Effect of Particle Shape on the Elastic Anisotropy of Granular Materials

Develop SMART constitutive models that can

account for key Microscopic Features:

Shape, size, contact behavior, networks etc.
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Experimentally observed ELASTIC adaptivity in
granular materials is often neglected in existing
constitutive models
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Goal: To understand how Elastic Stiffness
anisotropy adapts based on the contact

network and shape of the particles
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An analytical scaling relation of the elastic anisotropy
E,/Ey of assembly composed of ellipsoidal particles :
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Enhancing Existing Anisotropic Models

Anisotropic Hyperelastic model:
Houlsby et. al (2019)

Y = f(€°, a) ===>D(e a)
a reflects microstructural anisotropy

Enhancement: Motivated by (*) at

For assemblies composed DEM scale:
of spherical/ellipsoidal

Particles
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Prediction of the model against DEM for multiple aspect
ratios and orientation of particles
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