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Development of risk evaluation method and system for
TBM construction under complex geological conditions

CHEN Yijie, ZHAN Jinwu, SU Chengxiao, WANG Jiacheng, WU Yujiao, YANG Chiyu
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: To achieve rapid and quantitative risk evaluation for TBM construction under complex geological
conditions ,the WBS-RBS method and factor analysis method are used to construct a TBM construction risk
evaluation index system including 7 criterion layers and 20 index layers. The analytic hierarchy process and
fuzzy comprehensive evaluation are combined to determine indicator weights and membership functions , forming
the risk evaluation model. Based on this model , an integrated TBM construction safety risk evaluation system is
developed by using expert system method and Java language. Case validation based on the Gaoligongshan
Tunnel project in Yunnan demonstrated that the system’ s output aligns with the actual engineering situation,
confirming its value as a scientific and effective tool for risk evaluation in complex geological settings.
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Fig.1 TBM construction risk evaluation index system
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Tab.3 Membership functions for indicators in unfavorable geology ( Q3) criterion layers
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Fig.8 Evaluation results of L1 section of Gaoligongshan

Tunnel Project in Yunnan Province
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Tab.7 Sectional evaluation results of safety risks for TBM

construction in Gaoligongshan Tunnel Project in Yunnan

W& 18 53 Bt SBRE/m RIS
L1 2 160 0.791 2 (XU )
1.2 4 190 0.785 2 (fERMXUES)
L3 2 840 0.712 2(fER XU )
L4 760 0.702 1(fIRHRUR )
L5 650 0.660 5( H 3 AU )
L6 330 0.750 6 (XU )
L7 210 0.702 1 (fHRJRUR )
L8 1190 0.795 9 (LUK )
L9 90 0.487 8( 1= KUK
L10 500 0.497 4( =X
L11 140 0.483 3( = KUK
L12 50 0.504 5( PR XU )
L13 50 0.507 4(H R RUE: )
L14 50 0.481 8( FFEE KUK )
L15 50 0.507 8( HEE KUK )
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Fig.9 Comprehensive evaluation results of Gaoligongshan

Tunnel Project in Yunnan Province
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