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The influence of inter-particle friction on the arching effect in granular heaps
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Abstract: In this study, 3D DEM simulations have been conducted to investigate the effect of inter-
particle friction on the macro and micro properties of granular heaps such as the angle of repose, stress
distribution at the bottom, distribution of projected contact force, and number of strong and weak force
chains, etc. The results indicate that increasing the inter-particle friction coefficient leads to an increase
in the angle of repose, which eventually reaches a stable value. Additionally, the peak stress at the bot-
tom migrates from the center outward, and the degree of reduction in contact force at the bottom center
relative to the peak value increases. This results in a more pronounced stress dip and arching effect. The
orientation angle of the conical surface, along which the maximum projection of contact forces occurs,
increases with the increasing inter-particle friction coefficient and eventually stabilizes. The preferential
direction for the mobilization of arching effect is oriented at 15°~25° relative to the vertical direction.
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Table 1 Discrete element numerical simulation parameters
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Fig. 5 Cloud chart of contact force at the bottom of granular heaps
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