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Numerical Methods of Pressure—Impulse Diagrams for Damages of Plates
Under Blast Loads

CHEN Yun', FENG Shunshan', WANG Fang', HU Songtao?
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2. No. 9374 Factory, Hefei 230041, China

Abstract The different damage levels of targets can be expressed by different P-I diagrams. P-I diagrams, which are very important in
the estimation of the blasting effect on targets, also provide a basis for the design of protective structures. Targets can be represented by
metal plates with a certain thickness, and with the reflected parameters, the reflected pressure—impulse criterion can be used to assess the
damage caused by the blast. This paper combines the analytical and numerical methods to obtain the P-I diagrams of a certain metal plate.
Using the finite element analysis software ANSYS/LS—-DYNA, the numerical model is built, where the process of TNT column blasting
above the metal plate is simulated. The variations of pressure and impulse are studied, for different mass of TNT and the blast distance.
With the obtained P-I diagrams, the coefficients affected by the boundary condition of the experiments are studied. The results of the
experiments and simulations are found in good agreement, which validates the numerical model.
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Table 1 Comparison between simulations and experiment
/m w./mm w,/mm o= Ze /MPa /MPa r
1* 0.9 92 13 77 1.19 0.647 1.623 2.51
1* 1 79 9 72 1.09 0514 1.291 2.52
1* 1.2 48.5 0 45 1.06 0.323 0.647 2.01
2# 1.33 82 11 69 1.18 0.361 0.751 2.08
2¢ L.5 53 0 50 1.04 0272 0.535 1.97
3* 1.63 65 7 57 1.13 0.261 0.536 2.05
2 P-l
Table 2 P-I diagram
o P'/MPa i,/(Pa-s) DN
0.1 0.069 57.8 20.9 £
0.4 0.275 231 30.4 2
0.7 0.482 405 95.7 g
1.0 0.688 579 78.1 e
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