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Deformation Characteristics and Strength Deterioration Law of Saline
Soil Under Cyclic Freeze-thaw Action
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Abstract; The saline soil has the adverse characteristics of frost heave and salt erosion under the action of freeze-thaw
cycle, which frequently induce uneven settlement of foundation. To analyze the deformation characteristics and strength
deterioration law of saline soil under cyclic freeze-thaw, unconsolidated and non-drained triaxial test was carried out on
saline soil of a UHV project in Wuwei, Gansu province. The results show that the stress-strain curve of saline soil un-
dergoes elastic, elastoplastic and plastic failure hardening stages, but the hardening characteristics are significantly dif-
ferent. The number of freeze-thaw cycles has a significant deterioration effect on shear strength, and the attenuation
process shows a logarithmic function relationship from fast to slow; shear strength is positively correlated with freezing

temperature,, and the attenuation rate shows a first-order exponential function relationship with the number of freeze-
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thaw cycles. With the increase of the number of cycles of freezing and thawing, the cohesion decreases rapidly and

then tends to stabilize in exponential function, while the internal friction angle increases rapidly and then tends to stabi-

lize in exponential function. The failure modes of saline soil include shear failure, bulging failure, frost heave damage

and salt erosion damage, which lead to the transition from shear failure to bulging failure. The deformation mechanism

of saline soil under cyclic freeze-thaw was revealed, which could provide a theoretical basis for the stability analysis of

saline soil in UHV engineering.

Keywords : saline soil; cryofreeze-thaw cycle; deformation characteristics; shear strength parameters; deterio-

ration pattern
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