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Abstract: In view of the existing problems of confined water risk analysis of deep foundation pit, such as single
analysis method, insufficient risk prior assessment theory and lack of dynamic risk prediction during the
construction process, this paper proposed a confined water risk analysis method of deep foundation pit based on
Bayesian network (BN) to realize the pre-analysis of confined water risk accidents and the dynamic risk
evaluation of the whole construction process. From aspects of environment, design, construction and

management, the method established a risk evaluation index system of confined water of deep foundation pit,
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constructed static BN risk analysis model, and completed the risk probability prediction, accident factor
diagnosis, disaster factor identification and other risk assessment contents in advance. On this basis, the
dynamic risk analysis of confined water in the whole construction process based on monitoring data was realized
by setting risk transfer nodes and observation nodes and introducing Noisy-Max hypothesis. Finally, taking the
north deep foundation pit of Jingjiang Yangtze River tunnel project in Jiangyin as an example, the risk level of
confined water in the project was analyzed, the related risk factors were further defined, and the dynamic risk

change was accurately predicted. Results show that the proposed method has high applicability and can provide

practical guidance for the safety of deep foundation pit construction.

Keywords: Bayesian network; confined water; conditional probability; prior assessment; dynamic risk
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Fig.1 Diagram of DBN model
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Fig. 2 Confined water risk assessment index system
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Table 1 Classification of confined water risk
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Table 6 Conditional probability table for construction
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Table 3 Hydrologic condition expert score results

5y iy

% LEK1 BER2 LR3I BRI ELERS LBER6 LRT
1% 1 0 1 1 0

2% 1 1 0 0 1 1

3% 0 1 0 1 1 0 1

T el AR K SO A 2 S BORBE KUK 5 018 387K S0 A% 1 A
2 FERBE AR

LR, pu=0.314 . p,=0.443, K, = (1)H
ALTF AR KU X, i AR I B TR 4, Wt
PR X, it T RURS: X, L 3 XURS: X, 10 2% 1R A R T I
RE~FT, BRMALNALBEE I KEEE L
PRITT B30 B 1, (028 3 7 0 5 2 1 A a0 — 25 A %
Fe o3 A ik .

R4 MEREX HEERER

Table 4 Conditional probability table for environmental

risk X;
ko Ty Ko Ty X,;=Bad  X;=Good
Bad Bad Bad Bad 0.966 4 0.0336
Bad Bad Bad Good 0.9347 0.065 3
Bad Bad Good Bad 0.9382 0.0618
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Bad Good Bad Bad 0.876 4 0.1236
Bad Good Bad Good 0.759 6 0.2404
Bad Good Good Bad 0.772 2 0.2278
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Good Bad Bad Good 0.8527 0.147 3
Good Bad Good Bad 0.8604 0.1396
Good Bad Good Good 0.728 6 0.2714
Good Good Bad Bad 0.7208 0.279 2
Good Good Bad Good 0.457 1 0.5429
Good Good Good Bad 0.4857 0.514 3
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Table 7 Conditional probability table for management

risk X,
Kan K R X,=Bad X,=Good
Bad Bad Bad 0.8526 0.147 4
Bad Bad Good 0.7355 0.264 5
Bad Good Bad 0.6180 0.3820
Bad Good Good 0.314 3 0.6857
Good Bad Bad 0.7851 0.214 9
Good Bad Good 0.614 3 0.3857
Good Good Bad 0.4429 0.5571
Good Good Good 0.0500 0.9500

risk X,
Zy Ty Ty X,=Bad X,=Good
Bad Bad Bad 0.806 0 0.194 0
Bad Bad Good 0.698 2 0.3018
Bad Good Bad 0.7337 0.266 3
Bad Good Good 0.5857 0.414 3
Good Bad Bad 0.5316 0.468 4
Good Bad Good 0.2714 0.7286
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Table 5 Conditional probability table for design risk X,

Ko Ko KoN X,=Bad X,=Good
Bad Bad Bad 0.868 0 0.1320
Bad Bad Good 0.7851 0.214 9
Bad Good Bad 0.7631 0.2369
Bad Good Good 0.614 3 0.3857
Good Bad Bad 0.657 8 0.342 2
Good Bad Good 0.4429 0.557 1
Good Good Bad 0.3857 0.614 3
Good Good Good 0.050 0 0.950 0
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Fig.3 DBN dynamic risk analysis based on

monitoring data
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Fig. 5 Confined water risk analysis and prediction in deep foundation pit
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Table 9 Risk accident factor diagnosis
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Table 10 Correlation of risk factors
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Fig. 6 Confined water dynamic risk analysis during construction
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Table 11 Discretized results of monitoring data
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