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Model test study on the stability of expansive soil slope under freeze-thaw cycle
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Abstract: The reconstituted expansive soil was used for the indoor slope model test to study the displacement, soil
pressure, moisture content and pore pressure of the expansive soil slope model under the action of freeze-thaw
cycle, and to reflect the influence of freeze-thaw cycle on the stability of the expansive soil slope. It is found that the
surface fissures of expansive soil slope under the action of freezing-thawing cycle develop from linear long fissures
with few initial number to network short fissures with more number, which also has a significant influence on the
development of fissures along the depth direction. Soil pressure in single freezing-thawing behavior increases with
temperature decrease, and vice versa. In the process of freezing-thawing, the slope always shows freezing-
shrinkage and thawing heave, but on the whole, it shows the tendency of deformation to the surface. Moreover,
the displacement change rate in a single freezing-thawing cycle positively correlated with the temperature absolute
value. The moisture content in a single freezing-thawing cycle decreases with the decrease of temperature, and vice
versa. The moisture content in the depth direction shows an obvious water transfer phenomenon. With the decrease
of temperature, the pore pressure increases at first and then decreases greatly, while the pore pressure increases at
first and then decreases when the temperature increases. Pore pressure is greatly affected by temperature conduction

velocity. The first freezing-thawing has a great influence on slope deformation, moisture content and pore pressure.
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Fig. 6 Variation curve of earth pressure in freeze-thaw cycle
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Fig. 8 Variation of soil volume under freeze-thaw cycle
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freeze-thaw cycles
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