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Fig. 1 Sketch of the multi-layer structure
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Table 1 The main parameters of TNT explosive

o/(g/cm®) ve/(m/s) pe/ (GPa) A /(GPa) B /(GPa) R, R, 19) E,/(GPa)

1.63 6930 20. 60 373.8 3.75 4.15 0.9 0. 35 6.0
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Table 2 Material parameters used in JHC model for concrete

o/(g/cm®) a b N ¢ 1./ (GPa) S G/(GPa) D, D,
2. 440 0.79 1.60 0.61 0. 007 0. 048 7.0 14. 86 0.04 1.0
€/ min p/(GPa) p./(GPa) k,/(GPa) k,/(GPa) ks/(GPa) p,/(GPa) T/(GPa) 1
0.01 0.016 0.001 85 —171 208 0.08 0. 004 0.1
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Table 3 The main parameters of foam aluminum and foam concrete

Material o/(g/cm®) E/(MPa) v oo/ (MPa) )
Foam aluminum 0. 80 500 0.21 15.0 0.2
Foam concrete 0.72 270 0.18 6.0 0.2
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Fig. 7 Energy-time curves in the absorbed layer
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Numerical Simulation on Propagation of Underwater
Blast Shock Wave in Absorber Structure

LI Shun-Bo"*,DONG Zhao-Xing"*.QI Yan-Jun'?,SUN Shu'**

(1. State Key Laboratory for Geomechanics and Deep Underground Engineering ,
China University of Mining & Technology s Xuzhou 221008 ,China
2. School o f Architecture and Civil Engineering s China University of Mining & Technology
Xuzhou 221116 ,China)

Abstract: The underwater blast shock wave in absorber structure was numerically simulated by AN-
SYS/LS-DYNA. The results showed that the shock waves decay in the absorption foam layer due to
the effect of the constitutive of the foam material, and the peak pressure of the stress wave in the
multi-layer structure containing foam concrete has a greater decline than that with foam aluminum,
but this has little impact on shock wave transmission. The shock peak pressure in the protective struc-
ture with absorbed layer is only 14% of that without an absorbed layer. Further analysis showed that
the total energy of foam concrete is higher than that of foam aluminum,indicating foam concrete is su-
perior to foamed aluminum as the absorbed layer in protective structure.

Key words: shock wave;absorbed layer;numerical simulation;foam concrete;foam aluminium



