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Dual stratification of a sand pile formed by trapped kink

Michiko SHIMOKAWA, Shonosuke OHTA
"E-mail of corresponding author: simokawa@esst.kyushu-u.ac.jp

We report on the experimental studies about a new dual stratification pattern and a trapped
kink of a sand pile. When we pour a mixture of Large Rough grains (LRG) and Small Smooth grains
(SSG) into a quasi-two dimensional Hele-Shaw cell, a stratification pattern of alternate LRG and
SSG is formed spontaneously. In a formation of the stratification pattern, a congestion wave (kink) is
observed. Ordinary, the kink is generated at the bottom of a sand pile and then the kink goes toward
a top of the sand pile. In our experiment of a large sand pile, we found a new stratification pattern
with two wavelengths. A wavelength is short in an upper region of the sand pile, while the other is
long in the lower region. When the dual stratification is formed, the kink is generated not only at the
bottom (ordinary kink) but also on the way of the sand pile slope (trapped kink). Both two kinks
make the short wavelength of the upper region different from the ordinary stratification pattern.
Therefore in our experiment of the large sand pile, the dual stratification is formed.
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Fig. 2 Dual stratification pattern (Flux J=0.37g/s)
(a) Photo of a dual stratification, and W is a wood board.

(b) Power spectrum of (a).
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Fig. 3 Trapped kink. ( Flux J=0.86g/s )
(a) Point S is where trapped kink is generated. Region A
is where grains of halfway avalanche segregate up and
down. Point B is where LRG were gathered. Trapped Kink
goes up toward a top of a sand pile at a velocity v. (b)
Length of front LRG is SL. Repose angle of a sand pile is

0, . Front angle of halfway avalanche is 6, , as halfway
avalanche stops. Thickness of a halfway avalanche is D.
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Fig. 4 Time dependence for the front position of a
halfway avalanche L. ( Flux J=0.86g/s )
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Fig. 5 (Flux J=0.86g/s) (a) Relationship between

length of halfway avalanche L and front length of
LRG SL. (b) Distributions for Repose angle of

sand pile 8, ( ) and front angle of halfway
avalanche ¢, (). (c) Distribution for generated
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