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Abstract: In order to find the rule of effect of different temperature conditions on salt expansion of sodium
sulfate saline soil, and ensure the safty operation of road engineering in area of saline soil, the salt expansion
ratio of sodium sulfate saline soil in different temperature environments are measured by laboratory test. By
analyzing the variation of soil samples before and after cooling, the water contents without phase change at
different temperature, and CT scan images, the influence of salt expansion on the soil components at different
temperatures is obtained. The research result shows that (1) salt expansion intensifies and tends towards
stability as the temperature decreases; (2) the main temperature range of salt expansion is from 0 °C to the
initial precipitation temperature of salt crystals, its precipitation is very little at negative temperature, so the
induced salt expansion is very small; (3) moisture content decreases as temperature decreases at positive
temperature, the diminishing trend is decreasing and gradually stabilizing at 0 C; (4) the damage of soil
structure increases as the temperature decreases; (5) the change of porosity occupied by air is mainly
decided by the change of water content, and it changes acutely as the water content changes acutely, in
addition, they show a inverse relationship.
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Fig. 1 CT scan images of soil samples before and

after cooling
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Fig.2 Curve of sodium sulfate solubility
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Tab.1 Dimensional changes of soil samples before and after experiment

. HAA/mm
TRLpE/°C R Fh/g  wAKE/ % SEE/% i/mm n - g T/ (g em ™)

25 128 62.2 62.2 62.2 1.75
1 804.7 18 3.8

10 132 63.2 63.2 62.7 1.65

25 128. 1 62.2 62.2 62.2 1.75
2 805.5 18 3.8

0 133.5 63.6 64 63 1.61

25 128.6 62.2 62.2 62.2 1.73
3 805.9 18 3.8

-10 135.2 64 64.5 63.8 1.59
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Fig.3 Comparison of sodium sulfate saline soil

samples before and after cooling
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Fig.4 Water contents without phase change of sodium

sulfate saline soil at different temperatures
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Fig. 5 Porosity ocuppied by each component of soil
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