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Tab.1 Numerical simulation results of shock wave overpressure

45 R/m -« kg '° AP;/MPa 45 R/m -« kg V° AP;/MPa 45 R/m -« kg '? AP;/MPa
1 0. 60 1.529 5 17 2.22 0.088 0 33 4.14 0.028 3
2 0. 66 1.298 9 18 2.34 0.079 0 34 4.26 0.027 1
3 0.72 1.046 7 19 2.46 0.070 9 35 4. 38 0.025 8
4 0.78 0.855 8 20 2.58 0.065 1 36 4.50 0.024 7
5 0. 84 0.704 7 21 2.70 0.059 6 37 4.62 0.023 9
6 0.90 0.616 7 22 2.82 0.054 6 38 4.74 0.023 0
7 1.02 0.457 4 23 2.94 0.050 5 39 4. 87 0.022 0
8 1.14 0.376 1 24 3.06 0.047 3 40 4.99 0.021 3
9 1. 26 0.289 7 25 3.18 0.044 0 41 5.11 0.020 6
10 1. 38 0.240 5 26 3.30 0.041 4 42 5.23 0.019 8
11 1. 50 0.202 1 27 3.42 0.038 9 43 5.35 0.019 2
12 1. 62 0.174 7 28 3.54 0.036 7 44 5.47 0.018 6
13 1.74 0.147 1 29 3.66 0.034 7 45 5.959 0.017 9
14 1. 86 0.1251 30 3.78 0.032 8 46 5.71 0.017 2
15 1.98 0.109 9 31 3.90 0.031 0 47 5.83 0.014 1
16 2.10 0.097 7 32 4.02 0.029 7 48 5.95 0.013 5
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AP; = 0.470 6/R+1.087 6/R* —0.148 5/R*, 0.6 < R<1. 0,1
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AP, = 0.031 7/R+0.304 1/R* +0.151 7/R*. 1.0 <R <6.0. |
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Fig. 3 AP;-R curves of the numerical simulation and empirical formulae
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Tab. 2 Error analysis of modified function 7,

R/m- kg ° AP'../MPa AP;/MPa m) AP'(/MPa 8/ %
0. 60 5.191 1.549 3. 346 5.184 —0.14
0. 80 2.354 0.821 2.881 2. 365 0.49
1.00 1.265 0. 469 2.679 1.255 —0.81
1. 40 0.548 0.233 2.338 0.545 —0.51
1.80 0. 299 0.137 2.164 0.298 —0.39
2.20 0.189 0. 091 2. 066 0.189 0.20
2. 60 0.131 0. 066 2.003 0.132 0.70
3.00 0. 097 0. 050 1.961 0. 098 0.96
3.50 0.071 0.037 1.924 0.072 0.95
4.00 0.055 0. 029 1.899 0. 056 0.65
4.50 0.045 0.024 1. 880 0. 045 0.13
5.00 0.037 0. 020 1.866 0.037 —0.53
6. 00 0.027 0.014 1.847 0.027 —2.07
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Numerical Simulation for Explosion Shock Waves and
Correction of Calculation Formula of Overpressure

WU Yan-jie, GAO Xuan-neng

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The finite element model of TNT explosion was carried out by LS-DYNA, then the numerical results of air
explosion were obtained. Comparing to the empirical formulae, the credibility of the calculation model and parameter se-
lection was verified. On the basis of analysis results, the modified calculation method of the shock wave overpressure was
proposed, in reference to the weighted average of the empirical formulae, the results of numerical simulation were modi-
fied. The research results show that: the common empirical formulae used before and the numerical simulation are in the
lower median value and the lower limit value of the blast shock wave overpressure respectively. the risk of the blast shock
wave overpressure are likely to be underestimated, but the modified shock wave overpressure based on the modified calcu-
lation method could be used as the median value of the blast shock wave overpressure.

Keywords: explosions; numerical simulation; shock waves; overpressure formula correction; TNT explosive
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