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processing on a granular matter layer
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Abstract

Granular matter shows macroscopically the collective effects of individual characteristics of solid grains because it is
the soft condensed state of a large assemblage of individual solids. The composition and evolution laws of contact force
chains that exist between the particles as well as that between the particles and the boundaries have a direct impact
on different macro-forces. Among these force chains, macro friction force and thrust force are the main component.
Although the research indicates that the thrust force increases linearly during the process of the granular matter layer
that is pushed horizontally, this force increases exponentially when the granular matter layer reaches a determined
position. In order to achieve the aim of quantitative description of microscopic characteristics for the force chains and
the macro force rules, a discrete element model based on rigorous Hertzian contact law and Mindlin-Deresiewicz contact
theory for normal and tangential contact forces has been suggested. The push process is simulated for different quantity
of uni-diameter 3D balls under gravity loads by using this model. The pushing force rules, friction force rules and the
distribution rule of force chains are discussed quantitatively. The indications are that the effects of the friction force and
the thrust force differs in different stages during the pushing process. It leads to the strength changing of force chains.
Moreover, the reason of inflection for pushing force increasing rule is discovered. These results help to reveal the internal

forces between the particles and particle boundaries.

Keywords: granular matter layer, force chain, discrete element method
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