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5. Conclusions

(1) Sliding and rolling frictions between particles and

between particle and wall are the primary factors of con-

trolling the translational and rotational motion of a particle

and hence the formation of a sandpile; the angle of repose

increases with the increase of either rolling or sliding

friction coefficient. The angle of repose decreases with the

increase of particle size.

(2) The relationship between the angle of repose and the

container thickness can be described by the exponential law

proposed by Grasselli and Herrmann [15]. The characteristic

length, k, in this law is not a constant but decreases with

particle size for cohesionless particles.

(3) The angle of repose for sandpiles formed by dis-

charging method can be estimated by Eqs. (3)–(5) as a

function of key variables such as sliding and rolling friction

coefficients, the container thickness and particle size for the

varying ranges considered.

(4) Comparison between the simulated and experimental

results under comparable conditions further confirms the

proposed DEM-based simulation technique is a valid

method to study the formation of sandpiles and the angle

of repose.
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