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Elastoplastic constitutive model of unsaturated expansive soils

CAO Xue-shan
( Hohai University, Nanjing 210098, China)

Abstact: The microstructure parameter of the expansive soil model, proposed by Alonso in 1999, is difficulty to test. After
describing the expansive soil test under cyclic drying and wetting, the structure characteristics of expansive soil were analysed,
and the mechanism of microstructure behavior of expansive soil was studied. The conclusion is that the strain observable at the
macroscopic scale can be divided into two parts: one part is the coupled micro-and macro-structure strain, which comes from
the swelling-shrinkage strain of particle assemblage at the microscope; the other is macrostructure plastic strain. Therefore, the
expansive model was modified. In the modified expansive model, the former strain was calculated by macrostructure
parameters and ¢, a micro-and macro-structure coupled parameter. The latter strain equaled to the elasto-plastic strain of low
plastic unsaturated soils. Finally, an example indicates that the calculated result of the model is similar to that obtained from
expansive soil test.
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Fig. 1 Expansive clay test under cyclic drying and wetting
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Fig. 2 Pore-size distribution of expansive clay
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Fig. 3 Modified expansive soil model calculation example of
volumetric strain during suction cycles
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Table 1 Model parameter of expansive soil

K K A(0) r BlkkpPay  p‘/(kPa) e k M S,
0.045 (D/kPa 0.16 0.564 0.00544 42 0.932 0.0073 1 @)/kPa
o /[(kPa) D, /(kPa) t Foo fo ny, fo f n, 50
50 450 2.99 0 0.01 3.02 0 0.012 0.402 125
100 450 2.99

iE: @k (p)=max{0.005,0.0398-0.00745log p} 5 @ Si(s) = 0.8 +0.092{1.22 - 0.22log s} ©
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