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Transport and Deposition Characteristics of Coarse Grained Soil
According to the Flow Velocity and Grain Size
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Abstract

Dredging and land reclamation works has actively carried out for the efficient use of land and secure of agricultural and industrial site. During the
reclamation, a portion of landfills are lost from the desired location due to a variety of causes. However, these causes has been rarely studied, and water
flow velocity has a great influence on the movement of landfills. For the economical and efficient reclamation, it is important to predict the movement
of landfills in water. In this paper, an experimental study was carried out to investigate the deposition distance according to the flow velocity and soil
grain size. We have made a large open-channel apparatus that can reproduce a laminar flow, and the deposition test was carried out on the four grain size
(0.638, 1.425, 3.375, 7.125 mm) and four flow velocity (0.1, 0.3, 0.5, 0.67 m/s) with high definition video recording. As a results, average deposition
distance increased with the flow velocity, and its relationship is shown linearly. For the grain size, the average deposition distance were drastically

increased as the grain size becomes smaller.
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Table 1 Grain size range according to the sieve and specific

gravity
Sieves No. Grain (s:r:) FEmEE Av:irzzg?mgrjrr])ain Specific gravity
4 475~95 7.125 2.60
10 2~4.75 3.375 2.60
20 0.85~2 1.425 2.60
40 0.425~0.85 0.638 2.61

Fig. 1 Grain size classification by sieve analysis

Fig. 2 View of the open—channel experiment
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(a) Volute Pump (DSV 250-80)

(b) Submerge pump (G—356)

Fig. 3 Pump
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Fig. 6 Water circulation in open—channel
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(water level & flow velocity)
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[ Setting up experimental conditions ]

[ Release of soil particles ]

Deposition of '
soil particles

Collecting soil samples
in accordance with the distance
[ Measuring dry weight ]

Fig. 7 Flowchart of the experimental procedure
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(b) # 10 (c) # 20 (d) # 40
Fig. 8 Underwater behavior of soil particles according to the flow velocity
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Fig. 10 Contour map for the average deposition distance
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Table 2 Linear regression of flow velocity (x) and deposition distance

(y)

Averagc(emcri]:)a in size Quadratic regression R
7.125 Y= 9.10352% +117.7172x 1.000
3.375 y=10.38412* +131.4106x 0.997
1.425 y = T4.71942> + 194.0896x 0.999
0.6375 y=80.583322 + 313.2142z 1,000
270 I T T
¢ © - 0.1ms
240 \ A 03mis I
& 0.5m/s
20 ¢ 0.67mws I
— 180 = —— Power regression ||
£
g \
s 150
£
= 120
z N :
e 990 A \‘ paa—
\\ \-\_\__ R—d
60 ~—~—_ S —— |
S
30 0 "
o —e— o
0
0 1 2 3 4 5 6 7 8

Grain size (mm)

Fig. 12 Average deposition distance for the grain size

Table 3 Power regression of grain size () and deposition distance

(y)

Flow velocity (m/s) Power regression R

0.1 y=23.32¢ 0% 0.824

0.3 y="78.98z 045 0.989

0.5 y=137.612 0492 0.969

0.67 y=193.36z 0513 0.987
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