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Abstract: Temperature is one of the most important external environmental elements, which has a sig-
nificant influence on hydro-physical properties of expansive soils. Taking one typical Nanning expan-
sive soil as the research object, swelling and shrinkage tests were carried out at the temperature of 5~
45 °C. The results show that the swell-shrinking characteristics of the expansive soil are significantly af-
fected by temperature. The swelling ratios increase with the increase of temperature. The shrinkage ra-
tio increases first and then decreases with rising temperature, and there is a critical temperature T,=

35 “C. Furthermore the mechanism of temperature effects on the swell-shrinking characteristics of the
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expansive soils was explained based on the adsorptive bound water tests at different temperatures (5~
45 °C). With the increase of temperature, the amount of bound water decreases, and the thickness of
the water film becomes thinner. The change of soil microstructure has caused two results: @ The suc-
tion between the soil particles weakens and the repulsive force increases during the process of soil wa-
ter absorption and expansion. Macroscopically, it is an increase of soil swelling; @For the loss of wa-
ter shrinkage, the decrease of the water film thickness makes the reduction of the distance between
soil particles and promotes the transformation of the soil particle framework from a loose state to a
compact state, the shrinkage increase. After reaching a certain temperature, the water evaporation
time 1s shorter, and the soil-water interaction is intensified. The soil skeleton have no sufficient time
to transform into a compact state, which is the main reason for the decrease in shrinkage deformation.

Keywords: expansive soil; swell-shrinking properties; temperature effect; bound water; micro-mech-

anism
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Table 1 Basic physical properties of expansive soils
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Fig.1 Swell-shrinking deformation tests
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