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Abstract; Subway tunmnel is characterzed by a large-scale
investment, many risk factors, large social impact, which
determines the need of risk management during the
construction. In view of the fuzziness of risks, it is difficult to
use an accurate probability or a probability interval to describe
risks. Therefore, shield excavation risks are proposed to be
analyzed by multiple probability intervals. Based on the five
probability intervals which divide risk probabilities into five
ranks in the subway and underground engineering, a risk
factor questionnaire is designed, and the probability
distributions of probability ranks about shield construction risk
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factors can be figured out through expert survey method.
According to the questionnaire, Bavesian Networks are
applied to establishing a multi-state system to analyze the
probability distributions. The multi-state system is used in the
risk assessment of a subway tunnel, the probability rank of
the project is figured out and at the corresponding probability
rank, such risk factors as poor seal in the portals, axis
deviation which causes segment failure and the damage,
destruction of sealing material are considered as the key
control objects.
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Fig.1 Analysis process of multi-state system
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Tab.2 Risk factors questionnaire during shield excavation
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Fig.2 Fault tree of multi-state system
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Fig.3 Bayesian Networks of multi-state system
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Tab.4 Risk event probability ranks during shield excavation

PR Dy Dy Dy Dy Dy Dy

Dy Dy G G By By By T

B|EEE D C D C D D

D D D D D D D D

3R 4 1551, L Bl TR T MERE% N
D, SRR, g A EER. A HEER
ik BN RIAH 4 ZRATTREHEEFECLETE
ME AR TSR A D, B AT BB E 4 5]
H:Xy—>D—>B—~>T; X;—>Dy—>By—>T; Xu—~Ds—
C—~>B,—~>T; Xy~ D —~G—~B,—~T, i 3 L
P, R BB AT B R R B R H R 4
Bh - HEHRER O B HRERT X B BHHHH
PGB X PR MELIRERE R
Xur. MHbERT B il T X T WHEREH IR D
B RESEE AER L 3 MR,

E25M T TT AN, P 2% b ol 9 3 X 1] Bk T R B
TRABEHYREMBEER . XE5RXAEBELET .
AR R K K A2 T T 4 b b AR i & 2% b R Ak A
. Bt LA R R S g P XU (R 28 I 3R M 42 , ISR Rl
Hb RR B A R AL B TARE, BB R A B AL
HheR w B KT EE REE B R

4 e

CHHE X BORRE LA T EA R THER
Tr ek AE G B R R R A R TR
H DAL B S OHE SR L 1 PR TR A SR AR R E U
SRS SO B U T B R XU R
WER AL BOREIR M T H XURS SR R SR 4R
RO FARYE HI AR HE E A E AR B R
HFH

DR FAERABEMB L EREE R TR
& X ] 48 240 A B9 4 A7 » AR DX (AR R AE 1R
o BERARHE , FRAL R R R B0 i
DX R B MR SR A3 A1 » BT SRR BB A & RO 2 55
& BNT #0928 R G0 R M A H H Bem A9 THE
HETREE 77 » R T AR IR AR R R AR F B S i
THE KB H R F A 25 A, T ARSE A A
P L S AOME AR S 00 I AT S R A R

PR FR. R SEESEO0T B0 TR &4E
G HTIE.

A I SC R 7B 4 M H R U B B 1 S 0 9 B
AR A D, B A BEB R X EE R
AYHLIR & BN & TR GBS IR F
9 D AT HENT H AL SE R A et RS R o
B < R OB RECR A » PRl B S K i
W R B S SRR A,

SEH:

[1] FU Qixun, WANG Zhenzhong, JIA Tianjiao, et al. Summarize
of Risk management Research in Subway tumnel engineering
[C]// 2010 International Conference on E-Product E-Service
and E-Entertainment,[S. L. ]: IEEE, 2010:1-4.

[2] HONG Eumsoo, LEE Inmo, SHIN Heesoon, et al. Quantitative
risk evaluation based on event tree analysis technique:
Application to the design of shield TBM[J]. Tumnelling and
Underground Space Technology, 2009. 269,

[3] JINNG, TANG L, FU C Q, et al. Risk anmalysis of tunnel
lining using fault tree theory and entropy measurement [C]//
Proceedings of the 2009 WRI World Congress on Computer
Science and Information Engineering. Washington DC. IEEE
Computer Society, 2009. 207-212.

C4] v, BB, 0. WEETRE RS T3 X 50

R FALT]. HEF A (A 5 TSR, 2006, 2(1):70.
BIAN Yihai, HUANG Hongwei, LI Jian. Risk analysis in the
construction stage of deep excavation engineering based on
dependability method [J]. Chinese Journal of Underground
Space and Engineering, 2006, 2(1>:70.

[5] ZHAO Dongan, ZHENG Junjie, ZHENG Yewei. Risk analysis
of shield tunnel segment failure based on fuzzy fault tree
method[C]// 2010 Sixth International Conference on Natural
Computation,[S. L. ] IEEE, 2010 4247-4251.

[6] Ardg, BB, SMW TSTHEMREBMEM N ERH
SHI]. AL TR, 2006, 28(5):664.

BIAN Yihai, HUANG Hongwei. Fuzzy fault tree amalysis of
failure probability of SMW retaining structures in deep
excavations[J]. Chinese Journal of Geotechnical Engineering,
2006,28(5) 1664,

(T#% 202 /)



