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Table 1 Material parameters of TNT explosive

o/(geem ) D,/(km+s™') Py/GPa A/GPa B/GPa R, R2 1) E,/M]
1.63 6.93 27 371 7.43 4.15 0.95 0.3 0.007

®2 HHMIRM B SH

Table 2 Material parameters of steel inner-lined plate

o/(g+cm ?) E/GPa A o,/GPa E./GPa C P B

7 850 206 0.3 0. 337 9.4 40. 4 5

x3 BEIMHSH

Table 3 Material parameters of concrete

o/(g+cm™®) E/GPa A o,/GPa  E./GPa C P B
2 400 30 0.18 0.035 12.7 0 0 0.8

R4 TEEHNEFMEXR

Table 4 Relation between pressure and volumetric strain

NI 0.0 0.05 0.09 0.15 0.19 0.21 0.22 0.25
JE 71 /MPa 0.0 0. 34 0.45 1.27 2.08 2.71 3.92 5.66

x5 KHRESH

Table 5 State parameters of water

o/(g+em™)  ¢/(mes™") S S, S, Yo a E,/M]
1020 1 650 1.92 —1.98 0.22 0.5 0 0
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Table 7 Effect of air tank and bubble curtain on effective stress in typical positions of steel lining

Ji 7 W {5/ MPa AR/ %
SR A
By | BRI REARLID ALV BRI REALID ANV
A 328.1 231.5 53.5 24.2 29.4 83.6 92.6
B 76.9 44.9 31.7 25.2 43.9 58. 8 67.2
C 201.5 108. 2 132.0 83. 1 46. 3 34.5 58. 8
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Protective performance and dynamic response
analysis of explosion testing pool

Hu Yafeng', Jin Janfeng', Gu Wenbin*, Chen Liang', Zhang Ruijiang’
(1. Huayin Ordnance Test Center , Huayin 714200, Shaanzi, China;
2.College of Field Engineering » PLA University of Science and Technology ,
Nanjing 210007, Jiangsu, China)

Abstract: In this work, in view of the design issues concerning the strength of the explosion testing
pool, we simulated numerically the shock wave propagation in water and structural dynamic responses
of the testing pool subjected to a 10 kg TNT explosion impact loading using the nonlinear dynamics
program LS-DYNA. We also quantitatively calculated the capability of the air tank and the bubble
curtain to weaken the shock wave in water. The results show that the weakening effect of the air tank
on the shock wave peak pressure and the specific impulse is close to 50% and 16. 2%, that of the bub-
ble curtain on the shock wave reflection and the specific impulse is as high as 86. 2% and 75. 6 %.
Based on this, we further analyzed the mechanism of the impact loading and the structural response
and carried out a preliminary investigation of the distribution and transmission of the explosion energy
between each substance. Our work can be used as reference for the engineering design of similar ex-
plosion testing pools.
Keywords: explosion testing pool; stress and strain response; protective performance; LS-DYNA
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