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Abstract

This paper focuses on deformation monitoring of rail transit tunnel structures. It provides a comprehensive comparison of various
monitoring methods and explores their application strategies. After emphasizing the significance of tunnel structure deformation
monitoring, the study details commonly used techniques including total station monitoring, GPS monitoring, automated monitoring
systems, and radar monitoring. Comparative analyses are conducted across key dimensions such as operational principles,
measurement accuracy, applicable scenarios, and cost-effectiveness. Based on these findings, targeted implementation strategies are
proposed tailored to real-world engineering contexts. These strategies aim to enhance monitoring efficiency and precision, thereby
ensuring safe and reliable operations for rail transit tunnels.
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