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MECHANISM OF GRAIN SORTING IN MOVABLE BEDS

By Kazuo AsHIDA, Shinji EcasHiRA and Yuhei TAKAMURA

Synopsis

Armored bed surface, which is composed of particles coaser than those of the
parent material, can be produced even if in the conditions that all the particles of
bed material are transported. The material of subsurface is usually finer. This
emphasizes that an another mechanism except selective entrainment exists in the
armoring process of bed sediment.

A multi-layer model, in which both the selective entrainment on bed surface
and the vertical exchange of grains between surface and subsurface layers are taken
into account, is proposed. The model enable the bed material of surface to be
coaser and that of subsurface to be finer. A flume test is performed with no
sediment supply. Particle size distributions are measured during the run for
transported sediment and bed layers. The results predicted with the model are
compared well with data from the flume test for areal and temporal changes of
those paticle size distributions. In comparison with the present study, the results
calculated with a familiar two-layer model are shown.
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Fig. 2. Curves predicted with present model for mean diameters of sediment in the
first and second layers in terms of sediment discharge rate.
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Fig. 3. Curves predicted with the present model for the mean diameters of sedi-
ment in the first and second layers in terms of layer thickness.
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Fig. 4. Curves predicted with the present model for the mean diameters of the
bed sediment in terms of a@. a is the coefficient by which the vertical
motion of sediment particles is specified.

Jb=0.528 cm¥s
a =Em/Ein=0.5
A=1.25¢cm

O
‘5\ Ist- layer
N

0.8 dmo

B=1.5\ B=1.0\_ 2nd-layer
obr N o

i B=2.0"

] | | 1 ]
O 40 80 120
time (min)

Fig. 5. Curves predicted with the present model for the mean diameters of sedi-
ment in the first and second layers in terms of B. B is the coefficient by
which the critical size of sediment particles to move downwards is speci-
fied. Black and open circles are data obtained by Ashida, Egashira and

Nishino™.
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