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Effect of a forest of pillar on the stationary granular flow?

Inspired by avalanche mitigation



  

Glass beads

Setup



  

Experiments



  

Stopping conditions

χ = 0 cm−2

χ = 0.25 cm−2

χ = 0.51 cm−2

χ = 1.0 cm−2

Benito, J., Bertho, Y., Ippolito, I., & Gondret, P. (2012) Europhysics Letters
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Model without pillars

with

● Depth average approach
● μ(I) rheology

Jop, P., Forterre, Y., & Pouliquen, O (2006) Nature



  

Model without pillars ● Depth average approach
● μ(I) rheology

with

Jop, P., Forterre, Y., & Pouliquen, O (2004) Nature



  

Model

χ = 0 cm−2

χ = 0.25 cm−2

χ = 0.51 cm−2

χ = 1.0 cm−2

Pouliquen, O (1999) Phys. of Fluids



  

Model with pillars
Force on a single pillar

Average stress for a forest of pillars 

Force balance

Faug. T. (2015) EPJE



  

Model with pillars
Force on a single pillar

Average stress for a forest of pillars 

Force balance

Numerical solution

Faug. T. (2015) EPJE
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Conclusion
● Measurments of the stationary flow of grains through a forest of pillars
● Model based on the μ(I)-rheology that accounts for the presence of pillars

● Effective rheology for dry grains and rigid pillars



  

Conclusion

Perspectives

● Interaction between pillars
● Disordered networks
● Flexible pillars

Thank to Simon Herbez

● Measurments of the stationary flow of grains through a forest of pillars
● Model based on the μ(I)-rheology that accounts for the presence of pillars

● Effective rheology for dry grains and rigid pillars
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