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Abstract

In the construction process of subway tunnels, facing severe challenges posed by complex geological conditions, especially in
soft soil layers in the East China region, their characteristics are characterized by loose structure, weak bearing capacity, and high
compressibility, which directly leads to many problems such as deformation, subsidence, and infiltration of the tunnel. Therefore,
adopting a series of core technologies has become inevitable, including advanced geological prediction, shield tunneling technology,
and geological reinforcement technology, aimed at overcoming such geological difficulties. At the same time, strict risk control and
scientific management in the construction process are indispensable. More careful and targeted strategies need to be implemented in
civil engineering, track layout, and tunnel structure durability to ensure smooth construction and long-term stability and safety of the
project. This study explores the core technical means and risk control strategies for subway tunnel construction in complex geological
environments through multidimensional analysis, aiming to propose efficient response plans to geological challenges and contribute
theoretical support and practical guidance to subway tunnel construction practice.
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