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A STUDY ON STEEL BALL PENETORATION PHENOMENA INTO SAND
BY CENTRIFUGE MODEL TESTS
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Centrifuge model tests provide possibilities for laboratory simulation of structural responses in soil
subjected to impact load. In this study, centrifuge model tests of 1/90, 1/60 and 1/39.1 scale models are
conducted to clarify the applicability of the centrifugal simulation technique on steel ball penetration
phenomena into sand. The impact velocities are 150m/s, 200m/s and 250m/s. The predictions from the
different scale tests are calculated based on scaling laws to represent the prototype response and
compared with each other. On the other hand, a numerical simulation is also performed usingr
AUTODYN-2D code and the numerical results are compared with the predictions. The main results
obtained from this study are as follows : 1) For the crater diameter, crater depth and penetration
depth, the predictions from the different scale model tests are relatively in good agreement. 2) The

centrifuge model test is useful to predict the steel ball penetration phenomena into sand. 3) The

numerical simulation gave a reasonable prediction of the steel ball penetration depth in this case.
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