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A Laboratory Study for Erosional Properties of Cohesive Sediments
from Mokpo Coast

Man Kon Kim*, Su-Hyun Yang*, Dong Hyeon Tae* and Kyu-Nam Hwang*

*Civil Engineering, Chonbuk National University, Jeonju, Korea
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ABSTRACT: The purpose of this study is to quantify the erosional parameters, such as the critical shear stress for erosion and the erosion
rate coefficient for cohesive sediments from the Mokpo coast. Using Chonbuk annular flume, five erosion tests were conducted under the
uniform bed condition but a different bed density respectively. Erosion test results for Mokpo sediments have shown increases in the range of
0.16~0.43 N/ii" but decreases exponentially in the range of 272~4.64 mg/em’ - hr for the given bed shear stress of 1.14~1.34 gfem’. The
erosional parameters of Mokpo sediments are found to vary remarkably in quantity compared with those for cohesive sediments from other
sites. On the whole, the value of Mokpo coast sediments appears to be similar to Kunsan sediments but smaller than Saemankeum and
Okeechobee sediments. On the other hand, Mokpo sediments have been shown to be larger than Saemankeum and Okeechobee sediments but

smaller than Kunsan sediments.
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Fig. 1 Locations of sediment sampling in Mokpo

Table 1 Properties of sea water used as an eroding fluid

Sampling Water Salinity  Depth H
date temperature (°C) (%) (m) P
2009. 04. 30. 9.5 334 14.5 8.1

/3 733, CEC(Cation exchange capacity) 5
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Fig. 2 Comparison of grain size distribution for cohesive
sediments

Table 2 Comparison of grain size content for cohesive sediments

Site Sand (%) Silt (%) Clay (%)
(d>625) (625<d<4) (d<9)
Mokpo 23 52 25
Kunsan 22 65 13
Saemankeum 61 28 11
Okeechobee - 68 32
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Table 4 Comparison of mineralogical composition
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Table 3 Comparison of organic contents for cohesive sediments

Site Organic contents (%)
Mokpo 6
Kunsan 3
Saemankeum 3
Okeechobee 40
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Rank Mokpo Rank Kunsan Rank Saemankeum Rank Okeechobee
1 Quartz (41.3%) 1 Quartz 1 Quartz 1 Kaolinite
2 Albite (19.3%) 2 Albite 2 Feldspal, Albite etc. Montmorillonite
3 Sericite (14.8%) 3 Ilite 3 Ilite Sepiolite
4 Mllite (8.4%) 4 Kaolinite 4 Kaolinite Quartz
5 Orthoclase (6.9%) Chlorite Chlorite
6 Kaolinite (4.7%)

Chlorite (4.6%)
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Table 5 Experimental conditions in erosion tests

Test Initial shear  Final shear  FEroding fluid
No. (g/cm’) stress (N/m’) stress (N/m’) temperature (°C)
1 134 01 0.6 95
2 1.29 01 04 92
3 125 01 0.3 9.6
4 119 01 0.3 10.2
5 114 01 0.2 94
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Fig. 3 Time-concentration variation (Test #4)
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Fig. 4 Erosion rate variation with 7 for Test #4

Table 6 Value of o, &u and 7, for each test

Test No.  py (g/cm’)  z (N/m’) & (mg/cm’/hr)
1 1.34 0.43 4.52
2 1.29 0.30 8.39
3 125 0.28 12.07
4 1.19 0.19 24.32
5 1.14 0.18 106.46
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Table 7 Comparison of physico-chemical properties of Mokpo
sediments with other’s

Properties item  Mokpo Kunsan Saemankeum Okeechobee

Average grain

size 33 um 32 um 41 pm 15 ym
Main

mineralogical Quartz Quartz Quartz Kaolinite
component

Organic contents 6% 3% 3% 40%
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