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Abstract: Voids behind the tunnel lining arch caused by construction collapse will result in stress redistribution in the
surrounding rock. When the surrounding rock in the void area becomes loose and deteriorates due to environmental influences,
it may cause rock collapse, penetrating the lining structure and seriously threatening train operation safety. FLAC 3D was used to
simulate the loosening and deterioration of the surrounding rock, revealing the mechanical mechanism of lining block falling in a
railway tunnel, and the reinforcement measures that should be taken. The results indicate that tensile stress exists in a certain area
of the surrounding rock above the tunnel lining void. When the loosening and deterioration of the surrounding rock cause the plastic
zone to expand to the area above the void, rock collapse may occur. The presence of voids in the surrounding rock above the
tunnel lining alters the stress structure of the lining, reducing its safety factor. During the emergency repair process, the adoption

of emergency shotcreting and bolting measures reduced the plastic zone by 72. 4% compared to conditions without such measures.
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Moreover, as the strength of the shotcreting and bolting parameters increases, the area of the plastic zone gradually decreases.

The research findings can provide reference for emergency repair projects involving similar tunnel lining block falling incidents.
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Fig.3 Cloud maps of minimum principal stress
and plastic zone in surrounding rock at the cavity
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Fig. 5 Evolution process diagram of the plastic zone
in surrounding rock at the cavity
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