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Cracking Characteristics and Safety Evaluation of Lining Structure under the Influence of Voids behind Tunnels
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Abstract: Cracking of lining structures under stress is a common disease phenomenon in tunnels, and the stability of tunnel
lining structures after cracking is a topic worth discussing. Summarize the causes and types of cracks in the lining of a highway
tunnel A numerical model was established using discrete element software for a single cavity at the top of the lining and a
combination of cavities at the top and waist. Analyzed the cracking characteristics and safety factors of lining structures under
different working conditions, and evaluated the stability of tunnel lining structures. The research results indicate that under the
influence of a single cavity at the top of the lining, vertical cracks are generated, and the structural safety factor is the lowest.
The top is in an unstable state, which requires reinforcement treatment; Under the influence of the double cavity at the top and
left waist, vertical and diagonal cracks appear at the top, and transverse cracks appear at the left waist. The safety factor of the
top and left waist is low, and they are unstable and need to be reinforced immediately, especially when the cavity range is
greater than 30°. This achievement can provide theoretical reference for the stability assessment and reinforcement of tunnel
lining structure cracking under the influence of voids.
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Table 1 Composite support parameters
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Table 2 Numerical simulation mechanical parameters of materials
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Fig. 1 Numerical model diagram
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Fig.2 Cracking process of the lining of the top cavity
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Fig. 3 Cracking process of the lining of the combined cavity
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Table 3 Critical values of safety factors for support structures'7-18)
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Fig.4 Safety factor of single hollow tunnel support
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Fig. 5 Safety factor of support for combined hollow tunnel
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under different top hole ranges
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