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Segregation induced finger formation … 
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Index matched shear box experiments on bi-disperse segregation  



}, 147-158}\\ 
\}{Gray \& Thornton (2005) {\it Proc. Roy. Soc. A.}  {\bf 461}, 1447-1473.}\\ 
2006) {\it J. Fluid Mech.}   {\bf 569}, 365-398.}\\ 
density)}} 
\end} 

² Bi-disperse segregation equation for small part icle concentration Á is

² where bulk velocity u, Sr is the segregation rate and Dr is the di®usion

² The segregation °ux F = F(Á) satis̄ es the constraints that

² Gray & Thornton (2005)

² Gajjar & Gray (2014)
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Cubic flux with γ=0.89 captures slower rise of individual 
large particles, as well as their enhanced collective motion   
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Transport and accumulation of large particles 
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A depth averaged theory for particle size segregation 
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Inviscid avalanche model for  segregation-mobility induced fingers 
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Numerical solutions are grid dependent …! 
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A two-dimensional fully coupled model including rheology 
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The depth-averaged mu(I)-rheology is crucial for grid resolved fingers 



The µ(I)-rheology for liquid-like granular flows 
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The depth-averaged µ(I)-rheology for  granular flows 
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Inviscid theory 
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Erosion-deposition waves in debris flows   












