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Abstract

The subway station construction in the rock stratum mostly adopts the double side wall guide
method. In the engineering practice, it is found that the 3 benches method is used in the local sec-
tion of the deep buried subway station. Taking a deep-buried metro station in steep inclined
rock stratum as an example, the variation of stress-strain characteristics of surrounding rock
with time and space in the process of three-bench excavation of the station is studied by using
three-dimensional finite element numerical simulation method from three aspects of deformation,
stress characteristics and plastic zone distribution characteristics of surrounding rock. Finite
element analysis shows that the displacement, stress and plastic zone of surrounding rock of
deep-buried metro station in rock stratum can meet the requirements of stability and safety. It
also shows obvious asymmetry and displacement dislocation on both sides of sandy mud-
stone-sandstone interface. The excavation location which has great influence on the study section
is basically located in three construction steps (6 m) before and after the section. During the con-
struction of the station, attention should be paid to the influence of the rock layer on the stability
of the surrounding rock, and the monitoring and support of the inclined side should be streng-
thened.
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Figure 1. Finite element analysis model
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Table 1. Surrounding rock and initial support parameters of metro station
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Figure 2. Schematic diagram of excavation step of station
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Figure 3. Study section location
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Figure 4. Feature points location
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Figure 5. Vector map of complex displacement of surrounding rock of station
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Figure 6. Minimum principal stress nephogram
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Figure 7. Schematic map of surrounding rock and surface tension zone
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Figure 8. Maximum principal stress nephogram
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Figure 9. Characteristics of plastic zone of surrounding rock
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