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A Laboratory Study on Erosional Properties of the Deposit Bed
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Abstract : In this study, the erosional properties of deposit bed for the natural sediments are quantitatively estimated
domestically for the first time using annular flume. Four erosion tests for Saemankeum sediments have been carried out on
different consolidation time. Experimental results of erosional tests show that shear strength 7 increases with the increases
of consolidation time and bed depth. The erosion rate increases logarithmically with the increases of exceed shear strength
7,-7.. But, the erosion rate decreases rapidly with the decreases of exceed shear strength under the 0.2 N/m’. Experimental
results of this study are found to be remarkably different in quantity as compared with those for results of previous study.
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Table 1. Basic information of sampling site (Hwang et al., 2008)
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Fig. 1. Comparison of grain size distribution.

Table 2. Comparison of organism content

Site % of organic contents
Saemankeum (This study) 3.0
Saemankeum (Lee, 2001) 2.0

Kaolinite (Kim et al., 2014) 5.7

Francis lake (Parchure, 1984) 1.2
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Table 4. Experimental conditions
Tst A ] a5sn S del Adwl 2 ANsd A% AUy A AR
No. (day) (gL) (cm) (cm) (N/m’) (N/m’) (Min)
1 1 135.1 10 5.2 0.14 0.36 360
2 2 137.5 10 44 0.14 0.75 600
3 5 137.8 10 4.1 0.14 0.75 600
4 10 139.2 10 3.7 0.14 0.75 600
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Fig. 2. Variation of bed density with depth (Test #2).

Table 5. Coefficients for fitting curve of bed density (Test #2)

Bed depth, z a a, a; a,
0<z<17cm 350.5 2.07 -0.15 185.30
z>1.7cm 670.1 0.90 -3.70 1163.76
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Fig. 3. Variation of suspended concentration (Test #2).
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Fig. 4. Variation of depth-averaged concentration with bed depth.
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Table 6. Equilibrium concentration and depth of erosion by the bot-
tom shear stress

Test No. 7, (N/m’) C, (gL) z (cm)
0.14 0.109 0.0152

0.17 0.203 0.0277

021 0.230 0.0311

! 0.25 0.410 0.0534
0.30 1.440 0.1579

0.36 3.625 0.3207

0.14 0.028 0.0023

0.17 0.060 0.0048

021 0.108 0.0086

0.25 0.197 0.0154

0.30 0.454 0.0339

2 0.36 1.350 0.0895
0.43 2.305 0.1392

0.52 3.564 0.1963

0.62 5732 0.2809

0.75 8.885 0.3865

0.14 0.024 0.0021

0.17 0.049 0.0043

021 0.088 0.0076

0.25 0.135 0.0116

0.30 0.200 0.0168

. 0.36 0.524 0.0412
0.43 0.770 0.0578

0.52 2243 0.1380

0.62 3.189 0.1793

0.75 4786 0.2392

0.14 0.003 0.0001

0.17 0.050 0.0026

021 0.058 0.0030

0.25 0.075 0.0039

0.30 0.146 0.0076

4 0.36 0.309 0.0157
0.43 0.389 0.0196

0.52 0.474 0.0237

0.62 0.584 0.0289

0.75 1.499 0.0688
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Fig. 5. Depth-variation of bed shear strength.
Table 7. Coefficient for fitting of shear strength
Test No. b, b, ¢ c, d
1 -747024  -022  22322.18 0.02  7470.49
2 -1.98 -0.09 1.33 0.01 2.20
3 -0.25 0.23 0.01 -0.23 0.13
4 -0.35 -0.35 0.03 0.03 0.84
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