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Physical and mechanical properties of frozen saline
soil . research status and prospect
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Abstract ; The massive infrastructure construction in the northwest inland and southeast coastal saline soil areas of China
promotes the development in physical and mechanical researches of frozen saline soils. This review summaries the re-
search status at home and abroad from four aspects of frozen saline soils such as strength, freeze-thaw deformation,
water-salt migration law, as well as the variation of soil mesostructure and microstructure. The research tendency is
put forward as follows based on the review of references. The negative testing temperature range of experiments is re-
quired to expand, in order to investigate the effects of the secondary phase change on strength characteristics and
freeze-thaw deformation mechanism of frozen saline soils. It is lack of the investigation on the influence of the second-
ary phase change of sodium chloride on soil physical and mechanical properties. In addition, this review points out that
the deformation mechanism of frozen saline soils during the freezing and thawing can be studied on the following four
parameters, including unfrozen water content, matric potential, pore water pressure, and the amount of salt crystalli-
zation and dissolution. However, the available sensors cannot meet the requirements of size and accuracy in laboratory
tests to obtain the values of the mentioned parameters. For the reason that the size of sensors is usually large and the
accuracy of them is not high enough. Therefore, the application of the miniaturized and high-accuracy sensors for mo-
nitoring the parameters during the freezing and thawing is a prerequisite for establishing a reasonable thermos-hydro-
salt-mechanical coupled model. A novel idea is also proposed in this review that unfrozen water content can be taken
as a connection to build the relationship between microscopic and macroscopic aspects. To be specific, unfrozen water
content is related to the micro pore size distribution and is an important parameter of researches on strength characteris-
tics and water-salt migration of frozen saline soils.

Keywords: frozen saline soils; strength characteristics; freeze-thaw deformation; water-salt migration; mesoscopic and

microscopic structures
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