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A Study on the Vertical Distributions of the Concentration
in Suspended Sedimentations
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Shi Chang Yoo, Hi Chong Kim

Summary

To precict the suspended sediments which are 80% of total sediments in a flood disch-
arge, an equation representing vertical distribution of sediment concentration was derived
based upon the diffusion theory and the logalithmic velocity distribution function in the:
tubulent flow mechanism.

The hypothesis that the uniform 'mass transfer is occurred at upper part along the
center line of water depth, was established as a preconition to solve the problem.

The theorecal and the observed values were compared. And the theoretical equation
was modified to be fit the theoretical values the observed values.

Observed results are as follow;

1) Equation 12) is the theoretical equation representing the vertical concentration distri-
bution of suspended sediments.

2) Rouse’exonential type vertical concentration distribution equation shows signification
errors near the water surface. But the equation 12) shows substation cocentration values
near the water surface.

3) Equation 15) is the modified theoretical equation which is possible to predict the
vertical concentration distribution of suspended sediments.
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Table-1. Results to carry out Experiment on the vertical concentrations in suspended

sedimentation
No. Depth TP At O eoneen emar ., Dopt S Rulngingght o [0 e
Depth | quantity’ 3P| opm) |7 M IDepth ey faca”™" | @om)
cc

0 0
1 980 49 50.0 1 970 47.0 48.5
2 1,110 100.2 90,2 2 1,115 101.5 921.0
3 1,110 105. 2 94,7 3 1,115 79.2 | 71.0
I 11 4 1,110 112.7 101.5 I 1 4 1,115 70.0 63.5
: 5 1,065 127.1 119.3 5 1,040 108.7 104.5
6 1,065 1,443 | 132.7 4 1,070 136.5 | 127.5
7 1,065 168.9 158.6 7 1,070 136.5 127.5
8 1,087 24{.3 222.0 8 1,010 190.5 188.6
9 1,087 239.7 220.5 9 1.030 194.0 188.6
10 1,087 284. 4 261. 6 10 1,030 277.1 269.0

0 0
1 990 &1.6 62.5 | 1 1,070 58.9 55.0
2 990 70.0 70.4 | 2 1, 100 76,5 69.5
3 1,115 123.0 110.2 3 1,090 142.8 130.5
4 1,115 109.6 98.2 4 1,090 99.2 91.0
1 12 5 1,115 80.0 71.5 I 12 5 1,090 121.5 111.5
b 1,040 139.8 134.4 b 1,050 137.1 130.5
7 1,040 155.0 149.0 7 1,080 120.5} 111.5
8 1,040 174.1 167.4 8 1,080 196. 6 182.0
9 1,085 150.0 | 138.4 9 1,110 204.0 185.5
10 1,085 234.0 215.6 10 1,120 276.3 246,7
11 1,085 296.8 273.4 11 1,120 324.3 289.5

0 0
1 1,055 77.0 73.0 1 1,040 84.0 80.5
2 1,055 87.1 82.5 2 970 77.6 80.0
3 1,055 102.3 97.0 3 970 63.5 65.5
4 1,075 119.1 110.8 4 970 104. 6 107.8
5 1,075 132.8 123.5 5 1,030 125.1 121.5
I 13 6 1,075 151.9 141.3 1 13 6 1,030 115.1 112.0
7 1,110 178.8 161.1 7 1,030 155.0 150.5
8 1,110 193.7 174.5% 8 1,120 190. 4 170.0
? 1,110 227.0 204.5 9 1,120 204. 4 182.5
110 1,097 254.0 231.5 10 1,120 212.0 189.0
11 1,097 291.1 265.4 11 1,070 260.9 | 243.8
12 1,097 331.4 302.1 12 1,070 320 299.0
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Hnpd) SREREST FT HE

o Do | eI S onen eoma ey 570 g ' Rema-
‘Depth quantity |7 (ppm) ’ Depth quantity led (ppm)
CcC ; |
0 ‘ 0
1 1,100 | 65 59.0 | |’ 1] Lm0 | 844l 760
2 | 1,050 | 77.2| 73.5 ; 2 | 1,030 | €0.8| 78.4
3| 1,050 | 91.0| 86.7 3 | 1,030 | 1056 102.0
i 4 1,050 97.5| 92.9 i \ 4 | 1,030 | 127.8| 124.0
5| 140 | 1357 119.0 gl o | 5| 1080 | 1ss) 1255
6 | 1,140 | 156.8 | 137.5 6 | 1,080 | 1810 167.5
7 | 1,140 | 183.0| 160.5 7 | 1,080 | 200.8 | 186.0
8 | 1,080 | 188.5| 174.5 8 | 1,120 | 213.4| 190.5
9 | 1,080 | 219.5| 203.0 | 9 | 1,122 | 317.5| 238.5
10 | 1,080 | 277.6| 257.0 | 10 | 1,120 | 332.6| 297.0
0 0
1 1,120 | 83.4| 74.5 1} 1,13 | 99.5] 88.0
2 | 1,120 | 100.8| 90.0 2 | 1,13 | 110.8| 98.0
3 | 1,070 | 108.6| 101.5 3 | 1,050 | 1061 101.2
4| 1,070 | 156.8 | 146.5 4 | 1,050 | 141.8| 135.0
gl oz | 5| noo | 1sn4| 1ens §laz | 5| 100 | 1000 1520
6 | 1,000 | 159.6| 1580 6 | 1,020 | 160.6{ 157.5
7| 1,000 | 163.7 | 1621 7 | 1,020 | 200.4| 196.5
8 | 1,000 | 198.5| 196.5 8 | 1,020 | 221.8| 217.5
9 980 | 197.5| 201.5 9 | 1,080 | 227.4| 210.6
10 980 | 247.5| 252.5 10 | 1,080 | 297.5| 275.5
1 980 | 312.1| 318.5 11 | 1,080 | 365.0| 338.0
0 ¢
1 970 | 100.0 ] 103.0 1| 1,070 | 114.5] 107.0
2 970 | 117.9 | 1215 2 | 1,070 | 128.4| 120.0
3 970 | 132.4 | 1365 3 | 1,070 | 144.5] 135.0
4 1,070 125.8 117.5 4 1,030 129.2 125.4
5] 1,070 | 189.4 | 177.0 5 1 1,030 | 179.2 | 170.0
B 13| 6| 1,00 | 217.8| 2035 W| 13| 6| 1,080 | 186.6] 181.2
70 1,110 | 199.4 | 179.6 7 | 1,00 | 2365 221.0
8 | 1,110 | 269.8| 243.5 8 | 1,070 | 212.5] 198.6
9 | 1,110 | 296.8 | 267.3 9 | 1,070 | 276.6 | 258.5
10 | 1,020 | 286.4| 280.5 10 | 1,120 | 318.4 | 284.5
1 1,020 | 353.6 | 346.7 1| 1,120 | 358.4 | 320.0
12 | 1,020 | 438.6 | 430.0 12 | 1,120 | 440.2 | '393.0
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Table-2. Calculation for specific gravity, fall and shear velocity to the bed meterials

Sample specific dm fall velocity shear velocit. (cm/s) Remark
No gravity (mm) cm/sec H=1lcm i H=12%m H=13cm
I 2,675 1.30 0.758 3.283 | 3.429 3.569 |
I 2. 680 0.75 0.756 3,334 ( 3,482 3,624
I 2,670 0. 46 0.769 3,566 3,720 3,871
W 2,670 0.48 0.763 3,626 ‘ 3,621 3,942
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