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Hypoplasticity Model for Overconsolidated Clay with
Consideration of Fabric Anisotropy
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Abstract: A hypoplastic constitutive model was proposed to describe the anisotropy of overconsolidated clays within
the framework of hypoplasticity, which can effectively capture both the initial anisotropy and the stress-induced ani-
sotropy behavior at the stage of loading. By incorporating the fabric anisotropy variable into the structural tensor of the
hypoplastic model and defining the fabric evolution law, the existing anisotropic hypoplastic model was improved to
provide a more accurate description of variations in shear strength and stress-strain response with the change in load-
ing direction. The proposed fabric evolution law simultaneously accounts for the influences of both the stress rate and
the strain rate on fabric evolution. At the early stage of loading, the stress rate significantly affects the fabric evolu-
tion, while the influence of strain rate becomes more prominent as the loading progresses. A comparison with various
laboratory tests demonstrates that compared with the classical hypoplastic constitutive model, the improved hy-
poplastic constitutive model can more accurately reproduce the anisotropic behavior of overconsolidated clays.
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