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Water-sand mixture

Sand material : Ottawa sand (C-778, diameter: 06 — 0.8 mm)
Plexi-glass channel : 1.6 mlong, 1 cm wide

Channel slope : 3—5degree

Water flux : 0.00898 kg/s

Sand supply
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Experimental observation

e Steady state
 high-speed camera (fps = 200)
e Channel slope: 0 degree

e Bed slope: ca. 2.5 degree

e The surface undulation is exhibited by the Styrofoam ball
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e Channel slope: 3 degree, Bed slope: ca. 1 degree, fps= 1,000

Z4 002779 Z_775000 =




e Channel slope: 3 degree, Bed slope: ca. 1 degree, fps= 1,000
Trough 1 Crest 1 Trough 2 Crest 2 Trough 3

Velocity

Velocity Profile Profile
(channle slope: 3 degree, Trough 2) (channle slope: 3 degree, Crest 2)
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Frouhe Number (only approximation)

* Piecewise linear distribution

J‘Zsuz(z)dz:ﬂﬁzh,

z

p=(1-2c,/3)(1-0.5q, )_2’ o =hy/h

Fr:U/\/ghcosH+3(,B—1)U2

e Channel slope: 3 degree

u(m/s) h (m) h, (m) S Fr
Trough 01 0.4874 0.0111 0.0049 1.1612 1.0346
Crest 01 0.5091 0.0125 0.0052 1.1517 1.0387
Trough 02 0.4729 0.0106 0.0057 1.1977 0.9721
Crest 02 0.4986 0.0127 0.0050 1.1451 1.0352
Trough 03 0.4977 0.0106 0.0047 1.1641 1.0473
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e Channel slope: 5 degree,

Crest no.1
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Velocity Profile
(channle slope: 5 degree, Trough 2)
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Fawer. C. (1937). Etude de quelques écoulements permanents a filets courbes (Study of some steady
flows with curved streamlines). Thesis. Universite de Lausanne. La Concorde. Lausanne (in French).

e Velocity and pressure measurements in undular hydraulic jump
after Fawer (1937)
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Fig. 21. — Prolil observé dans I'axe (D).
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Conventional method: Boussinesg-type model

e.g. Serre (1953), Peregrine (1966), etc.
oh 0 . O ¢z
EJF&(hU)—O w(z):—& , udz
chu o h’ o
hu®+>gh®+(U;-U,+UU, ~— U (z-
ot GX{ ‘ g , (‘ )3,} ‘b 6X{U(Z Zb)}

Y Y
Saint-Venant term non-hydrostatic term

Shear Flow model: richard and Gavrilyuk (2012, 2013)
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s the observation a three-dimensional
ohenomena?

 Looking for optimal model

* The wavy formation at the bottom

e The impacts of the sediment-water layer.

 Rigid bed and erodible bottom.
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