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Research on the Improvement of Soil and Water Characteristics of Saline Soil Based on
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Abstract: To enhance the water-holding capacity of saline soil under the special environment of freeze-thaw and salt-swelling cou-
pling, in this paper, sulphoaluminate cement (SAC) and sisal fiber (SF) were combined to improve the soil. The filter paper meth-
od was used to explore the variation law of the soil-water characteristic curve (SWCC) of the improved soil under normal temperature
and freeze-thaw cycling conditions. By comparing models, the optimal model is selected to further analyze the variation mechanism
of the soil’s water-holding capacity under the action of freeze-thaw cycles. With the help of sensors, the complete law of the substrate
suction force changing with temperature during the freeze-thaw cycle process is revealed from a dynamic perspective. The results
show that the composite materials significantly enhance the water-holding capacity of the soil mass, among which the ratio of 10%
SAC+0. 7% SF has the best effect. The freeze-thaw cycle causes the SWCC as a whole to move downward to the left, but the compos-
ite material effectively inhibits structural damage, and the movement amplitude is small. The Van Genuchten model has the best fit-
ting effect on SWCC for this type of soil. Freeze-thaw cycles cause the parameters of the soil model to develop in a direction unfavor-
able to the water-holding capacity of the soil, but the improved soil still has excellent soill-water parameters after freeze-thaw. Dur-
ing the freeze-thaw cycle, when the temperature is lower than the initial freezing temperature, the substrate suction increases, while
during thawing, the substrate suction first rises briefly and then drops rapidly.
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