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Abstract

High-speed railway tunnels are becoming increasingly common in engineering construction. To
study the deformation laws of tunnels with weak surrounding rocks containing faults during dy-
namic excavation, this paper, based on the Xiangshan Tunnel project, uses the finite difference soft-
ware FLAC3D to investigate the dynamic excavation process of tunnels with faults, the deformation
laws of their surrounding rocks, and the influence of faults on tunnel stability. The study explores
aspects such as ground surface settlement, surrounding rock displacement, and plastic zones, and
deeply examines the impact of different excavation methods on the deformation laws of weak sur-
rounding rocks with faults, providing suggestions for similar tunnel engineering construction and
support.
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Figure 1. Diagram of calculation model
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Figure 2. 3D calculation model diagram
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Table 1. Physical and mechanical parameters of materials
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V A 2000 kg/m3 1.5 GPa 0.563 GPa 0.1 MPa 25°
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Figure 3. Excavation simulation diagram of different construction methods
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Figure 4. Diagram of monitoring point location
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Figure 5. Surface subsidence map
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Figure 6. Settlement map of the arch at the fault and monitoring points
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Figure 7. Map of uplift at the arch bottom of faults and monitoring points
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Figure 8. Longitudinal cross-section of plastic zone in different construction methods
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