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Experimental study of impact of non-uniform shrinkage
on engineering behaviors of expansive soil

FENG Xin, KONG Ling-wei, GUO Ai-guo
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China )

Abstract: Through adjusting the working parameters of temperature and humidity in the constant temperature and humidity
equipments and changing the expansive soil evaporation path, the non-uniform shrinkage test of saturated expansive soil under
different drying rates is achieved, which combined with swelling test and direct shear test to research the expansion and contraction
characteristics and strength properties of expansive soil under non-uniform shrinkage test. The experimental results indicate that the
smaller the drying rates is, the larger the deformation of the expansive soil and the higher of the shear strength is. The contraction,
shrinkage deformation and shear strength of the expansive soil under uniform shrinkage condition are larger than non-uniform
shrinkage condition. The main reason for these differences is the different paths of evaporation in non-uniform shrinkage test, which
leads to different water contents along the depth direction, different matrix suction and different strain. The non-uniform shrinkage
changes the homogeneity of expansive soil and limits the expansion and contraction characteristics and strength properties of
expansive soil.
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Table 1 Physico-mechanical properties of expansive soil
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Table 2 Swelling-shrinkage properties of expansive soil
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Table 3 Surrounding parameters of soil samples
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Fig.1 The comparison between samples in different
shrinkage test
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Fig.2 The sample of expansive soil in uneven shrinkage test
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Fig.4 Relationship between linear shrinkage rate and
water content of expansive soil
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Table 5 Drying rates in various experimental schemes of
expansive soil
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Table 6 Relationship between coefficient of shrinkage
and drying rate
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Fig.8 Stress-strain curves of expansive soil under different upper load and drying rate conditions
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Fig.9 The relationship between shearing strength and
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