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Research on Early Warning and Prevention Technologies for Tunnel Collapse in Railway
Construction under Complex Geological Conditions

Gao Rui

China Railway 18th Bureau Group Co., Ltd., China Tianjin 300222

Abstract: Railway tunnel construction faces a high risk of collapse under complex geological conditions. This issue not only
threatens the lives of construction personnel but also seriously affects project progress and quality. How to achieve scientific
and effective collapse risk early warning and prevention has become an important topic in current tunnel engineering research
and practice. Based on the characteristics of complex geological conditions, this paper deeply analyzes the causes, influencing
factors, and risk mechanisms of collapse during railway tunnel construction, explores the principles and implementation
approaches for establishing a risk early warning system, and proposes targeted prevention and control measures. The
research results show that collapse risk early warning requires reliance on multi-source monitoring information and data
fusion technology, while prevention and control measures should integrate geological investigation, support optimization,
informatized construction management, and intelligent early warning systems. Practical application demonstrates that this
technical approach can not only effectively reduce the likelihood of collapses but also improve the safety and economic
efficiency of railway tunnel construction, providing an important reference for the safe construction of tunnels under complex
geological conditions.
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