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Analysis of Key Points of Modern Surveying and Mapping
Technology in the Application of Metro Tunnel Deformation
Monitoring
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Abstract

During long-term operation, subway tunnels are prone to deformation caused by geological conditions, surrounding construction
activities, and load variations, which directly impact structural safety and operational stability. Modern surveying technologies,
characterized by high precision, efficiency, and real-time capabilities, provide reliable technical support for tunnel deformation
monitoring. This paper systematically examines the integrated application of modern surveying technologies through a case study of
a subway foundation pit project in Changping District, Beijing. It explores key implementation aspects of deformation monitoring
in adjacent construction environments, covering the entire process from scheme design and benchmark establishment to data
collection, intelligent analysis, and early warning feedback. Additionally, the study proposes optimization strategies addressing
current challenges, including error control, technical adaptation, intelligent analysis upgrades, and enhanced safeguard mechanisms,
to improve the overall performance and reliability of monitoring systems. These insights provide valuable references for the safe
operation and maintenance of subway tunnels.
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