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Abstract

Subway shield tunneling, which traverses densely built urban areas and complex geological conditions, is prone to pipeline ruptures
and structural cracks due to settlement along the route. Settlement monitoring serves as the primary safety measure. This study
investigates optimization strategies for traditional monitoring technologies, addressing issues such as insufficient accuracy, data
delays, and incomplete coverage. By refining the monitoring index system, optimizing sensor deployment, developing real-time data
processing models, and enhancing early warning mechanisms, a precise and effective settlement monitoring framework is established.
Using a subway shield tunnel section as a case study, the optimized monitoring technology achieved a 30% improvement in accuracy
and reduced early warning response time to within 5 minutes, preventing three instances of excessive settlement. These findings
provide technical support for settlement control in subway tunnel construction, thereby enhancing the safety of urban underground
engineering projects.
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