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Risk assessment of tunnel collapse based on ideal point method-

improved catastrophe theory
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Abstract: The collapse of tunnel constructed by tunnel boring machine ( TBM ) is complex and fuzzy. In order
to accurately evaluate the collapse disaster, a collapse risk assessment model based on ideal point method and
improved catastrophe theory is proposed. Firstly, from the four aspects of engineering geology, hydrogeology,
survey design and construction, 11 evaluation indexes are selected and the risk evaluation system is established.
Then, the importance of each index is sorted by the ideal point method. The value of the control variables in the
mutation series is determined, and the membership degree and the final membership degree are obtained step by
step. Finally, the risk level of tunnel collapse is obtained according to the principle of membership degree. This
method is used to evaluate the KS tunnel crossing the fault fracture zone in Xinjiang, and compared with the
actual situation. The corresponding solutions are put forward and the effect is evaluated. The results show that

the evaluation results of the model are basically consistent with the actual collapse results, which can better
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reflect the actual situation of KS tunnel crossing the fracture zone. The application effect of the proposed

solution is good, which ensures that TBM can smoothly cross the fracture zone.
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Table 1 Several common types of catastrophe models and normalization formulas
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Fig.2 Tunnel collapse evaluation risk system
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Fig. 3 Flow chart of tunnel collapse risk assessment
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Table 6 Total catastrophe progression function value
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Table 7 Evaluation of tunnel collapse grade results
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Fig.6 Monitoring point layout
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Fig.7 Change curve of settlement at monitoring points of different risk treatment sections
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