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The Principle of Interaction Between Plastic

Volumetric and Shear Strains for Unsaturated Soils

Wang Jingtao
(1. Department of Architectural Engineering, Xinyang Normal University,
Xinyang Henan 464000, China;2. School of Ciwil Engineering and Mechanics, Huazhong
University of Science and Technology, Wuhan 430074 , China)

[ Abstract |

In this paper, the principle of interaction between plastic volumetric and shear strains for rock

and soil has been extended to the field of unsaturated soils. Two new interactions of suction — plastic volumetric

strain and pore air pressure — plastic volumetric strain appear in the unsaturated state of a soil besides the

interaction between plastic volumetric and shear strains.

The suction possesses a dual property. Thereby the effect of the suction on plastic volumetric strain includes

two opposite aspects. By means of this property of suction, the physical significance of effective stress parameter,

effects of suction on volume change and preconsolidation pressure, and the mechanism of collapse upon wetting all

can be explained. In addition, it is theoretically proved by application of this principle of interaction that the

critical state line for unsaturated soils exists, and is unique and independent of the stress history.

[ Key words ]

matric suction; the principle of effective stress

the principle of interaction between plastic volumetric and shear strains; unsaturated soil ;
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