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The maximum shear modulus of expansive soil during
wetting-drying processes and its prediction

CHEN Wei', SUN De’an', ZHANG Junran’
(1. Department of Civil Engineering, Shanghai University, Shanghai 200444, China; 2. Henan Province Key
Laboratory of Rock and Soil Mechanics and Structural Engineering, North China University of Water Resources
and Electric Power, Zhengzhou, Henan 450045, China)

Abstract: In order to examine the dynamic characteristics of expansive soil in natural environment, the maximum
shear modulus of undisturbed and remoulded Nanyang expansive soil specimens were tested by using a triaxial
apparatus equipping with a pair of bender element. The saturated undisturbed Nanyang expansive soil specimen
was tested using the bender element to measure the maximum shear modulus under different confining pressures.
The maximum shear modulus of the undisturbed and remoulded specimens with the same dry density were
measured in wetting-drying processes and analyzed in combination with the void ratio. The test results indicate
that the maximum shear modulus of the saturated Nanyang expansive soil increases with the increasing confining
pressure. In the relationship between the maximum shear modulus and water content, the drying curve is higher
than the wetting one. It is also found that there is hysteretic characteristics in the maximum shear modulus and
water content relationship, which is mainly due to the suction effect. Under similar dry density the maximum shear
modulus of undisturbed specimen is smaller than the remoulded one. The reason is that there are more large pores
in the undisturbed soil. Finally, an existing formula for the saturated soils is improved for predicting the maximum
shear modulus of the unsaturated and undisturbed Nanyang expansive soil.
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Fig. 1 Delay of the bender element system
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Fig. 2 Undisturbed Nanyang expansive soil
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Fig.3 Graded curve of the Nanyang expansive soil
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Table 1 Basic physical indexes of the Nanyang expansive soil
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Fig.4 Triaxial apparatus with bender element
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Fig. 12 Measured and predicted values of the undisturbed
Nanyang expansive soil
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