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MECHANISM OF PARTICLE SUSPENSION ON THE ROUGH BED

By Kazuo AsHIDA and Masaharu FUJITA

Synopsis

Mechanism of suspension of silt and sands on the rough bed in open channel flow is inves-
tigated by experimental and theoretical approaches. The trajectories of particle motion which
implies the states of saltation and suspension are photographed in three dimension. The forces
acting on the particle and the mechanism of its behaviers are investigated with both equation of
particle motion and experimental results. Then dynamic and stochastic properties of particle
motion are discussed, and the criterion of particle suspension is formulated.
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Fig. 1 Photo-method in three dimension. Fig. 2 Rough bed profile.
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Fig. 3(2), (b) Examples of trajectory obtained for a suspended particle.
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Fig. 4 Forces acting on a particle. Fig. 5 Schematic dyagram of repulsion bet-

ween a particle and a gravel.
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Fig. 7 Frequency histogram of the maxi- Fig. 8 Vertical profiles of the longitudinal
mum level of position at which velocity of the particles which move
particles terminate upward motion. upward and downward.
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Fig. 10 Frequency histogram of transverse Fig. 11 Schematic diagram of mechanism
displacement of suspended particles. of particle suspension.
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Fig. 13 Frequency histogram of lift force Fig. 14 Frequency histogram of lift force
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Fig. 18 Comparison between the theoretical
result and the experimental one for
the probability density distribution
of the maximum level of position at
which saltating particles terminate
upward motion.

Fig. 19 Process of a particle motion trans-
forming into suspension from salta-
tion.

HYOREHHBOERE, BRABLOPEABTERE L iDL LLONTHITINREITHEY,
ZhIEOVTRSIPUELORHBLETHY CCTRBOEDUE, LT, FETRULDOLS
K, BEBMEOS L, MFSFRERRT 8L, Thh oBBEBITTARBC>WTERLTSICE

EW b,

4. HERLONFORERA

BFOEBRNUETHIF UL S KERNTH Y, PERRASERMICRULTNIE S0, FHERRA
EEBTHCLRELVD, T, MEEHRE P THELCETHES P, TRE~BITT 24RO
L& R P, (=P, oPs) ORBERREEDTCLICL, ZTDLEQEBEREL uws (P) TERT 5o

— 11 —



374

2.0

ck

WA KRR $£265 B-2(B58.49

drtcm)
A 0300
A 0483

| ® 0300

© 0.483
° d=59u

dr-a

Fig. 20 Variation of coefficient of shelter

effect with the position of particles
among gravels.
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Fig. 21 Criterion for the threshold conditions of detachment from the bed (ux.), transformation
into suspension from saltation (ux.s) and suspension (Uxs).
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