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Constitutive Relation with Double Yield Surfaces of Expansive Soil Improved by
Lime and Flyash Subjected to Wetting-drying Cycles
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2.School of Civil Eng., Central South Univ. of Forestry and Technol., Changsha 410018, China)

Abstract: The elasto-plastic stress-strain constitutive relation with double yield surfaces of expansive soil improved by lime and flyash was stud-
ied based on the ellipse-parabola constitutive model. Firstly, a series of the triaxial consolidated drained shear tests of the expansive soil improved
by lime and flyash under wetting-drying cycles were conducted to obtain the test curves of deviatoric stress ¢ and axial strain &, shear strain &,
and the test curves of bulk strain &, and axial strain &y, respectively. Secondly, the expressions between the parameters of the ellipse-parabola con-
stitutive model and wetting-drying cycles were fitted based on the triaxial test results. Finally, a modified ellipse-parabola constitutive model
which can reflect the effect of wetting-drying cycles was proposed by introducing the factors of wetting-drying cycles. The study obtained conclu-
sions as follows: 1) The stress-strain relationships between ¢ and €, were strain hardening, and the relationships between ¢ and &, were shrinkage
under wetting-drying cycles, and the test curves of g—&;. g—&; were hyperbola, respectively. 2) The deviatoric stress ¢ decreased and the bulk
strain g, increased under the wetting-drying cycles. The effect under wetting-drying cycles reduced the resistance of shear and compression of ex-
pansive soil treated by lime and flyash significantly. 3) The bulk yield surface was ellipse shape and the shear yield surface was parabola shape in
the p—q stress plane. The bulk yield surface shrunk gradually to the origin of coordinates, and the shear yield surface degraded gradually to p co-

ordinate in p—q stress plane, respectively. The effects of the first 9 wetting-drying cycles on the double yield surfaces were more obvious, and then
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the changes of double yield surfaces with wetting-drying cycles decreased gradually. 4) The constitutive model with double yield surfaces intro-

duced the factors of wetting-drying cycles could quantitatively reflect the influences of wetting-drying cycles on the stress-strain relation of ex-

pansive soil improved by lime and flyash, and the evolutions of ellipse-parabola double yield surfaces. The proposed stress-strain constitutive

equation could well predict the stress-strain relationship of expansive soil improved by lime and flyash under wetting-drying cycles.

Key words: expansive soil improved by lime and flyash; wetting-drying cycle; ellipse-parabola constitutive model; stress-strain relation with
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Tab.1 Parameters of expansive soil sample
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Tab. 2 Fitting results of model parameters
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