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6. Conclusions

A physically based constitutive model for unsaturated soils has
been proposed. The bonding factor f (representing the magnitude
of the inter-particle bonding due to water menisci) and the average
skeleton stress are employed as constitutive variables. These vari-
ables allow consideration of the effects of the average pore fluid
pressure (resulting from pore air and bulk water) and of the in-
ter-particle bonding generated by water menisci. A relationship
between e/es (i.e. the ratio between unsaturated and saturated val-
ues of void ratio at the same average skeleton stress) and the bond-
ing factor f has been developed and validated against different
experimental data sets. Then an elasto-plastic model has been for-
mulated for both isotropic and triaxial stress states. In the pro-

posed model, only one surface is used to characterize the yield
condition of the soil, which also means that a smaller number of
model parameters is necessary. Comparisons between simulated
and experimental data suggest that the proposed model is able
to predict reasonably well a variety of important features of the
mechanical behavior of unsaturated soils.
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