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Rayleigh-Taylor instability
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Effects of ρl/ρ, dl/d, H and Fl on the wavelength

Space time diagram for t ∈ [0, 50s]
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Effects of dl/d, ρl/ρ, H and Fl on the growth rate

Segregation index SI vs flowing distance D
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Stability analysis

Sinusoidal perturbation
t=0s t=2s

t=4s t=6s

dl/d = 2, ρl/ρ = 2, H = 32d, W = 70d
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Stability analysis

Growth rate
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Stability analysis

Density ratio ρl/ρ
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Stability analysis

Most unstable wavelength λ
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Stability analysis

Effect of H on wavelength λ
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Toward a stability criterion

H = 36d, dl/d = 2, Fl = 50%

2.75
3

3.25

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 2000 4000 6000 8000 10000 12000 14000 16000 18000

se
gr
eg
.
in
d
ex

D (d)

ρl/ρ = 1.1
1.25
1.4
1.5
1.75

2
2.25
2.5

ρl/ρ = 1.1, t=40s

ρl/ρ = 1.25, t=20s

ρl/ρ = 1.4, t=15s

ρl/ρ = 1.5, t=12s

ρl/ρ = 2, t=10s

ρl/ρ = 3, t=6s

−→ unstable due to granular segregation !

U. D’Ortona , D. Martinand & N. Thomas RT instability in dry granular flows November 24, 2020 10 / 13



Stability vs ρl/ρ and H
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Stability vs ρl/ρ and H
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Conclusions

∃ Rayleigh-Taylor instability in dry granular flows
Amplitude growths exponentially if t→ D

γ ∼
√

At g 2π
λ

λ = 1.9H
dl/d no clear effect on λ and on γ
Fl weak effect on λ, strongly reduces γ for Fl > 50%
Granular segregation→ immiscibility and favors RT instability
Granular diffusion is the only stabilizing mechanism
Stability for low ρl/ρ and low H if dl/d = 1 (no segregation)
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