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This research develops an analytical procedure using a phenomenalistic
mathematical model for the phase change-dependent geotechnical hazards in snowy cold regions by
performing experimental and analytical studies. First, we established a new testing method for model
tests on soil grounds subjected to freeze-thaw actions and seepage flow, and revealed that seepage
pressure and frost-susceptibility and water retention-permeability characteristics of geomaterials
seriously influenced the seepage erosion behavior of freeze-thawed soil ground. Next, we developed a
numerical model to simulate this seepage erosion phenomenon with the framework of hydraulic erosion and
overhanging failure by a triple-grid approach. Since the numerical results showed a good agreement with
the experimental results, we concluded that the newly proposed analytical procedure is applicable to a
freeze-thaw and seepage-erosion complex geotechnical hazards, which may occur in the snowy cold regions.
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(1) Downwar d surface erosion
(2) Sdesurfaceerosion
(3) Upward surface erosion
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