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Abstract

To solve the problem of large deformation in the excavation of large-span stations in soft rock area,
this paper relied on the project of the Xietaizi Station of Chongqing Metro Line 18 and used the finite
element analysis software Midas GTS NX to establish a three-dimensional stratiform-structure
model. Changes of arch crown settlement, double-layer primary support initial stress distribution
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and surface building settlement with construction phase of tunnel excavation at large-span station
in soft rock area. The results show that the arch crown settlement can be controlled effectively after
the double-layer primary support is formed, and the arch settlement increases fastest at the first
excavation step before the double-layer initial support is ring closed. The proportion of secondary
primary support is smaller than that of initial primary support, and the specific proportion may be
related to the excavation footage and the depth of tunnel. When the distance between the tunnel
excavation area and the building is far away, the building will move upward with the soil mass. The
higher the building is, the shorter the distance will be.
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Figure 1. Schematic diagram of the cross-section of a certain subway station (unit: m)
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Figure 2. High-rise residential building A
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Figure 3. On-site installation of rod-type displacement meters
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Figure 4. Time-history curve of vault settlement displacement
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Figure 5. On-site installation diagram of pressure gauges
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Figure 6. Time-history curve of contact pressure
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Figure 7. Numerical analysis model
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Table 1. Surrounding rock parameters
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Figure 8. Diagram of excavation steps
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Figure 9. Analysis section
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Figure 10. Vault settlements of each section
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Figure 11. Vault settlement rates of each section
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Figure 12. Maximum principal stress at the vault of the primary support
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Figure 13. Maximum principal stress at the vault of the secondary lining
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Figure 14. Maximum principal stress of the primary support when the primary support forms a ring
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Figure 15. Maximum principal stress of the primary support when replacing its properties
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Figure 16. Spatial position relationship between buildings and tunnels
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Figure 18. Variation of settlement values with construction steps
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