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Fig.1 Experimental particles and test container.
(From left, coral gravel, crushed stone, test container)
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Fig.2 Analytical particles and test container.
(From left, spherical large particle, small particle, cylindrical large particle, oblate ellipsoid large particle, test container)
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Table. 1 Analysis parameters.

_ Large particle Small Mesh
Unit . .
Cylinder | Ellipsoid | particle | (Test container)
Poisson's ratio - 0.30 0.27 0.17 0.29
Density kg/m®| 2845 2680 2657 8000
Climb speed ms | —— 0.0026
Interparticle
friction rad 05
Damping ratio - 0.8
Young's modulus | N/m? 1.13x10°8
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Fig. 3 Procedure for angle of repose analysis.
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Fig. 6 Cumulative distribution function of
contact force.
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Fig. 7 Relationship between angle of repose and
variance of contact force.
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Fig. 5 Visualization image of sand pit and contact vector at Fig. 8 Relationship between angle of repose and
representative large particle content. percentage of contact points smaller than 6.99 x 1073[N]
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