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Arch Formation in the Flow of Granular Media

Hide SAKAGUCHI, Tohru IGARASHI and Ichiro AOKI

Abstract

Dynamic process of the arch formation in the flow of granular media from the 2D hopper

was investigated by numerical simulations using DEM. Basic flow patterns and its instabilities

were found in mono-size dense regular packing system. Either left—side or right-side

asymmetric flow was dominated and it showed flipping mode which was strongly related to arch

formation. Analysis of the kinetic energy history gave the identical duration of oscillation to the

duration of flipping. And this analysis suggested the existence of the independent two different

density wave propagations which were complicated with arch stability.
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Parameter Unit Value
Radius of Elememt r mm 5.0
Time Step At us 50.0
Unit Weight o kg/ ot 1190.0
Normal Spring Constant Kn |N - m/s| 1.0Xx10®
Shear Spring Constant Ks N.m/s| 1.0x10°
Normal Damping Constant gn | N « s/m 220.0
Shear Damping Constant 5s N-.s/m 1.0
Element Friction Constant ¢ 4 deg. 21.87
Wall Friction Constant ¢ o deg. 15. 87
Width of silo mm 300.0
Width of Slit mm 42.0
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