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Study on Dynamic Response of Shield Tunnel Structure with Cavity Behind the Pipe Segment
under Train Load
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Abstract: Taking the shield tunnel of Nanchang Metro Line 3 as the background, LS-DYNA software was used to simulate and
analyze the dynamic response of the shield tunnel structure with cavities behind the pipe segments under the load of subway trains.
Selecting the location where voids are most likely to occur, selecting appropriate train loads, establishing corresponding models for
analysis and calculation, and comparing and analyzing the dynamic stress and acceleration of shield tunnel segments at different
positions under the conditions of arch crown with voids, arch shoulder with voids, and arch waist with voids. The simulation results
indicate that the dynamic stress and acceleration of the shield tunnel segment significantly increase at the location where the cavity
appears; When the cavity appears in the upper half of the arch ring, that is, at the arch shoulder, the dynamic stress and acceleration of
the shield tunnel segment are significantly greater than those of the cavity appearing at the arch waist. Corresponding effective
measures need to be taken to reduce the impact of the cavity and ensure tunnel safety.

Keywords: shield tunnel; hollow behind the pipe segment; train load; numerical simulation; dynamic response
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