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Construction Process Optimization and Stability Control for Railway Tunnels
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Abstract : Addressing the challenges of significant construction difficulties, poor surrounding rock stability, and susceptibility
to tectonic movements when railway tunnels traverse active fault zones, this paper conducts research on
optimizing construction processes and stability control. A comprehensive advanced geological prediction
system integrating macroscopic pre—assessment and microscopic detection is established, along with a
surrounding rock stability evaluation method based on numerical simulation and field monitoring. Analyzing
the limitations of traditional techniques, this study proposes an optimized excavation method featuring short
advance lengths and minimal disturbance, as well as a collaborative optimization process combining large
pipe roofing with small pipe advance support, early—strength and high—strength initial support, and reinforced
secondary lining. Furthermore, the research focuses on surrounding rock deformation control technology,
introducing a comprehensive control system encompassing monitoring and early warning, active stress
release, and passive protection. It also formulates strategies for seismic isolation layers and shear—resistant
design against ground motion, as well as movable hinge structures and flexible joint designs adaptable to
fault displacements. The research aims to significantly enhance construction safety and long—term stability of
tunnels traversing active fault zones through precise geological forecasting, adaptive construction methods, and
integrated fault and seismic resistance measures.
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