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Effect of underpass shield tunnel on settlement deformation of
existing metro tunnel
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Abstract: This work is based on the background of a project in Hangzhou where the shield underpasses through the existing
metro tunnel. Based on the HSS (Small-Strain Soil Hardening) model, the PLAXIS 3D software is used to discuss the
influence of the underpass shield construction on the settlement and deformation of the existing metro tunnel. Firstly,
combined with the measured data and numerical calculation results, the parameter back analysis is carried out to obtain an
important parameter (the soil loss rate C), which provides the foundation for the subsequent numerical simulation of the
shield tunneling under the metro tunnel. Then, based on the obtained parameter of soil loss rate C, the calculation model of
the shield tunneling under the metro is established. Finally, the numerical model by MJS (Metro Jet System) reinforcement
is established, and a comparative analysis is carried out. The results show that the soil loss rate C obtained from the back
analysis of the multi-condition parameters is about 0.10%, which is consistent with the measured data. Using the soil loss
rate C=0.10%, the numerical simulation of the shield tunnel passing through the metro is carried out. Through MJS
reinforcement, it is found that the overall settlement deformation of the metro tunnel is small, which meets the metro
deformation control requirements. It shows that MJS has a good control effect on the settlement deformation of metro
tunnel.

Key words: HSS model; shield tunneling under existing tunnel; MJS reinforcement; numerical calculation; soil loss rate
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Table 5 Constitutive parameters of HSS model
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