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Abstract; Tunnels are often subject to various lining defects, such as cracking, water leakage and voids behind the
lining, during their construction and operation, which may have adverse effects on the safety of tunnels. To assess the
impact of common lining defects on the safety of tunnels, a quantitative method for evaluating the safety of tunnels
based on the safety factor method was established in this study. The impact of lining defects on tunnel safety was quan-
titatively evaluated, and the safety of tunnels under different types, degrees and distributions of lining defects was ana-
lyzed through numerical simulations. The research results showed that lining defects, such as cracking, water leakage
and voids behind the lining, have adverse effects on the safety of tunnels, mainly manifested as an increase in axial
force, bending moment, and shear force of the lining, which leads to a decrease in the safety factor. The higher the
degree of the defect, the more significant its impact on the safety factor of the tunnel. Lining defects occurring at the
top or invert of the tunnel arch have the most unfavorable impact on tunnel safety.
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