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Introduction — Current study

Questions:

How/why does granular fabric evolve?

Relationship between the changing fabric and the bulk
stress?
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Fabric densities:
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f̂ n(n) normal force density
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Fabric densities:

Unit sphere

ĝ(n) contact density

f̂ n(n) normal force density

f̂ t(n) tangential force density

Example: ĝ(n) = number of contacts per particle per area
of unit sphere
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2a

Divergence

− ṅ ·
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Application — Intermediate principal stress

At the steady state −→ stationary densities:
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- Coupled non-linear PDEs on the 2D unit sphere

- Solution depends on the “data” D: the bulk deformation

- Solve for the density distributions ĝ(n), f̂ n(n), and f̂ t(n)

- Use f̂ n(n) and f̂ t(n) to find the corresponding stress σ
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Solution of PDEs:

Kuhn — November 12, 2007 http:// faculty.up.edu / kuhn / papers / ASME07.pdf LATEX



Introduction & Scope
Principles

Model & Calibration
Applications

Possible applications
Intermediate principal stress

Conclusions

Conclusions:

A model for fabric evolution

Based on transport of contact and force densities

Calibrated with DEM

Reasonable prediction of effect of intermediate principal
stress
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