Effect of particle shape on the rotation field of granular materials
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ABSTRACT

The Discrete Element method allows for the modelling of the behaviour of individual particles in a gran-
ular medium. Although spherical particles are the simplest and most widely used particle geometry,
various techniques have been developed to model non-spherical particles (such as multi-spheres, su-
perquadrics, polyhedral, and potential surfaces). Independently of the modelling method used, the main
characteristic of modelling non-spherical particles (at least for relatively non-elongated particles) is the
geometric interlocking [1], which can be qualitatively described by the reduced rotation of the particles
during deformation and flow.

In this work, we consider the rotation field for simple assemblies of granular materials subjected to ex-
ternal loads, for both spherical and non-spherical particles. We discuss the use of statistical measures to
define the main features of the granular deformation and link it to measures of particle non-sphericity.
The relation of these results with existing results is discussed, considering experimental results, numer-
ical results including those obtained using rolling friction models, and continuum mechanics modelling
[2]. The results provide useful indications on the advances needed in grain-level experimental measure-
ments of granular materials.
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