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Table 1 Volume distributions of the fine sand and coarse sand
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Table 2 The initial form parameters of the fine sand and coarse sand
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Fig. 6 Definition of particle roundness
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Fig. 16 Logical graphical model of sand particle friction
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Experimental study on morphometric changes of sand particles
under freezing-thawing cycles
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Abstract: The surface morphology of quartz particles in the soil is not only the information carrier of the sedi-
mentary environment and transport mechanism from the sediment source area, but also directly affects the macro-
scopic physical property of the sand, which is of great significance to mechanics and practical engineering. Scan-
ning electron microscope was used in this paper and two quantitative indexes, aspect ratio and psephicity, were
used to observe two groups of sand particles subjected to different freezing-thawing cycles. It is hoped that by ob-
serving and studying the sand particles under different freeze-thaw cycles, the variation of the surface morpholo-
gy of sand particles due to freezing-thawing have been summarized, which will provide theoretical basis for fu-
ture studying the historical changes and paleoclimate environment in glacialized and frozen soil areas. It also pro-
vides theoretical support for the practical engineering application in seasonal frozen soil areas. It is shown that
during the freezing-thawing, the psephicity of sand particles first increases, then decreases and finally tends to
be stable due to the interaction among the particles. The aspect ratio first decreases, then increases, and finally
stabilizes. The aspect ratio conjugates with the curve of psephicity. At the same time, during the freezing-thaw-
ing cycles, the frictional action among the particles occurs first, and then the great stress among the particles
causes the particles to break down. The number of freezing-thawing cycles required for the crushing of coarse
sand particles is obviously less than that of fine sand particles. With the increase of freezing-thawing cycles, the
dynamic equilibrium of damage-grinding tends to be stable.

Key words: freezing-thawing cycle; sand; particle morphology; roundness; aspect ratio
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