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A volume stress correction method for SHPB passiveconfined
pressure of granular materials
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Abstract: Aiming to overcome the disadvantages and demerits in the stress calculation in the passive confinement pressure
SHPB tests of granular materials, a numerical modified approach is proposed in the present paper. The modified approach is
also verified by finite element numerical simulation and experimental results. The results show that when the length of
specimen is much shorter than the length of thick-walled hollow cylinder, the edge effects will lead to a non-uniform
distribution of deformation along the length of hollow cylinder. Therefore, the configuration of thick-walled cannot be
simplified as a plain stress problem when calculating the stress and deformation state of granular material. Due to the fact that
the thick-walled hollow cylinder is elastic, the real radial stress in the hollow cylinder is proportional to the theoretical
predictions. The proportionality coefficient has a quadratic function relation with the length of specimen.
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Table1 Summary of SHPB tests

s IR FIRFEI% Wiht/g HeFE R /mm T/ (grem™) AR S /% S JE/MPa
G60-0.2-01 25 10.02 1.29 58.73
G60-0.2-02 25 10.00 1.29 60
G60-0.2-03 25 9.98 1.30 61.31
G60-0.2-04 P 30 1390 10.02 1.29 58.73 02
G60-0.2-05 30 10.00 1.29 60
G60-0.2-06 30 10.02 1.29 58.73
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