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Research on the Key Risk Factors of Shield Machine
Crossing the Subway Tunnel

Wenxuan Hong
Shanghai Sankai Engineering Consulting Co., Ltd., Shanghai, 200000, China

Abstract

With the rapid development of urban rail transit construction, shield tunneling operations through existing metro tunnels have become
increasingly common, presenting complex and interconnected risk factors. Taking the Shanghai Metro Line 13 East Extension
Project’s underpassing of Line 2 as a case study, this paper employs the DEMATEL-ISM integrated model to systematically analyze
key risk factors and their interrelationships in shield tunneling operations. Based on engineering practices and expert surveys, risk
factors were categorized into four types: geological environment, construction technology, equipment management, and monitoring
and early warning. The DEMATEL method was applied to examine causal relationships and impact levels among these factors,
revealing that soil pressure control deviations, improper advance speed, and shield mechanical failures constitute causal factors, while
existing structure impacts and monitoring data deviations represent outcome factors.
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