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Abstract [ Objective] The relationship between the cavity
and the newly built tunnel is complex, and the cavity in the

surrounding rock of the subway tunnel can affect the construc-
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tion inside the tunnel and the safety of the ground environment.
Therefore, it is necessary to explore the influence of different
positional relationships between the cavity and the tunnel on
mechanical characteristics of the subway tunnel construction.
[ Method] A numerical model is established using ANSYS fi-
nite element software to analyze tunnel peripheral displace-
ment, initial support stress, cavity displacement, cavity stress,
and land subsidence. [ Result & Conclusion] The formation
of a cavity may change the original stratum stress field, and the
stratum stress in a certain range around the cavity will be re-
leased. The stress law of the initial support structure after tun-
nel excavation is basically the same at different cavity loca-
tions, and the existence of the cavity does not significantly
change the final stress of the initial support structure. In terms
of the maximum displacement difference from cavity top to
bottom, the largest one occurs in the arch bottom cavity condi-
tion, followed by the vault cavity condition, and the smallest
occurs in arch waist cavity condition. Under the no cavity,
vault cavity, arch waist cavity, and arch bottom cavity condi-
tions, the maximum land subsidence are 5.37 mm, 4.24 mm,
4.84 mm, and 4.42 mm, respectively. Cavities at different lo-
cations will not affect the overall trend of land subsidence chan-
ges.

Key words subway; tunnel; construction mechanical char-
acteristics; shallow karst stratum; cavity location; concealed

karst cave
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Tab.2 Initial support parameter values for tunnel lining
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Tab.3 Process of step excavation method
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Tab.4 Maximum peripheral displacement under different

working conditions
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Fig. 6 Cavity displacement nephogram under working condition II
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