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Influence of space height on the internal explosion response
of single-layer spherical reticulated shell

Gao Xuanneng , Fu Shiqi
(College of Civil Engineering, Huaqiao University, Xiamen 361021, Fujian, P. R. China)

Abstract: Based on the modified Johnson-Cook material model, ANSYS / LS-DYNA was used to establish
the model of K8 single-layer spherical reticulated shell, and the structural explosion responses were
calculated and analyzed with different space heights. Firstly, the propagation law of the shock waves inside
the structure was analyzed,and the feasibility of parameters selection was verified. Secondly, the dynamic
responses of the spherical reticulated shell under the internal explosion were discussed, and the influence of
different constitutive models on the explosion responses was comparative analyzed. Finally, the ratio of the
volume enclosed by lower supporting structure to the total volume surrounded by the whole structure was
defined as a space height coefficient. The influence of the space height coefficient on the dynamic responses
of spherical latticed shell (with or without holes on wall) was studied and discussed. The results show that

the shock waves have a converging effect at the corner of the spherical shell structure, combined with the
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reflected shock waves, which may seriously affect the dynamic responses of the spherical shell. For the

spherical shell with wall no openings, the explosion responses were greatly affected by the reflected shock

wave, and for the spherical shell with wall openings, the explosion responses were greatly affected by the

space height coefficient. Based on the research results, the reasonable space height coefficient of explosion-

resistant design on spherical shell structure under internal explosion was proposed.

Keywords: spherical reticulated shell; internal explosion; space height; dynamic response; impact load
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Fig.1 Numerical calculation model
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Table 1 Q235 J-C constitutive model parameters

calibration results
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Table 2 Material parameters of explosive
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Table 3 Material parameters of air
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Fig.2 Pressure-time curve of shock waves inside the structure

AL TSR R B 25 A 4 R 5 L T A R
B3 s . MIEL 3 aT LA L BRI M e 5 T A A B
B R HE R I B B vhale YA T HR 2 F
B SRe ) —gk ifrals A P EL UG I ) B KL B S 5 i
BT b B R . BRTE 5T S RS AR ) B R
FIAE R AL B C i V(R T WS EE AR B R W] 2
B BB A el 2 4 7 80 A S 2R AR B
IVATE RSB QNBRAERE =S PV

2.5x10°
2.0x105 |1.98 x10°
]
&
R 1.5 x10°
1.0x10°
5.0 x10¢ \ \ , \ \ \ L ,
0.00 0.02 004 006 0.08 0.10 0.12 0.14 0.16

i R /s
T —+— A <« B —aC

B3 ZMPRENS ABC AR TR E S E i & E
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Fig. 6 Displacement responses of typical nodes
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