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Fig. 1 Finite element model Fig. 2 Measuring target points
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Fig. 4 Histories of air blast overpressure
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Fig. 5 Blast overpressure histories for two types of explosion source
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Table 1 Peak overpressure of TNT dynamite and mixture explosive gas

2/(m+ kg '?) pii/MPa  p2y/MPa  pls/MPa  pi/MPa  pys/MPazg’ /(m « kg '*)pls /MPa & /%

0.69 2. 680 0.565 2. 240 2.041 1.478 - — —
0.72 2.430 0.425 1. 895 1. 828 1. 369 - — —
0. 84 1. 800 0.392 1.230 1.234 1.051 — — —
0.96 1. 135 0.355 0.919 0. 884 0. 851 - — —
1.02 0.924 0.332 0.785 0.761 0.764 — — —
1.08 0.822 0.325 0.678 0.662 0.670 - — —
1. 20 0.570 0.253 0.519 0.514 0.527 0.58 — —
1.32 0. 481 0.195 0.410 0.411 0.426 0.72 0.425 11.6
1. 44 0.390 0.180 0.332 0.336 0. 351 0. 86 0. 387 1.0
1.71 0.256 0.165 0.222 0.228 0.243 1.17 0.262 —2.3
2.01 0. 180 0.124 0.155 0.161 0.174 1.52 0.173 3.9
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Numerical simulation on shock waves generated by explosive mixture gas
from large nuclear blast load generator based

on equivalent-energy principles”

Zhang Xiu-hua'?, Zhang Chun-wei*, Duan Zhong-dong®
(1. School of Civil Engineering » Northeast Forestry University ,
Harbin 150040, Heilongjiang, China;

2. School of Civil Engineering » Harbin Institute of Technology »
Harbin 150090, Heilongjiang, China)

Abstract: Based on the nonlinear explicit dynamic finite element program LS-DYNA and the multi-
material Euler algorithm, the shock wave propagations were numerically simulated for the two explo-
sion resources of the TNT dynamite and the acetylene-air gaseous mixture in free air field, respective-
ly. The overpressures of the shock waves and the propagation principles were compared between the
two blast-loading methods. Based on the equivalent-explosion energy, a formula for calculating the
nominal scale distance of gas explosion was obtained in terms of overpressure. The results show that
the Euler method can be used to calculate the propagation process of two kinds of explosion sources
and the numerical results agree well with the ones based on the empirical equations. With the increas-
ing of the propagation distances, the overpressures decrease sharply and the overpressure relative er-
ror between the two load methods decreases gradually. When the shock wave overpressure was lower
than 0. 5 MPa, the acetylene-air gaseous mixture can replace the chemical dynamite for generating
blast shock waves by the large nuclear blast load generator.

Key words: mechanics of explosion; air shock wave; equivalent energy principle; explosive gas; Euler

algorithm; large nuclear blast load generator
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