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Natural rockslide in the UK.
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Final central deposit height against the initial aspect 
ratio for a range of collapses.

Segregation Effects in Granular Collapse

r/mm
Surface radial velocity as measured using 
PIV for a typical collapse.
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Graph showing the deposit radius against time for a 
range of collapses with initial masses between 200 g 
and 1200 g.
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Introduction

Conclusions
• Size differentiated bidisperse columns behave like 
monodisperse columns.
• Little segregation observed in any collapses.
• Power laws found for run-out as a function of 
aspect ratio.
• Deposit spreads at near constant velocity 
independent of height.
• Collapses stop from the centre outwards.
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Collapses of granular material, such as those seen in 
landslides and debris flows, are among the most 
destructive forces in nature but are poorly understood. 
We extend previous work on monodisperse collapses to 
the bidisperse case, thereby allowing segregation effects 
to occur. We consider a cylinder comprising two layers 
of differently sized glass beads allowed to collapse under 
its own weight. We observe that segregation is 
unimportant in this situation and hence there is little 
difference between mono- and bidisperse collapses.
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Photographs of the three types of collapses (a ≈ 8) 
at various points during the collapse.

Collapse dynamics
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Deposit interiors

Radial cross-sections of typical bidisperse collapse 
deposits.

Spreading distance

Final deposit details

Final run-out against initial aspect ratio. Lines are best 
fitting half-power laws for a<2 and a>4.

No clear trend 
with aspect ratio

Constant spreading 
speed ≈ 0.5 ms-1 
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Deposit height for a typical collapse of initial aspect 
ratio a≈8 as measured by the laser scanner.
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Avalanche showing particle size 
segregation.
Petter E. Bjørstad

Equal mass layers

Consistent with Lube et al. (2004) 
and Lajeunesse et al. (2004).

Glass beads:
White  —  300–425 µm
Red  — 1000–1300 µm


