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Abstract: The soil-water characteristic curve (SWCC) indicates the water retention properties of un-
saturated soil, which is strongly related to soil hydro-mechanical behavior. The freezing characteristic
curve of the soil represents the relationship between the potential energy of the liquid water in the soil
and the water content. It can also represent the water retention behavior of unsaturated soil. In this
study, loess was selected as the research object. The freezing characteristic curves of untreated loess
and lime-treated soil were obtained from a cryogenic thermostat cold bath and nuclear magnetic reso-
nance (NMR) system, and then the soil-water characteristic curve at 0°C was deduced by applying the
freezing temperature reduction method. In addition, the measured soil-water characteristic curve was
obtained by using the filter paper method at around 0°C. The two results were compared and analyzed,

and the influence of the vacuum saturation process on the soil-water characteristic curve of the soil
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sample was discussed. The soil-water characteristic curve measured by the filter paper method has a

good consistency with the freezing characteristic curve of the unsaturated soil samples. The deduced

SWCC by NMR test of saturated sample was settled below that of unsaturated soil sample. This can

be due to frost heaving during the freezing process inside the saturated soil sample. More large pores

were formed during this process because more soil structures were destroyed. And it led to a decreas-

ing water retention capacity.

Keywords: Soil-water characteristic curve; freezing characteristic curve ; unsaturated soil; NMR
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Fig.1 Soil-water characteristic curves at 0 °C
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