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Tab.1 Material parameters of dynamite

oy

p/kgem®  D/mes’! P¢/GPa A/GPa B/GPa R R, w E/Iem? V,
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Tab. 2 Material parameters of air
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Fig. 1 Comparison of the results between numerical simulation with the empirical formula
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Fig. 3 Whole process evolution diagram of internal explosion in the structural center
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Fig. 6 Explosive pressure-time curve inside the spherical reticulated shell with different height-to-span ratios
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Tab. 3 Coefficients of fitting curve

F/B ky ky ks ky [ S | k* R & 35 H
8/40 0.152 4 0.248 3 0.530 2 —0.0225 0.051 8 0.999 7
10/40 0.4335  —0.0204 0.606 9 —0.107 0 0.164 0 0.998 6
10/50 0.439 3 —0.0327 0.6119 —0.106 9 0.128 7 0.999 0 0.50<CR<2.71
10/60 0.190 6 0.2115 0.540 5 —0.033 6 0.039 0 0.999 8
12/60 0.273 1 0.142 3 0.557 5 —0.060 7 0.124 9 0.999 3
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Fig. 7 Explosive overpressure fitting curve inside the spherical reticulated shell with different height-to-span ratios
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Analysis for Shock Wave Overpressure of Spherical Steel
Reticulated Shell under Internal Explosion

DUAN Lei-Lin, GAO Xuan-neng, JIANG Yuan

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

Abstract: Using LS-DYNA FEM software, a numerical model simulating internal blast in the large-space spherical steel
reticulated shell was established for the numerical simulation of the explosion inside the shells. Investigating the propaga-
tion, reflection and overpressure peak of the shock waves within the large-space spherical steel reticulated shell under in-
ternal blast, it is found that the shock effects to the spherical steel reticulated shell are complicated and that the reticulated
shell may be simultaneously subjected to the impact of incident shock waves and reflected waves or combination waves un-
der the internal explosion. Based on the results of the explosive shock wave overpressure by the numerical model, the for-
mulae for shock wave overpressure of the large-space spherical reticulated shell with the different spans and height-to-span
ratios under internal explosion are obtained.

Keywords: internal explosions; spherical steel reticulated shell; shock waves; overpressure; numerical simulation
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