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ABSTRACT: The paper aims to establish the engineering prediction method and guide the blast load design of the explosive
test among the pipe. The multi-phase flow numerical model of explosion was constructed, and the propagation of shock wave
was studied in the pipe. The relationship between shock wave parameters, quantity of explosion and propagation distance was
given. The characteristic model of shock wave parameter was established based on the existing prediction equation. The plane
shock wave was gradually generated after the propagation for a certain distance along the pipeline. With the increase of the
propagation distance, the peak overpressure of the plane wave gradually decreased and the duration of positive pressure in-
creased. The plane shock wave with higher peak overpressure could be obtained at the same distance by increasing the amount
of explosion. The existing prediction model was also suitable for the current circle tube. The presented prediction method of
shock wave parameters can be applied to guide the load design and test debugging of explosion in the shock tube.
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Fig.1 The schematic diagram of simulation model
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Tab.1 The parameters of JWL state equation of explosive
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Fig.2 Typical pressure-time curves of shock wave with dif-
ferent grid sizes
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Tab.2 Simulated results of shock wave parameters with dif-
ferent grid sizes
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fmm  JEHE/mM /ms 24m 28m 32m  36m
50x50 20 203 0391 0347 0313 0.287
40x40 2 23.0 0397 0351 0316 0.289
30x30 2 229 0.406 0.359 0.322 0.294
20%20 18 174 0413 0363 0326 0.297
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5x5 18 173 0.427 0379 0341 0.301
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Fig.3 Pressure nephogram at different times after the explosion of 10 kg spherical charge
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Fig.4 Typical pressure-time curves at different positions during the explosion of 10 kg spherical charge
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Tab.4 The peak value of overpressure at different positions
during the explosion of 10 kg spherical charge

U4 (/M Pa
Feri A 21 B 420 C 4210 D 424 E
1.778 1.851 2.066 1.141 1233 25.10

B IR 2 /m M 22/%

6 1.091 0.856 1.198 1.433 1.038 18.95

0.830 0.767 1.185 1.007 0.942 17.23
10 0.796 0.783 0.843 0.899 0.853  5.59
12 0.781 0.739 0.763 0.699 0.710  4.68
14 0.653 0.627 0.579 0.616 0.640 4.53
16 0.612 0.611 0.598 0.574 0.549 4.59
18 0.516 0.485 0.480 0.509 0.527 4.01
20 0.527 0.514 0.492 0.468 0.455 6.15
22 0.417 0411 0.411 0.426 0.444 3.28
24 0.457 0.444 0.422 0.408 0.401 5.56
26 0.364 0.366 0.370 0.380 0.392 3.10
28 0.391 0.386 0374 0.364 0.359 3.67
30 0.332 0.333 0.338 0.344 0.351 234
32 0.340 0.337 0332 0.329 0326 1.72
34 0.304 0.305 0.308 0.311 0.313 1.24
36 0.306 0.306 0.304 0.301 0.298 1.14
38 0.282 0.283 0.285 0.288 0.290 1.18
40 0.280 0.280 0.278 0.275 0.273 1.12
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Tab.5 The formation position of plane shock wave under dif-
ferent amount of TNT charge
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Fig.6 The variation of peak overpressure with the propagation
distance under different amount of TNT charge
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