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Experimental Study on Dynamic Rupture of Coal and Rock Caused by High-pressure
Gas
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Coal and rocks are porous materials containing various pores and voids. These pores and voids
can be filled with high-pressure gases under certain conditions. The gases in coal and rocks
would expand and cause fractures and failure during underground excavation, tunneling, and
mining, causing rockbursts and coal and gas outbursts. The effect of high-pressure gases on
the deformation and failure of coal and rocks is studied using a designed apparatus. Dynamic
ruptures of coal and rock are realized by gas decompression. The results show that a low gas
decompression rate only causes deformation of coal samples slightly while high gas
decompression rate leads to fracture and outburst phenomena. The degree of damage of rocks
depends on not only the gas decompression rate but also the gas pressure. Violent
fragmentation is generated when gas decompression rate and high saturation pressure exceed
critical values.
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