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The penetrator is an impact probe that penetrates a surface layer made from
sand-like granular material and clarifies the interior structure under the ground. In the present
study, a gas model to describe the macroscopic behavior of the sand around a penetrator with the
equation of state combining the irreversible compression process with the elastic
unloading-and-recompression process was proposed. The quasi compression experiment for the granular
materials, such as, the glass beads, the silica sand, and their mixture demonstrated that the
present model is appropriately applied to general sand-like granular material. After clarifying the
mathematical features of the fluid dynamic equations with the present model, the numerical method to

simulate granular flow after high-speed impact was developed and was successfully applied to the
problems of a penetrator and a surface sampling corer.
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