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Estimation of Mixed-Grain Sediment Discharge
Meng-Chyung Shieh!" Hung-Pin Huang*?!

ABSTRACT Most experts have discussed the uniform-grain sediment transport
models but few have analyzed the mixed-grain sediment transport models. Therefore,
this study used mixed-grain as the material to carry out a sediment transport flume
experiment and observe the motion of sediment in the process of the experiment. We
could find mixed-grain in the channel-bed showed a different sorting or hiding
phenomenon in the different flow discharges.

This study selected standard deviation o =1.5 to separate uniform-grain from
mixed-grain. According to the 25 experimental data that is standard deviation
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o =2.54 of this study and 238 existing flume data that is standard deviation
c>1.5 collected from home and abroad, we derived the models for critical discharge
and sediment transport conducting unit effective flow discharge, slope and gradation

coefficient by multiple regression analysis.
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in which,

ge= critical discharge (cms/m) ; S=slope, o= gradation coefficient,
Dg,= dimensionless grain parameter, gs= sediment transport discharge (cms/m) ,
g= flow discharge (cms/m) , D= sediment grain (m), h= water depth (m)

After verification and comparison, the model of this study matched more closely
with the experiment data of both uniform and mixed grain than the existing
sediment transport models. Therefore, using the sediment transport model derived

in this study could provide a reasonable result for estimating uniform or mixed grain

sediment transport.
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Table 1 Uniform sediment transport models
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Table 1 Uniform sediment transport models (continued)
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Pic.1 Photograph of experiment flume
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Table 5 Basic properties of mixed-grain sediment
in this study

Fr i@ (mm)

Dio (mm) 2.68
D2o (mm) 491
Dso (mm) 7.66
D4o (mm) 10.41
Dso (mm) 13.74
Deo (mm) 17.23
D70 (mm) 20.72
Dso (mm) 24.21
Doo (mm) 27.70
Dmax (mm) 41.60
Diso (mm) 3.98
Dsg4.1 (mm) 25.64
Dm (mm) 14.67

o 2.54
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Fig.2 Mixed-grain sediment grain size distribution curve in this study
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Table 6 Experiment ranges of mixed-grain sediment transport in Taiwan

ZH (mm) (mm) D, (cms/m)
Wik} (1990) 3~25 15 1.5 1.5~10.6 0.01~0.08
3~35 15 1.9 3~9 0.06~0.11
Z Py (1993)
3~35 16.5 1.1 3.4~7.2 0.08~0.09
2.4~38.1 7.5 2.0
frk i (1995) 2~8 0.04~0.14
2.4~38.1 7.5 1.5
E2Eks (1999) 1.18~50.5 7.5 3.0 2~8 0.04~0.14
1.3~19.0 5.22 2.42
. 1.2~19.1 4.02 1.94
?l@ﬁ (2002) 1~5 0.01~0.09
1.2~19.1 3.83 2.00
2.4~43.0 8.45 2.32

% (2005) 1.2~41.6 13.74 2.54 2~6 0.02~0.10
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Fig.3 Grain size distribution curve of each researcher in Taiwan
xR 7 RENEHEINERTEHER
Table 7 Unit flow discharge and slope of this experiment
ik ffiE! (cms/m)
S=0.02 0.056 0.062 0.076 0.084 0.090 0.095 —
S=0.03 0.055 0.058 0.062 0.065 0.068 0.070 0.081
S=0.05 0.030 0.036 0.039 0.044 0.045 0.046 —
S=0.06 0.021 0.025 0.028 0.032 0.036 0.041 —
3) b El (gs) ERkE BRI 2 o PR PSR b B
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Table 8 Measurements of critical discharge in different slope

FEATR S Dso (m) Dg o qc (cms/m)
0.02 0.0137 347 2.54 0.0382
0.03 0.0137 347 2.54 0.0291
ifi [*1—]11/
0.05 0.0137 347 2.54 0.0198
0.06 0.0137 347 2.54 0.0152
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Table 9 Estimates of critical discharge in different slope

AR S Dso (m) Dg o qc (cms/m)
0.02 0.0137 347 2.54 0.0241
o 0.03 0.0137 347 2.54 0.0205
ff‘[p*j %
0.05 0.0137 347 2.54 0.0126
0.06 0.0137 347 2.54 0.0036
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