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Abstract

Mine gas explosions can cause severe damage to roadways, but the research on damage assess-
ment of roadway walls by gas explosion impact loads is very limited. To address the shortcomings
of existing studies, the damage criterion of roadway walls is analyzed and a wall damage assess-
ment method (bearing angle damage assessment method) is selected. The overpressure-impulse
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damage criterion based on the bearing angle is adopted to analyze the numerical data of the dy-
namic response of the roadway wall under the impact load of gas explosion. The P-I curve of the
roadway wall under the impact load of gas explosion is fitted. And the P-I space is divided into 5
regions with the nodes of bearing angles of 2°, 4°, 6° and 8°. These 5 zones are mild damage zone,
moderate damage zone, severe damage zone, serious damage zone, and collapse damage zone. The
research results show that the P-I curve and the damage grade of the roadway wall can reflect the
dynamic response and damage characteristics of the roadway wall. The results of the study can
provide a reference for damage assessment of gas explosions in roadway wall.
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Figure 1. Schematic diagram of bearing angle
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Table 1. Criteria for damage assessment
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Figure 2. Measuring value of dividing point
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Figure 3. Fitting of P-I curve
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Figure 4. The displacement of different explosion
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