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STUDY ON THE CHARACTERISTICS OF OPEN CHANNEL
FLOW WITH SUSPENDED LOAD (4)

By Hirotake IMAMOTO and Kwunio OHTOSHI

Synopsis

One of the most interesting and complicated problems in fluvial hydraulics is the effect of
suspended sediment on flow properties. Although some theoretical and experimental researches
on the mechanism of interaction between solid particles and fluid have been carried out, many un-
certain characteristics of flow remain to be clarified. This paper deals with the velocity distribution
of free surface shear flow with suspended sand particles and the effect of secondary flow on the velocity
and concentration distributions.

Main results obtained by the experimental investigation are as follows; 1) Velocity distribution
of flows with and without suspended sand particles, under the uniform and steady condition, agrees
to Coles’s velocity distribution equation which takes account of the deviation from log-law. 2) Some
parameters which are contained in Coles’s equation vary according to the concentration of suspended
sediment. 3) Rouse’s equation agrees very well to the concentration distribution even when second-
ary flow exists in the flow.
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Table 1 Hydraulic conditions for experiments.

Case No. | QUIs) | Z(em) | 4 ‘ Re Fr | Aem) i Cal%) 1 U/(cmls) dnfem)
7777777 1 | 398 | 235 | 17400 |1.02x10¢) 0.88 | 0 | 0 i 2,40 —
2 | 519 | 312 | 1/475.7 |Lsox10¢| 075 [ 0 . 0 2.54 —
3 211 | 3.54 | 1/402.6 | .90 103] 0.51 \‘ 0 0 2.94 —
4 1'12?074” a0 | 1/200 | 2,81 104] 1.20 o | o1z | 44 | o010
) ngi‘ 438 | E:é;‘ 1/50 '9 97x10°| 2.39 | 0 0~0.192 5.03 | 0.0130
@ | 1.73 ' 0.294 | 5.8 | 0.0068
6 | | 6.8 | 174 | 1/50 |1.43x10¢ 230 | 0 0.23 | 5.8 | 0.0130
o 176 T 0.238 | 5.87 | 0.0236
@ 2.31 | 1s1 0.219 | 4.26 | 0.0068
7 | ® | 663 | 237 | 1125 |L66x10¢| 145 0 | 0.198 | 431 | 0.0130
o 248 136 0.193 | 4.41 | 0.0236
8 | 461 | 1.82 | 1/50 |1.00x10¢| 1.51 | 0.24 |0~0.153| 596 | 0.0130
B @ 2.76 o 0.206  5.99 | 0.0068
o & | 682 | 271 | 1/861|150x10¢ 113 | 0.3 | 0.168 | 594 | 0.0130
o 2,63 0.150 | 588 | 0.0236
A 4.20 1.65x10¢| 0.77 0 a8 | —
| 824 | | 1175 0.39 |- : -
B 3.70 1.83x 10, 0.93 0.135 | 4.55 | 0.0130
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Fig. 1 Velocity distribution of clear water flow
(smooth bed).
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Fig. 4 Schematic illustration of velocity distribution.
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