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Dilatancy behaviorsand generalized plasticity constitutive
model of rockfill materials

WANG Zhan-jun™2, CHEN Sheng-shui?, FU Zhong-zhi?
(1. Changjiang Ingtitute of Survey, Planning, Design and Research, Wuhan, Hubei 430010, Ching; 2. Key Laboratory of Earth-Rock Dam Failure Mechanism
and Safety Control Techniques of Ministry of Water Resources, Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210029, China)

Abstract: Based on the results of triaxial experiments on rockfill materials, a dilatancy equation is derived by considering the
nonlinear dependence of the dilatancy stress ratio on the stress ratio (i.e. the ratio of the deviatoric stress to the mean stress). This
equation reveals the deformation characteristics of rockfill materials induced by dilatancy appearing at low confining pressure and by
shear shrinkage appearing at high confining pressure. Within the framework of the generalized plasticity theory, the plastic flow
direction vector and the loading direction vector are deduced. A compression index is determined in terms of compactness-dependent
and mean stress-dependent effects. Then the plastic modulus is formulated as a function of the mean stress, the shear stress ratio and
the compactness. On the basis of above studies, a new elastoplastic constitutive model is derived by considering the particle breakage
of rockfill materials. The methods are addressed to determine ten material parameters of this model. Finally, the proposed model is
used to simulate the triaxial tests on rockfill materials under different confining pressures and stress-paths, and the simulation results
are good agreement with the experimental data.

Keywor ds: rockfill materials, particle breakage; dilatancy; generalized plasticity theory; elastoplastic constitutive model
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