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Research on deformation control and support structure
optimization of tunnel surrounding rock in high-speed railway

Fan Chen
China Railway 12th Bureau Group Fourth Engineering Co., Ltd., Xi’an, Shaanxi, 710024, China

Abstract

With the rapid development of China’s high-speed rail network, high-speed rail tunnel construction has become a critical engineering
challenge. The deformation of surrounding rock during tunnel construction and the optimization of support structures directly impact
the safety and stability of the project. This paper focuses on the research of deformation control and support structure optimization for
high-speed rail tunnels. By analyzing the deformation characteristics of different types of surrounding rock, the study explores design
methods for support structures suitable for high-speed rail tunnel construction. Incorporating the latest domestic and international
research findings, it proposes optimization strategies for support structures under various construction environments. The results
demonstrate that reasonable deformation control and support structure design can effectively reduce deformation risks in high-speed
rail tunnels, thereby enhancing construction safety and cost-effectiveness.
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