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Risk analysis of tunnel surrounding rock based on Bayesian network

HUANG Jin',ZHAO Miao*
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2. Beijing Urban Construction Zhongnan Civil Engineering Group Co. ,Ltd. ,Beijing 100000, China)

Abstract; Studying and analyzing the failure probability of surrounding rock in tunnel excavation is of great
significance to the safe excavation of the whole tunnel. Combined with the tunnel project of the East Dredge
Highway in Lianyungang main port area, the finite element analysis software PLAXIS 3D TUNNEL is used to
model the tunnel case. The data change curve of the tunnel lining axis stress on the random variables of the tunnel
can be obtained, and the stress variation function under multiple factors can be obtained, and then the basis of the
stress change function can also be obtained. The corresponding limit function is established to provide data support
for the establishment of tunnel risk analysis model. Bayesian network netica is used to establish the bayesian
network model for risk analysis of tunnel surrounding rock, and the failure probability of surrounding rock of tunnel
is analyzed. Results show that when the thickness of the surrounding rock lining is thicker, the failure probability
of the tunnel surrounding rock will be lower, and the failure probability of the tunnel surrounding rock decreases
with the increase of the cohesive force of the rock mass, and increases with the increase of the friction angle, and
the amplitude becomes more and more, which decreases with the increase of the modulus of elasticity. The failure
probability of the corresponding tunnel surrounding rock, with the variation of the random variables, can be
selected by different conditions to reduce the risk of tunnel excavation, which is of reference value for the tunnel

excavation engineering.
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Tab. 1 Axisstress of lining under the change of cohesive force
c¢/MPa 0. 40 0. 45 0. 50 0.55 0. 60 0.65 0.70 0.75 0. 80
Omax / MPa —5.20 —5.16 —5.12 —5.06 —4.98 —4.90 —4. 83 —4.76 —4.63
x2 EEATUTHABIMAAN
Tab. 2  Axis stress of lining under the change of friction angle
o/° 31 32 33 34 36 37 38 39 40
Omax / MPa —5.20 —5.18 —5.16 —5.13 —5. —5.09 —5.06 —5.03 —5.00 —4.93
F3 BWHESTUTHWBIHE S
Tab.3 Axis stress of lining under the change of elastic modulus
E/MPa 3 000 3 500 4 000 4 500 5 000 5 500 6 000 6 500 7 000 7 500 8 000
Gwax/MPa  —5.20 —4.77 —4.53 —4.17 —3.90 —3.70 —3.50 —3.37 —3.23 —3.09 —2.79
x4 HHREETLTEF B E S
Tab. 4 Axis stress of lining under the change of lining thickness
D/m 0. 30 0. 35 0. 40 0. 45 0. 50 0.55 0. 60
Gmax / MPa —5.20 —4. 46 —3.90 —3.45 —3.12 —2.84 —2.60
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rock with different lining thickness
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Tab. 6 Failure probability of tunnel surrounding rock with different cohesive forces

c¢/MPa 0.4 0.5 0.6 0.7 0.8
REER /% 4.18 3.79 3. 34 2. 83 2.28
x7 ARAEZANSINEERZSRNEE
Tab. 7 Failure probability of tunnel surrounding rock with different friction angle
¢/’ 31 32 33 34 35 36 37 38 39 40
MR /% 0.72 0.91 1.19 1. 59 2.17 3.03 4. 29 6.17 8. 96 13. 04
xS AEEEKENGINEERSXUME
Tab. 8 Failure probability of tunnel surrounding rock with different elastic modulus
E/MPa 3 000 4 000 5 000 6 000 7 000 8 000
REAER £/ % 6.73 3.21 1.62 0. 88 0.53 0.35
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