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Microscopic visualization and understanding of internal erosion of
geo-materials: Development of experimental technique and particle based
numerical method
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Direct observation methods for the seepage flow and the soil particles were
developed in order to deeply understand the mechanisms of the internal erosion of geo-materials. The
experimental technique, which is based on the RIMS (Refractive Index Matching Scanning), was
developed, and it was found that the two dimensional velocities of the seepage flow inside the soil
matrix can be directly obtained from the image analysis. In addition, the 3-D direct numerical
simulation method, which is based on the coupled particle-fluid model, was also developed and was
improved by comparing with experimental results.
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