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Grey Fuzzy Comprehensive Evaluation of Leakage Risk of Subway Shield
Tunnels Based on Analytic Network Process
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Abstract; Leakage of water is a common issue in subway shield tunneling which not only damages the subway infra-
structure but also leads to tunnel deformation, resulting in disruptions to train services. Moreover, water leakage can
exacerbate the development of other tunnel — related issues, creating a chain reaction of impacts. Therefore, to thor-
oughly investigate the causes of water leakage in subway shield tunnels and establish scientifically effective preventive
measures, based on on — site investigations, this work combines the Analytic Network Process ( ANP) with the Grey
Fuzzy Comprehensive Evaluation Method to analyze the reasons for water leakage by constructing a risk indicator system
for shield tunnel water leakage and establishing a Grey Fuzzy comprehensive evaluation model based on ANP. Zheng-
zhou subway section project was taken as an example to comprehensively assess water leakage in shield tunnels. The
results indicate that the main influencing factors of water leakage in shield tunnels include seal pad aging, adverse
groundwater conditions, and tunnel cover water depth. The evaluation model established is capable of accurately asses-
sing the water leakage risk in urban subway shield tunnel projects, providing a new approach and method for the com-
prehensive assessment of water leakage risks in urban underground transportation.

Keywords : analytic network process; grey fuzzy comprehensive evaluation method ; shield tunnel ; leakage wa-
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