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Abstract: The freezing characteristic curve describes the variation of unfrozen water content with temperature in soils, and it is

of engineering value to provide a model for calculating freezing characteristic curves suitable for different soil types. The

freezing characteristic curves of six kinds of soils are tested by using the nuclear magnetic resonance technology, and a method

for determining parameters of Michalowski model describing the freezing characteristic curves of soils is given. The influences

of the initial water content and soil properties on the freezing characteristic curve are analyzed, and the model is improved by

using the characteristics of Michalowski model parameters. The study shows that the freezing characteristic curve is

independent of the initial water content, and that of the soils with different initial water contents is the same during the freezing

process. Without considering the influences of temperature, the model parameter wa is approximately equal to the maximum of

bound water content in the soils, which can be used as an important index parameter to analyze and evaluate the characteristics

of clay. The practical value is improved by the single-parameter Michalowski model as it performs well in predicting unfrozen

water content with less model complexity, but the applicability of the model needs to be verified.
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Fig. 1 Freezing characteristic curve of Michalowski model
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Fig. 3 Spectra of XRD diffraction of soils
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Table 1 Physical properties of soils

TR FEBAE LERA 2R W BBPESR

Gy BS%  WMEE ow/% ow /% I,
#] 0 2.71 19.2 283 9
) 20 — 26.1 39.6 14
3 40 — 34.6 533 19
#4 60 — 413 73.4 32
#5 80 — 51.8 89.8 38
*6 100 2.45 62.2 104.5 42
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Fig. 4 Change curves of water content of samples with different

initial water contents during cooling process
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Table 2 Parameters of fitting curve

LRSS R & R m MR AR R
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*6 -0.24 1.58 0.98
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Table 3 Parameters of Michalowski model
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