - B IR T2, B TRk A
o BEE KT EATERKAIA 194 mm, BH
[ AR A KAl ik 147 mm, #EH T JEHIREE S5

Jit T8 AR TEUSCEE SR G TSSO Y R 15 P 30 e R 31
mm) .

FH s FEXRERE R RS LR E Y 4.1 m
MRA TECRIEE MR ECE T CRIFRSOR KT HAR
BIIEE] 128 mm), F+FEE H 4B K. RN
WA I G . AR RS I DA 7 T R, &5
BT A ks . EHhFRBERIERT, &
BRI R A T 29 15 mm (IR .

T = FE DX RS R R I TE G () — v, B IE 5
R NOZ R R L, EARRE R T R ek
HNOEB TR L, EARRIER E LR NG E R R
FHLE5@ RN B L, BIETRERA 8~12
m. TEHIRMETAER T, BEESs ik E T M E IR
BIALRTE, I3 BUS HIBEIE KA T IR

ZIVY: HEHBAK X () AL R e i T e s, H
LA NIZE, HihRHELL) 5~6m HELIEREN
LI Z) 86.4 m, TEELLEEH ML) 50 m), FEPE
B R A T IRORIEREAS T, HE - B Rk A4
A7 B 0B 2 Firos o BETE 1) 8K AR R 2 103.8 mm,
S KT I A0 BT 5 it T A6 A [ P T R
WERRFF: * BIK m R
B2

L2
I - —t 1 W % — —F
— s~

L1

B
|
|
|
\
|
®Ar

Bl

D

142 147 153 157 158 160 161 163 164 165 249 378 379 442 443
BRWRS  B: fRdidk L. 48k F. BT D: HURH
B2 BESHRELEREE
Fig. 2 Diagram for location of structural disease of tunnel
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Fig. 4 Segment rings for shield tunnel model
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Table 1 Similarity constants for model tests
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Fig. 6 Measured results for model tests
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Table 3 Parameters of longitudinal segment joints for finite

element model tunnel
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Fig. 7 Finite element simulation results
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Fig. 9 Distribution diagram of bending moments on segment ring
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Fig. 10 Bending moments on segment joint under surcharge
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Fig. 11 Axial forces on segment joint bolts under surcharge
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Fig. 12 Opensing of segment joints under surcharge
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