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Abstract

The Hongtudi station of Chongqing Rail Transit Line No. 10 has a depth of 94.467 m. The maximum
excavation width of the section is 26.2 m, the height is 21.567 m, and the cross-sectional area is
475.8 m?, It is the largest large-section subway station with the largest depth in China. The design
uses traditional double side wall heading method for construction. In order to improve operability
and speed up the construction progress, the core rock upright excavation technology was adopted
in the construction. The three-dimensional finite element calculation model of metro station was
established by Midas-GTS (NX), and the influence of the construction process of double-wall core
rock upright excavation on the stress, displacement characteristics and stability of surrounding
rock and initial support structure of the station was verified. The rationality and safety of the core
rock vertical excavation technology of the double-wall guide pit method in deep-buried
large-section subway station are verified, which is of guiding significance for the follow-up con-
struction of the Hongtudi station and similar geological conditions subway construction.
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Figure 1. Finite element model
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Figure 2. Double-side wall vertical excavation construction step sequence diagram
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Figure 3. Station construction site photo
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Table 1. Physical and mechanical parameters of rock and soil

1. AL BENFESH

p E/MPa P 7/(kN-m?) c/kPa P10
ZH 100 0.35 20 50 27
W s 3700 0.30 24.8 700 39
BRI 3.0 x 10* 0.20 25.0
BRI s 3.5% 10 0.20 25.0
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Figure 4. Vertical displacement cloud map of surrounding rock caused by station excavation
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Figure 5. Curve of station vertical displacement with construction step
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Figure 6. Curve of horizontal displacement of station core rock with construction step
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Figure 7. Minimum principal stress cloud map of initial support
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Figure 8. Maximum principal stress cloud map of initial support
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Figure 9. Curve of minimum principal stress of core rock support with construction step
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Figure 10. Curve of maximum principal stress of core rock support with construction step
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Figure 11. Distribution map of plastic zone of surrounding rock of station
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