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Abstract

Arming at the severe destruction of roadway caused by mine gas explosions, the impact destruction
model caused by gas explosion in roadway is established and the reliability is verified. Destructive
characteristics of gas explosion on roadway walls are as follows: At the moment of a gas explosion
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in aroadway, the enclosed end wall is the first to suffer damage, and the damage occurs at the center
of the wall. With the continuous impact of the gas explosion, the damaged and destroyed area at the
sealed end continuously expands, and the degree of damage and destruction also continuously
deepens. The damage and destruction progress from the closed end towards the open end. The
closer it is to the closed end, the more severe the damage and destruction is. After installing foam
protective materials, the measured overpressure values on the roadway wall are smaller, the fre-
quency of overpressure loading decreases, and the wall is better protected. At the same time, the
foam protective material delays the explosion impact on the wall, most of the impact velocity dissi-
pates on the protective wall. Foam aluminum has a significant reflection and attenuation effect on
the impact load of gas explosion. The research results can provide a reference for the assessment
and protection of wall destruction in gas explosion in roadway.
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Figure 1. Physical model of roadway
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Figure 2. The finite element model after meshing
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Table 1. Air and gas parameters
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Table 2. Material parameters of roadway wall
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Table 4. Material parameters of aluminum foam
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Figure 3. Stress-strain curve of aluminum foam material
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Table 5. Hourglass control

= 5. iR

*HOURGLASS
HGID HQ QM IBQ Ql Q2 QB QW
1 1 1E-05

7) RCKALE
16 K SO AL kA B R B N2 6 s .

Table 6. Ignition position setting
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Figure 4. Damage-destruction characteristics of wall
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Figure 5. Wall protection settings
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Figure 6. Measurement point settings
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Figure 7. Comparison of time history curve of measuring point a
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M KIE N 0.46 MPa, BEIESSNEE] 85%LA o BLAMHTBHIF EMIAZAE, HaHR o vhab A S i b e i
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Figure 8. Comparison of time history curve of measuring point b and ¢
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