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Abstract

In order to study the damage characteristics of dual explosion source gas explosion shock waves
on the wall structure of roadway, a dual explosion source gas explosion model was established
using ANSYS/LS-DYNA. The overpressure propagation and effective stress of the shock wave in the
roadway under the action of dual explosion source gas explosion were analyzed, and the changes
in axial pressure and displacement of symmetrical section surrounding rock in the roadway dur-
ing the occurrence of dual explosion source gas explosion were measured, The research results
indicate that the interaction between the shock waves of the double explosion sources in the
roadway results in a significant difference in the pressure situation of the shock wave in the
roadway compared to a single explosion source. There will be two pressure peaks in the axial di-
rection of the roadway where the double explosion source gas explosion occurs. The magnitude of
the first pressure peak is negatively correlated with the distance from the near explosion source
at that location, while the magnitude of the second pressure peak is negatively correlated with the
distance from the collision surface of the shock wave between the two explosion sources at that
location, The peak pressure before and after the collision of the shock waves from the dual explo-
sion sources in the roadway is not simply a superposition, but a sharp increase; By observing the
wall response at various symmetrical sections when a dual explosion source gas explosion occurs
in the roadway, it can be concluded that in the safety design of a dual explosion source gas explo-
sion in the roadway, attention should be paid to the protection of corners and roof. The research
results can provide theoretical reference for the safety design of roadway structures.
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Figure 1. Roadway model
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Figure 2. Model grid division diagram
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Figure 3. Arrangement of measuring points
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Figure 4. Cloud chart of shock wave pressure propagation of dual explosion source gas explosion in the roadway
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Figure 5. Time history curve of axial shock wave pressure at each
measuring point
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Figure 6. Effective stress cloud map of symmetrical section of surrounding rock
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Figure 7. Time history curve of effective stress at each measuring point on the symmetrical section
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