Erosion by an oscillating disc above a granular bed

Joanne Steiner", Cyprien Morize', Alban Sauret? and Philippe Gondret'
1. Université Paris-Saclay, CNRS, Laboratoire FAST, F-91405 Orsay, France
2. University of California, Santa Barbara, Department of Mechanical Engineering, USA

universite

PARIS-SACLAY

* Contact : joanne.steiner@universite-paris-saclay.fr

2

« Flatfish bury themselves in - Starting position : Bottom, D = 10cm . Starting position : Bottom, D = 10cm . _ D=-10cm A=2%m
the sand 1 i A 0 [TaEiE g 0
* By swinging their fins they _ it g R ﬁiif’oﬁi’li' w 1 | %5%2 ; ;
suspend sand and let it fall Z lagt £ 3o <1 2 o "
onto their bodies _ . q“’{’.?: : Do ‘ﬁ .45 ° T o | ¢
Lt vy NEEES DS B RN | Y |
Experimental set-up e e T =i o .
e d =300 — 400 um uf—m-o H (H - 4)/D ) (H-A)/D [ . - (H — A)/D [
(\%;gr) | - shields number :2 * Governing parameters : (H — A)/D and Sh; & Onset depends on starting position Sh¢ o = She bottom
/‘,»" Shy = pr(2mAf)
Lascr - i ’H‘ ‘_ﬁ’_IZA’ ! cA=1[0 ZCATﬁgdS cm] “ » During 1 oscillation, 2 vortex rings form : one of circular core and one of « elliptical » core (?)
) ‘GTa;;beadS vl +D= [3"75 cr;l :15¢m] * Asymmetry depends on starting position for large H — reduces when H |
o « f =[0,01Hz ; 2Hz] 5 !
Camera « Re = 2mAfD [102; 10%] -
2vy :
+ -s=bp/a=127;50]

Onset of erosion

0.02
. a et pyskon s Dot £ = e » *Large H, circulation circular vortex : I' = cfD?/3A4%/3, Can scale vortex radius. ooe
* Minimum frequency e gjﬁ--ﬁ e w D D = 10cm, f = 0.7Hz <10% A= ldem, f =0.7THz D = 10cm, A = Ldcm 0016
fC fOI‘ Wthh there IS = D ;‘.115 :-n;A v . e o ° 0.014 -
. . v D=5cm. v + ' “
motion in the bed v —— .
(rolling) PRI o =
* Dependence with H vl *|a¥]|° B__| E '

05 - . ; ~ 0.006

and D v|e ¢ 5 i : 0.004

g s DDEM: 2 0.002

ol - : 5 ' 0

4 6 8 10 12 14 0 > o 0

H (_[“J 4] 0.005 001 0015 0.02 0.025 o 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16

o % + O *

f = 0.7THz, D = 10cm, A varies

A = ld4em, D = 10cm, f varies
f = 0.7Hz, A = 1.4cm, D varies||
A = 1.0cm, D = 10cm, { varies ||

A [m] D [m]

0.5 il
fDQ/BA4,’3 [1112/3}

x10°

15
a




