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Abstract

To investigate the impact of new shield tunnel construction on existing shield tunnels under different
soil conditions, this study employs numerical simulation methods. Two typical soil types—clay and
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sand—were selected as the research objects. Three-dimensional numerical models were established
to simulate the influence of new tunnel excavation on existing tunnels. Through comparative analysis
of the deformation characteristics of existing tunnel structures—including vault settlement, invert
settlement, and ground surface settlement—under these two soil conditions, the study reveals the dif-
ferential influence of soil type on construction effects. Corresponding risk control measures are pro-
posed. The results demonstrate that soil properties significantly affect ground surface settlement and
tunnel structural settlement induced by shield tunneling. Specifically, under clay conditions, ground
surface settlement, vault settlement, and invert settlement are significantly greater than those under
sandy conditions. Moreover, the settlement extent is larger, the duration is longer, and the construc-
tion disturbance exerts a more pronounced impact on existing tunnel structures in clay. These find-
ings provide important guidance for optimizing construction schemes and implementing risk control
in similar projects under varying geological conditions.
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Figure 1. Rock mass-tunnel model
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Table 1. Physical and mechanical parameters of the model
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Figure 2. Schematic diagram of surface settlement monitoring points
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Figure 3. Schematic diagram of displacement monitoring points at the crown and invert of an existing shield tunnel
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Figure 4. Surface monitoring point displacement in sand layer
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Figure 5. Surface monitoring point displacement in clay layer
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Figure 6. Crown monitoring point displacement in sand layer
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Figure 7. Crown monitoring point displacement in clay layer
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Figure 8. Invert monitoring point displacement in sand layer
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Figure 9. Invert monitoring point displacement in clay layer
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