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STUDY ON THE CHARACTERISTICS OF OPEN CHANNEL
FLOW WITH SUSPENDED LOAD (1)

By Hirotake ImamoTto and Kunio OnTOSHI

Synopsis

This paper deals with characteristics of the resistance coefficient and the vertical distributions
of velocity and concentration of free surface shear flows with suspended sand particles, as a first
stage of research program for hydraulics of multi-phase flows.

Main results obtained through the experimental investigation are as follows; 1) The resis-
tance coefficient of a sediment-laden flow over smooth bed increases with, while that of a flow over
rough bed decreases, with increasing of sediment concentration. 2) The vertical distribution of
mean velocity in the outer region is confirmed to be logarithmic for a sediment-laden flow as same
as a clear water flow. 3) It should be noticed that, in a sediment-laden flow over smooth bed,
decreasing of velocity near the bed results larger velocity gradient compared to a clear water flow,
and that, in a sediment-laden flow over rough bed, increasing of velocity near the free surface
results larger velocity gradient. 4) The Karman constant of sediment-laden flow over both
smooth and rough beds becomes larger than that of a clear water flow. The integral constant ofa
logarithmic velocity distribution for a flow over smooth bed decreases with increasing of sediment
concentration, but that fora flow over rough bed increases with increasing of sediment concentra-
tion. 5) The characteristics of turbulence of a sediment-laden flow is also changed from that
of a clear water flow, especially in the region near the bed, where the turbulence intensity and
the energy dissipation rate become larger. 6) Non-uniform lateral distribution of sediment
concentration may be described by the connection with large-scale turbulent motion such as a
secondary flow. That is, high and/or low speed streaks are seemed to correspond with low andjor
high sediment concentration, and these characteristics should be more investigated in details.
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Table 2-1 Conditions of experiments.

: Froude | Roughness Mean
RNU'“ lz?ls(cll;arcg)e }? e(}z:::) Bed ISIOPB Reynold}g Number |\ mber Height | Concentration
0. 5S¢ ¥ b e F, d, (cm) Cm (ppm)

S-1 6.506 2.35 1/168.2 1.52 x 10* 1.45 | smooth bed 0~4500
R-1 6.572 2.60 1/50 1.52 % 104 1.25 0.61 0~4600
D-1 9.086 3.92 1/100 2.04x 10* 0.93 0.61 0
D-2 9.086 3.88 1/100 2.04 x 10* 0.93 0.61 3130

A 6.572 2.60 1/50 1.52 x 104 1.25 0.61 0~4600

B 6.506 2,35 1/168.2 1.52 x 104 1.45 | smooth bed 0~4500
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Fig. 3-1. Relation between Cr/Cr, and Cy, (smooth bed).
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Fig. 3-2. Relation between Cr/Cr, and Cp, (smooth bed).
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Fig. 3-3. Relation between Cs/Cs, and C,, (rough bed).
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Fig. 3-4. Relation between Cr/Cr, and C,, (rough bed).
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Fig. 3-11. Relation between Karman constant £ and mean concentration Cp.
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Fig. 4-1. Comparison between the spectra of clear water flow and sediment-laden flows
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Table 5-1 Representative equation of suspended sediment distribution.
. . eoip Sediment transfer Equation of sediment
Investigator Velocity distribution coefficient distribution
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