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Analytical calculation of soil displacement induced by shield

tunneling in finite soil
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Abstract: This paper presents an analytic solution for calculating soil displacement induced by shield tunneling in
finite soil which is limited by underground structures. Given the basic characteristics of soil displacement around
shield tunnel in finite soils, an analytic calculation method for soil displacement in finite soil is obtained based on the
analytic solution in semi-infinite soil, considering generalized ground loss and stress boundary condition. Then the
effectiveness of the proposed method is evaluated by a realistic project. It proves that the soil displacement in finite
soil is smaller than that in semi-infinite soil, while the distribution law of soil displacement in the two conditions is
similar. The calculation results show that the outcome of the suggested method is closer to monitoring data
compared with that of the method for semi-infinite soil. The proposed method in this paper has the advantages to
calculate soil displacement induced by shield tunneling in finite soil.
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Fig. 1 Shield tunnel in finite soil
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Fig. 2 Soil volume change induced by shield tunnel in finite soil
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Fig. 3 Calculation of soil displacement in finite soil
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Fig. 4 Ground surface settlement induced by underground

road subsidence
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Fig. 5 Cross section of the project structure
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Tab. 1 Soil parameters
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