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Modeling of Dynamic Behavior of Granular Materials Using PFC Software

Sadegh Afzalinia

Abstract

Particle flow code software models the dynamic behavior of granular materials
using discrete element method. In this software, granular materials are generated as
spheres (clusters by combining spherical particles) and boundaries are created as walls.
Input data in this model are physical and mechanical properties of granular materials
and boundaries (walls). Parameters including velocity and position of particles, stresses
between particles, forces and moments applied on the walls, energy produced in the
model, and some unknown properties of granular materials could be outputs of this
model. Calculation cycle in PFC is based on Newton’s second law and the law of force-
displacement. Particle movement which comes from internal and contact forces of
particles is estimated using Newton’s second law. Contact forces resulting from relative
movement of particles at the contact points are calculated using the law of force-
displacement. Of the most common applications of this software in agricultural
engineering are determination of repose angle and porosity of granular materials,
estimation of the mechanical properties of granular materials by simulating tri-axial test,
estimation of soil reaction forces on the tillage tools, and modeling of manure, fertilizer,
and seed flow in the hoper of fertilizing and seeding machines. Some of these
applications are covered in this study.

Keywords: modeling, discrete elements, spherical particles, PFC
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