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STUDY ON THE CHARACTERISTICS OF OPEN CHANNEL
FLOW WITH SUSPENDED LOAD (3)

By Hirotake IMAMOTO and Kunio OHTOSHI

Synopsis

Successive experimental investigations have partly disclosed a complex structure of flow
which contains solid particles in suspension. Although some theoretical researches on the
mechanism of interaction between solid particles and fluid have been carried out, many
uncertain characteristics of flow suspending solid particles remains to be clarified. This
paper deals mainly with the velocity and concentration distributions of free surface shear
flow with suspended solid particles.

Main results obtained by the experimental investigation are as follows ; 1) When neutrally
bouyant particles are suspended, the velocity of a flow over smooth bed is decreased uniformly
throughout the whole depth, therefore the friction factor increases. 2) In a flow with
suspended sand particles, the velocity of a flow over smooth bed is decreased especially
near the bed, while, over rough bed, it is increased near the water surface. For both cases
velocity gradient becomes larger than that in clear water flow. 3) Ina sediment-laden flow
over rough bed, the degree of increase in velocity is remarkable when the suspended sand
particles are coarse. 4) The value of 8 defined by the ratio of the transfer coefficient for
sediment to that for momentum is larger than unity, and it reduces for coaser sediment.
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Fig. 1. Schematic illustration of flume used for experiments.

Table 1 Suspended particles used for experiments,

RYZF L V/RTF 1.05 0.0337 0.177
Bl =—hT 1.45 0.0115 0.153
0.0063 0.379
w A F 2.65 0.0105 0.876
0.0151 1.573
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Table 2. Hydraulic conditions for experiments.

Runj Yy dm Cm | kg Q Ib H Uf Re Fr Y
(em) | (B)] (cm){ (1/s) (cm) | (em/s), (cm?/s

1f — 0 (] 6.84 | 1/50 | 1.72| 5.81 | 1.60x10% 2.42{ 0.011

2| 2.65]0.006310.27| » u ” 1.73] 5.82 ” 2.30 ”

3] » (0.0105{ ~ “” ” ” 1.74{ 5.83 ” 4 4

4 « 10.0151) ~ 7 “ ” 1,76} 5.87 “ 2.28 ”

5 — | — |0 0.39/6.82 | 1/84 | 2.76] 5.67 | 1.40x10%*[1.10{ 0.012

6] 2.65/{0.0063|0.25] ~ ” ” u ” ” ” Vi

70 ~ 10.0105{ ~ 2 ” 7 12,71} 5.62 /7 1.25 V4

8 « |0.0151] 7 # o 4 2.63| 5.54 4 1.31 ”

9 — | —— |0 0 5.19 | 1/476]3.12| 2.53 | 1.50x10%| 0.75] 0.009
10{ 1.05/0.033714.60| 7# ” v |3.20] 2.54 4 0.72 ”
11 « ” 6.60] 7 ’” ” 4 4 ” ” ”
12f — | — |0 0 6.50 | 1/168/2.39( 3.73 ” 1.40{ 0.011
13| 1.45/0.0115{0.61 ~ 4 v |2.44} 3,77 o 1.36 ”
14| »~ " 0.99] ~ ” 7 12,47 3.80 ” 1.34 4
15| « “ 1.35| # ” z” ” ¢ ” ” 174
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Fig. 2. Velocity distributions (y=1.05,
C,: var.).
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Fig. 3. Dimensionless velocity distribu-
tions (y=1.05, C,: var.).

O clear water flow.y__--_:,.F- -
® two-phase flow /H =2,44cm

vy
/ H =2,47cm

/90 14=2.39cm & Hy=2,39nm

20r i/ i/
AT Y= 15 » »
g smooth bed (kt=0) I,OO °

Re= 1.5x10" o'./ o.,-/
> =1 7 7
o Q/e
= ,
o =
= 10_ Cm=0.61% ;9 Cm=0.99% o
g 1 P ;
— ?6/; O.. 4
.; ‘. ..O/b o 70
o ° . o
E /‘Sf offg' - ?/—"g
7 ckdd
oL [ [
60 70 80 70 80 70 80

Local Mean Velocity U (cm/s)
Fig. 4. Velocity distributions (y=1.45, C,: vat.).
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Fig. 5. Dimensionless Velocity distributions (r=2.65).
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Fig. 6. Velocitty distributions (y=2. 65, d,,: var.).
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