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Numerical Simulation of the Influence of Gas Explosion over
Lining Stress of Tunnel
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Abstract; In this paper, the quantitative research of gas explosion is carried out on a tunnel accident in
Yunnan Province based on equivalent explosive energy theory, and the fluid - solid coupling model of gas
explosion in tunnel is established by means of Arbitrary Lagrangian—Eulerian ( ALE) algorithm of ANSYS/LS—
DYNA software, the tunnel lining is simulated by * MAT_JOHNSON_HOLMQUIST_CONCRETE ( JHC) model ,
the characteristics of explosive shock wave are studied and its effects on lining stress of tunnel are analyzed.
Results show that: (1) After the explosion, the pressure of shock wave in the tunnel increases instantly and lasts
for a period of time; (2) The shock wave after the explosion is constrained by the lining and surrounding rock,
and will circulate irregularly in the tunnel, causing the shock wave to be greatly enhanced, complicating the flow
field in the tunnel, and reducing the time for the strength of the shock wave to decay, the reflection effect is
strongest at the lining of the corner and bottomplate; and (3) After the explosion, the effective stress of the
lining will reach the maximum value, and then the effective stress will decay rapidly, but it will fluctuate
repeatedly during the attenuation process, which intensifies the damage to the lining by the explosion.
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