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nel Buried Depth on Land Subsidence
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Abstract [ Objective] The buried depth of tunnel is one of
the important factors contributing to land subsidence induced by
tunnel construction, especially in urban underground space
where subtle environmental changes are prone to cause safety
hazards. Therefore, it is necessary to investigate the influence
law of urban shallow-buried tunnel buried depth on land subsid-
ence. [ Method] A two-dimensional modified model is pro-
posed,regarding the ratio of tunnel radius to buried depth for
land subsidence theoretical solution. Taking a tunnel under
construction in Chongqing as example, with model tests, the
deformation law of land subsidence under different buried depth
conditions is analyzed, and the rationality and feasibility of the
proposed modified model are verified in predicting land subsid-

ence. [ Result & Conclusion] With an increase in tunnel bur-
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ied depth, the overall trend of land subsidence decreases, and
the width of subsidence trough increases gradually, while the
maximum subsidence amount along the tunnel axis decreases
gradually. Compared to the original theoretical solution and
Peck’s formula solution, the modified subsidence prediction
model aligns closer with the curves obtained from tests. More-
over, the modified model demonstrates better applicability un-
der different tunnel buried depth conditions. During the con-
struction of shallow-buried tunnel, it is recommended to ex-
pand the scope of control protection zone as tunnel buried depth
increases.

Key words shallow-buried tunnel; land subsidence; two-di-
mensional modified model for land subsidence theoretical solu-

tion
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results between modified and theoretical solutions
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Fig.2 Diagram of test model device and procedure
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Fig.3 Diagram of excavation process under tunnel surround-

ing soil mass radial contraction condition
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Fig.6 Comparison of land subsidence values by experiment,
theoretical, Peck’s formula and modified solutions at

tunnel axis under two buried depth conditions
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