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Numerical simulation analysis of tunnel lining structure crack damage based on peridynamics
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Abstract: The tunnel lining cracking problem has always been an important issue in the tunnel
construction operations. Based on the principle of equivalent strain energy density, we combine
peridynamics theory and finite element methods and use ABAQUS to establish a numerical model
for the process of gradual cracking of lining crack analysis. By comparing and analyzing the proto-
type test, the feasibility of this method is verified. The influence on the cracking of tunnel lining
under asymmetric load, voids behind lining and the limitations of lining thickness is analyzed,
with the distribution and regularity of the crack and the lining displacement and time history trend
of release process of strain energy caused by cracking analyzed. This provides some reference for
the prevention and control of tunnel lining cracking.
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Fig. 8 Strain energy time-history curve of main

crack under bias pressure
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