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: -1 2 3 2 . 2
XU Qian-wei', TANG Zhuo-hua“®, ZHU He-hua’, WANG Gguo-fu’, LU Lin-hai
(1. Key Laboratory of Road and Traffic Engineering of Ministry of Education, Tongji University, Shanghai 201804, China; 2. Jinan Rail

Transit Group Co., Ltd., Jinan 250101, China; 3. Key Laboratory of Geotechnical and Underground Engineering of Ministry of Education,

Tongji University, Shanghai 200092, China)

Abstract: According to the limit support pressure at excavation face of shield tunnels, the principles for calculating the covered

earth pressure of tunnels in different strata are proposed by comparing the theoretical calculation with the field measurement,

and the limit state equation for excavation face stability is deduced by using the slice method to analyze the excavation face

stability of shield tunnels. Hereby, the limit support pressure at excavation face of shield tunnel can be solved. Finally, based on

the specific engineering practice, the aforementioned theories and methods are used in searching the critical sliding surface and

calculating the limit support pressure. The research results are important in guiding the design and construction of shield

tunnels.
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Fig. 1 Terzaghi's model for loose earth pressure in homogeneous
Stratum
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Fig. 2 Terzaghi's model for loose earth pressure in layered stratum
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Table 1 Physical and mechanical properties of soil strata at

position of ring No. 192
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Fig. 3 Geological formation section near ring No.192
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Fig. 4 Overburden pressures acting on ring No. 192
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Table 2 Physical and mechanical properties of soil strata at

position of ring No. 1160
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Fig. 5 Geological formation section near ring No. 1160
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Fig. 6 Overburden pressure acting on ring No.1160
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Table 3 Calculation principles for overburden pressures of

different soil strata
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Fig. 7 Geometry of circular slice
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Table 4 Physical and mechanical properties of soil strata
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Fig. 10 Critical sliding surface under instable excavation face

3 HR5EI

ASCEN B ST 5B SNARSS ST, X
JE K B TE 12 IR AN P2 T AR PR S s 0k ST
J& TR, FELRUTR.

(D EREEERZHME, SELBERAE 1~2
R SME R i, EUCR AR S hash + ik 7y 2
WitH LB,

Q) EFMLEZAE, SEEERNT 15
ki AMERy, BOZeR A a8 SR A R
J1: MBELJEELE 1.5~3.5 FREIMER, RMiZRH
RV ERAF L R R R

(30 R 2012 ARSI\ JE RITF2 T RS 5E HIRR R
STl EESE T TS T AR E B FRIR A T
R, fRth 7T FZ I e S s i R 7%, SRR
HJE A T2 AR SE AR R S

SE -

[1] BROMS B B, BENNERMARK H. Stability of clay at vertical
openings[J]. Journal of the Soil Mechanics and Foundation
Division, 1967, 93(1): 71 - 94.

[2] DAVIS E H, GUNN M J, MALT R J, et al. The stability of
shallow tunnels and underground openings in cohesive
material[J]. Géotechnique, 1980, 30(4): 397 - 416.

[3] LECA B, DORMIEUX L. Upper all lower bound solutions for
the face stability of shallow circular tunnels in frictional
material[J]. Géotechnique, 1990, 40(4): 581 - 606.

[4] SOUBRAL A H. Kinematical approach to the face stability
analysis of shallow circular tunnels[C]// Proceedings of the
Eight International Symposium on Plasticity. British
Columbia, 2002.

[5] SUBRIN D, WONG H. Tunnel face stability in frictional
material: a new 3D failure mechanism[J]. Comptes Rendus

Mecanique 330, 2002: 513 - 519. (in French)



1240 Pl

B ¥ Ok 2017 4¢

[6] SOUBRAL A H, DIAS D, EMERIAULT F, et al
Three-dimensional face stability analysis of circular tunnels
by a kinematical approach[C]// Geocongress. New Orleans,
2008, 179: 894.

[7] HORN N. Horizontaler erddruck auf senkrechte abschlussfldchen
von tunnelréhren[C]/ Landeskonferenz der Ungarischen
Tiefbauindustrie, 1961: 7 - 16. (HORN N. Horizontal ground
pressure on vertical sealing surfaces of tunnel tubes[C]//
Hungarian National Civil Engineering Conference, 1961: 7 -
16.)

[8] KRAUSE T. Schildvortrieb mit fliissigkeits - und erdgestiitzter
Ortsbrust[D].
Braunschweig, 1987. (KRAUSE T. Shield driving with liquid

face[D].

Braunschweig:  Technische  Universitét

and ground-based working Braunschweig:
Braunschweig University of Technology, 1987.)

[9] JANESEEZ S, STEINER W. Face support for a large
mix-shield in conditions[C]//
Tunnelling 94, London, 1994: 531 - 550.

[10] FUJITA K, KUSAKABE. Underground construction in soft
ground[M]. Rotterdam: Balkema A A, 1995: 337 - 343.

[11] BROERE W. Tunnel face stability and new CPT applications
[D]. Delft: Delft University Press, 2001.

[12] #8 N, TE TS5 SR BB HT AL D). HiM:
Wi K%, 2005. (WEI Gang. Theoretical study on beha viors

heterogeneous  ground

of soil and structure during pipe jacking construction[D].
Hangzhou: Zhejiang University, 2005. (in Chinese))
[13] ONQ K Y, YAMATA M O. A study of arching effects of sand

around a tunnel[C]// Proceeding of JSCE.1983: 137 - 146.

(14] #& AR, JAISE, FIe. 2+ g o Bk [Cl/
[ R TR s £ % Js £ TSRS
SCEE. 1999: 77 - 80. (XU Dong, ZHOU Shun-hua, WANG
Bing-long. Centrifugal model test of clay arch effect[C]// The
8th Conference on Soil Mechanics and Geotechnical
Engineering, China Society of Civil Engineering, 1999: 77 -
80. (in Chinese))

[15] HALARY: 2. BEIEAR TS 5 R XU M. R
5, %, dba: R EES T H A, 2006, (Japan Civil
Society Tunnel. Standard (shield) and its explanation[M].
ZHU Wei, trans. Beijing: China Architecture & Building
Press, 2006. (in Chinese))

[16] TERZAGHI K. Theoretical soil mechanics[M]. New York:
John Wiley & Sons, Inc, 1943.

(17] 2l HiRAaE M i 55— 8 B RUEER )
(WY 70), JFRE R EFE W B (M), BR&E, 2. dbat:
JKFI R AL, 1957. (FELLENIUS W. Earth static calculations
with friction and cohesion (adhesion), and assuming circular
cylindrical sliding surfaces[M]. CHEN Yu-jion, trans. Beijing:
China Water Resources Press, 1957. (in Chinese))

(18] BRI, [ vk, FigiE. L EE M) Jbat: HHEX
2R A db R A I8 K A AR A, 2009, (ZHAO
Cheng-gang, BAI Bing, WANG Yun-xia. Principle of soil
mechanics[M]. Beijing: Tsinghua University Press, Beijing

Jiaotong University Press, 2009. (in Chinese))

E= Rt ELIB M EIFRIR AR E RS TS

RWER: IR RS H AR H HE £ TR
f) 2 AT TS, BRI = A A G R DL R
DX R HRABE 14 L A 1t TR D it e Ak LA 42 ) ) FHAE A H R B
FERRGE TR RISE G, [F) I 2 B AR SSWE TR 45
SRR T AT S KT o AR B AN 13— 2PN s & [ 7 1%
SUB AR RS EAF, fe AR BN H HoAR B B BT
FLFER A 2R T J0 I 7 b b 38 50 v 1) 2 AR A7 % ]
(25 ZLPAR

FRBL: WL TR

AefiE]
ZALHRIE
% & EJF Cai Yuangiang, Zhejiang University of
Technology, China; [ Pri¥ZZ: 14> 3/ Buddhima Indraratna,
University of Wollongong, Australia; ASHiZH 217 712> % Gong

£17: 2017 4 10 H 27—10 A 29 H; HuS: i

Xiaonan, Zhejiang University, China.

BRI Z2RE L . RAERE X, §RTH
R EBRFEI ). 2WPRAIE B2 W: www.icgi2017.0rg.

SWAHZES D



