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Abstract

In order to study the propagation characteristics of gas explosion shock wave in pipeline section,
using ANSYS/LS-DYNA to establish the variable diameter pipe model, the gas mixture gas with a
length of 0.4 m and a concentration of 9.5% is filled at the closed end of the pipe, and the propaga-
tion characteristics of the gas explosion shock wave in the variable diameter pipe are simulated
numerically. The velocity and overpressure of each measuring point at the pipe center and the pipe
wall were measured. The results show that: The explosion wave from the gas explosion has a com-
plex reflection and a reflux in the pipe diameter area, increased explosive intensity in the pipe di-
ameter area. In the short time after the explosion wave passed through the diameter cross-section,
there was a higher secondary overpressure peak, and the impact on the wall of the pipe was more
serious. Therefore, in the development design of underground roadway, in order to deal with the
possible gas explosion disaster, it is necessary to avoid sudden change of roadway area or slow
down the variation degree of roadway area.
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Figure 2. Finite element model before and after meshing
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Figure 3. In-pipe measuring points schematic
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Figure 4. Overpressure time history curve of each measuring point
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Figure 5. The pressure distribution after the explosion wave passes through the expanding area
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Figure 6. Schematic of measuring point
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Figure 7. A. K Measuring point overpressure time history curve
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Figure 9. The pressure distribution after the explosion wave passes through the narrow area
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Figure 10. Time-history curve of wave velocity in z direction
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Figure 11. Vector distribution of velocity in suddenly narrowing
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