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Micromechanical analysis on anisotropic deformation of granular soils
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SYNOPSIS : Anisotropic characteristics of deformation are important to understand the particular
behavior in the pre—failure state of soils. Recent experiments shows that cross—anisotropic moduli of
granular soils can be expressed by functions of normal stresses in the corresponding directions,
which is closely linked to micromechanical characteristics of particles. Granular soils are composed
of a number of particles so that the force-displacement relationship at each contact point governs
the macroscopic stress-strain relationship. Therefore, the micromechanical approach in which the
deformation of granular soils is regarded as a mutual interaction between particle contacts is one of
the best ways to investigate the anisotropic deformation of soils.

In this study, a numerical program based on the theory of micromechanics is developed. Modified
Hertz-Mindlin model is adopted to represent the force-displacement relationship in each contact
point for the realistic prediction of anisotropic moduli. To evaluate the model parameters, a set of
analytical solutions of anisotropic moduli is derived in the isotropic stress condition. By comparing
the analytical solutions with exact values, we confirm that the analytical solutions can be utilized to
evaluate model parameters within the acceptable range of error of 10%.
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Read:
Input parameters and Loading steps

v

Sub loading step: "[c]

Calculate:
Degree of fabric anisotropy, Na

Update:
Void ratio, Ne with strain increments
Co-orination number, "C,,

and contact density, 'n,,

v

Compute microscopic values and Perform the summation

through p =1~ 360 degrees and y = 0 ~ 180 degrees

| Calculate: Contact forces, fiy and fg

‘ Calculate: Contact stiffness, Ky and Kg

n+1

Ji]

L -

Calculate part of :
Macroscopic displacements and strains

Construct:
Global stiffness(compliance) matrix

Calculate:
Cross-anisotropic moduli (E, E}, etc.)

v
Update:

Macroscopic displacments and strains
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