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LABORATORY STUDY OF SUSPENDED LOAD
DISCHARGE IN ALLUVIAL CHANNELS

By Kazuo ASHIDA and Masanori MICHIUE

Synopsis

In this paper, the authors investigated the suspended load and discussed its effect
for a stable channel. = The suspended load discharge obtained experimentally by the
authors did not agree with the one calculated by Lane-Kalinske’s or Einstein’s formula.

This fact is probably due to the inadequacy in evaluating the effects of the bed
roughness, Karmén’s constant and the hiding factor of grains on the suspended load
discharge. The authors discussed the above points and established a equation to
estimate the suspended load discharge, which was introduced with a analytical model based
on the experimental results.

By the obtained equation, the authors discussed the characteristics of stable channels
with suspended load which was much different from those with bed load, which showed

the good agreement with the experimental results.
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Fig. 1 Size frequency distributions of used sands
Sand A : 20°C in water temperature

Sand B: 20°C in water temperature

Sand C: 8°C in water temperature
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Table 1 Conditions of experiments

Run ’ Discharge Chanrel width Supplied Supplied
| sediment dis. , Bed material
No. 1 1/s cm gr/s material |
1 10 40 32.3 Sand A Sand A
2 18 40 60 Sand A Sand A
3 10 40 50 Sand B Sand B
Sand A 50% | Sand A 50%
4 10 40 77.5 Sand B 50% | Sand B 50%
6 2 20 10 Sand C Sand C
7 2 i 20 4.9 Sand A Sand A
9 3.5 20 12 Sand A Sand A
Sand A 45%
10 2.5 20 4 Sand A Sand D 55%
i Sand A 80%
11 2.5 20 10.5 Sand A Sand D 20%
Sand A 63%
12 2.5 20 6.7 Sand A Sand D 37%
5 10 } 40 : Up stream l 33.3 Sand A 50% | Sand A 50%
.80 : Down stream | . Sand B 50% | Sand B 50%
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Table 2 Summary of experimental results

Run Depth Shear Velocity | Mean Velocity | Manning’s | Froude | Water
Slope temp.
No. cm cm/s cm/s Coeff. No. °
1 4.20 0. 00405 4.08 62.6 0.0114 1.07 20
2 7.05 0.00234 4.02 63.8 0. 0106 0.90 20
3 8.11 0. 00263 4.58 30.9 0.0249 0.41 16
4 8.21 0. 00269 4.66 30.5 0. 0255 0.41 18
6 5.28 0. 00358 4.30 17.7 0.0377 0.29 8
7 4.71 0. 00500 4.80 21.2 0.0335 0.38 5
9 6.50 0. 00588 6.12 26.9 0. 0305 0.43 5
10 3.77 0. 00340 3.55 33.2 0.0177 0.64 7
11 4.00 0. 00541 4.60 31.3 0.0221 0.58 7
12 4.00 0. 00451 4.20 3.3 0. 0205 0.58 7
5 l Up stream ‘ 7.6 0.00340 5.04 32.9 0. 0257 0.45 8
Down stream |5.2| 0.00455 4.80 24.1 0.0359 0.36 8
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Fig. 2 Concentration ‘distributions of sediment in a vertical above
flat bed (Run 2)
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Fig. 3 Concentration distributions of sediment in a vertical above dune bed
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Fig. 4 Relation between Z and wo
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Fig. 5 Variations of size frequency distributions of suspsnded load for various
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Fig. 6 Comparison between experimental values and Lane-Kalinske’s equation
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Table 3 Values of n/g *© andd’f

1% h
Run No. ‘J aV' g /h\e il dn/h I3
1 0. 061 0. 0037 0.37
2 0.052 ’ 0. 0022 0.35
3 0.119 0. 0012 0.37
4 0.121 0.0014 0.37
6 0.193 0.0018 0.38
7 0.185 0.0029 0.35
9 0.150 0.0024 0.37
10 0.100 0.0164 0.38
11 0.120 0.0039 0.37
12 0.118 0. 0050 0.37

Table 4 Comparison between experimental values and Calculated values by Einstein's ¢q.

Run 1
Range of Ratio of Suspended load dischange
g gr/cm-s
grain bed sand 5 0 cal ”l "z*
erimanta alculate

cm/s % xpvallues values
3. 2<wo 8.5
2.8<we<(3.2 9.0 ! 0.032
2. 4<wpy<2. 8 15.5 0.032
2. 0<<wp<2. 4 20.0 0.054 - 0.029
16<w,<<2.0 | 24.0 0.085 0.036
1.2<we<{1.6 ‘ 16.5 0.128 0.027
0. 8<wpy<{1.2 ‘ " 6.0 0.147 | 0.014
0.4<wr<<0.8 | 0.5 | 0.070

Run 2
Range of Ratio of Suspende;/lg;%discharge
grain bed sand ?’*—1* o lilAid
xperimental - alculate

cm/s \ % pvalues | values
3.2<wy 45 | 0.0
2.8 wy<<3.2 7.0 0.018 ! 0.018
2. 4Cw,<2.8 12.0 0. 050 ! 0.023
2.0<we<2. 4 20.5 0.090 ‘ 0.027
1. 6<we<2.0 26.0 0.188 | 0.033
1. 2<w,<{1.6 20.5 0.283 1 0.031
0.8<w,<1.2 8.5 0.205 0.033
0. 4<wp<<0.8 1.0 0.194 |
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of size frequency distributions of bed sand
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