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Abstract: In order to solve the problem of soil deformation caused by shield construction under the condition of multi-layer
horizontal soil covering on the upper part of the shield and the upper and lower horizontal layers in the excavation face, on the
basis of the unified analytical method for soils, the influence parameters of soil conditions are modified so that the soil
deformation can be calculated under composite strata, and the focus range of soil movement is re-divided. By combining the
modified unified soil analytical method with the analogous stochastic medium theory method (ASMTM), a method can be
obtained to solve the problem of multiple soil strata on the shield excavation surface, and can be applied to the shield
construction with any shapes of excavation surface. The results show that the feasibility of the proposed method is verified
through several engineering cases. The nonlinear change of soil deformation occurs when the thickness of a certain soil layer
increases by the same amount. Since the soil loss has more influences on the soil deformation than the deformation transfer path,

the soil deformation may be different under the same cavity diameter ratio.

Key words: composite stratum; shield construction; soil deformation; unified soil analytical method; analogous stochastic

medium theory method (ASMTM)
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Fig. 1 Unified solution soil movement model
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Fig. 2 Schematic diagram of boundary state of soil movement
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Fig. 3 Schematic diagram of range of values for soil movement
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considering composite strata
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Fig. 12 Schematic diagram of distribution of soil strata on excavation surface
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