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Numerical Simulation Analysis of Damage Effects of
Gas Explosion to Underground Roadways

Zhu Shaofei, Ye Qing, Liu Wei, Jia Zhenzhen, Yang Zhuohua

(School of Resource, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; In order to study the impact of gas explosion on the wall structure of underground roadway and the
coupling effect of gas explosion and roadway wall surface, the tube physical model was established by finite
element analysis software ANSYS / LS-DYNA | the variation of the gas explosion pressure, the distribution of
pressure contours, the change of energy and the equivalent stress of the tube under the coupling and decoupling
conditions were numerically simulated. The simulation results show that: (1) the effect of the coupling effect on
the magnitude of the impact overpressure inside the blast flow field is basically negligible; (2) under the
condition of uncoupling, the stress distribution of the tube is regular concentric ring, and the coupling condition,
the stress distribution of the tube is disorder. It can be seen that the gas explosion flow field become more

complicated under the coupling effect; (3) the equivalent stress distribution leads to a slight deformation of the
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tube several times, but the first deformation of the most effective. It can be seen that the stress wave is gradually
reduced with time as the gas explodes. The research results provide some theoretical guidance for the design of
underground roadway and reduce the loss of gas explosion. It has important practical significance.

Keywords: gas explosion; tube; coupling effect; numerical simulation
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