Flow of a granular material through a forest of obstacles
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Rheology of dry granular materials
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Obstacles on inclined planes
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Inspired by avalanche mitigation
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Effect of a forest of pillar on the stationary granular flow?
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Setup

Glass beads

d = 450 & 40 ym

pg = 2520kg.m™3 &
¢ = 0.60 %+ 0.01

L =50cm
W = 37cm
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Experiments

Downslope granular flow

through a forest of obstacles




Stopping conditions
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Steady flow
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Steady flow h\
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Model without pillars
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Model without pillars
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H(l) rheology
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Model
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Model with pillars

Force on a single pillar fn = ﬂpgh2D cos 6 fi = CDphDU2 Faug. T. (2015) EPJE
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Model with pillars
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Model with pillars
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Numerical solution
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Conclusion

« Measurments of the stationary flow of grains through a forest of pillars

« Model based on the u(l)-rheology that accounts for the presence of pillars
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« Effective rheology for dry grains and rigid pillars
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Perspectives

« Inferaction between pillars
« Disordered networks

« Flexible pillars
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