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Study on surrounding rock damage in tunnel blasting
construction near high-pressure water-filled karst caves
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Abstract; This research aims to study the influence of high water-pressure karst cave on the stability of
surrounding rock in tunnel blasting construction. Focused on the Longtan Village Tunnel project, it employs
ANSYS/LS-DYNA software to construct a numerical model for tunnel blasting near neighboring high-pressure
water-filled karst caves. Analyzing simulation results, the study finds out the influence of the relative distance
between the tunnel face and high-pressure karst caves, along with the effects of varying cave sizes on
surrounding rock damage. By establishing criteria derived from the trends in blasting-induced crack
development for tunnel water bursting, the research determines the safety thickness of the water bursting
prevention layer in the tunnel’ s surrounding rock. The results reveal that, under the influence of high
hydrostatic pressure and a constant cave size, the impact of caves on the tunnel diminishes gradually as the
relative distance from the tunnel face increases. Additionally, with a consistent relative distance, larger caves
exert a more pronounced safety impact on the tunnel. Concurrently, the study establishes the minimum water
bursting prevention thickness of the tunnel surrounding rock based on whether the caves and the tunnel face
are penetrated by blasting-induced cracks.
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Fig.1 Numerical model of single—hole blasting ( unit: cm)
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