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Effect of loading velocity on residual settlement of granular layers under cyclic loadings

T8 B - s B
Akiko Kono and Takashi Matsushima
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Cyclic loading tests were performed on 1/3 scale steel ball layer to investigate the effect of the loading
velocity on the settlement of granular layer. Two types of loading velocity (standard loading and impact
loading) are used in the test and the residual settlement of the layer with respect to the number of cycles
was measured. At the same time, the motion of the grains on the vertical front surface of the vessel was
captured by high speed camera and Particle Imaging Velocimetry (PIV) was adopted to quantify the
grains motion. It turned out that the cumulative settlement in the impact loading is caused by the grain
motion during the unloading regime of each loading cycle. Moreover, the corresponding simulations were
performed by Discrete Element Method (DEM), which indicated that the contact points between grains
under the loading plate are lost during the unloading regime in the impact loading. Therefore, it is
concluded that the discrete nature of granular layer plays an important role in the cumulative settlement of
the layer.
Key Words : granular layer, cyclic loading, loading velocity, DEM, PIV
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