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Research on Structural Safety of Adjacent Metro Section
Power Relocation Project

Hao Junliang
China Railway Group Limited, Beijing 100039

Abstract : This study systematically investigates the impact of construction activities on existing subway
structures and risk control measures in urban underground space development, focusing on safety
issues during power relocation projects adjacent to subway sections. Through field surveys, numerical
simulations, and monitoring validation methods, the research establishes a 3D stratum-structure
coupling model using MIDAS GTS NX software, simulating the entire process of shaft excavation,
pipe jacking, and pipe pulling operations. Comparative analysis between computational results and
monitoring data confirms model accuracy within + 10% error margin. Findings indicate that pipe
jacking constitutes the primary risk phase, with maximum vertical displacement of 0.63mm and lateral
deviation of 0.39mm in subway tunnels—both significantly below the 1.5mm safety threshold—
demonstrating structural stability. Sensitivity analysis identifies three critical influencing factors:
stratum elastic modulus, groundwater level, and excavation thrust. Based on these findings, the study
proposes a closed-loop risk control system (predict—monitor—verify—correct) and deformation
control standards tailored for subway protection zone construction.
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