EROSION THRESHOLD OF A WATER IMMERSED
GRANULAR BED BY A NORMAL WATER JET

Sarah Badr
PARIS Laboratoire FAST, Orsay Georges Gauthier
ot FRANCE Philippe Gondret

@%@i&;{&wm ICSE 2012, Paris, August the 30th




EROSION BY JETS
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Crater evolution as a function of time




EROSION BY VORTEX RINGS
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FIG. 10. Light attenuation images of craters on a 250 zm particle layer. The velocity of the vortex rings (Ls = 70 mm) was
(a) U=~ 709 mm/s =~ 7.3U,, (b) U= 518 mm/s =~ 5.3U, and (¢) U =~ 280 mm/s =~ 2.9U,.

FIG. 7. Sequence of images showing an impact with d= 150 um (type B), 6=

.=6.2 D=50 cm, =0.106 s, and Re=11 300. Comesponding dimensionless
times are included at the top of each frame. The images were taken viewing down onto the bed surface at an angle of approximately 10° to the vertical,
illuminated by a light source directed across the layer surface



EXPERIMENTAL SETUP
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* Jet = sheet of 4 mm thickness
e 05<1<35cm

* Bi-dimensional setup:
jet width =~ tank width

Measurement of the mean jet
velocity V; at erosion threshold, as
a function of the distance [
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Flow visualisation with dye



JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD

Locked regime:
the jet sees the
confinement.
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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JET VISUALISATION AT THRESHOLD
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EROSION PARAMETERS
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CONCLUSIONS AND PERSPECTIVES

* Detailed study of erosion threshold

« Collaboration with LHSV lab
(D. Nguyen, F. Levy, J-S. Finck et D. Pham-
Van-Bang) on a numerical model.

* Crater formation above threshold.




INERTIAL REGIME

—mm LS

v=1.10"5m2s?
v=16.10"5m2s"! Q
v=4.10"m?s1 ®

Shic

10—

i

100

2

1000

Ve Vsead
Shy e PVj Re i sed
Apgd \Y
. 3Apgd
sediw ¢ 5
2 Cpp
0,687
1 15R
Cp = Rep( +0,15Re,) "
R i
Ches

Threshold measures at [/b =~ 5

Constant Sh; in the inertial
regime Re, > 1







\4 (m/s)
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