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Effect of Inherent Anisotropy on Stress-induced Fabric of Granular Materials Subject to Pure Shear
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Synopsis

The strain space multiple mechanism model idealizes the behavior of granular
materials based on a multitude of virtual simple shear mechanisms oriented in arbitrary
directions. These mechanisms idealize the micromechanical structure of granular
materials with induced anisotropy and form a second-order fabric tensor, which relates
macroscopic strain to macroscopic stress and has been updated to consider the effect of
inherent anisotropy. This paper investigates the inherent anisotropy’s effect on the
evolution of induced fabric under pure shear loading. Comparison with Discrete Element
Method (DEM) simulation demonstrates that the strain space multiple mechanism model
accounting for inherent anisotropy has the potential to capture the essential features in
the evolution of an induced fabric in granular materials subject to pure shear.
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Fig. 2 Evolution of stress space fabric (combined with isotropic fabric) representing normal component of
contact forces during pure shear
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Fig. 3 Evolution of stress space fabric representing tangential component of contact forces during pure

shear
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Fig. 4 Evolution of stress space fabric during pure shear
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