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Abstract : The purpose of this study is to quantitatively estimate the erosional properties for cohesive sediments'
on Keum Estuary. Then the spatial variation was evaluated, through analyzing and comparing the seasonal
variation of the erosional properties in Keum Estuary with that of the erosional properties in the other sites. As
erosional properties of cohesive sediments are also influenced largely by basic physico-chemical property of
cohesive sediments themselves, the impact that the basic physico-chemical property has on the erosional
properties is analyzed in this study. Erosional tests are performed under the condition of uniform beds. Total 8
times of tests using an annular flume are also conducted in a location, four times respectively by seasons: the fall,
winter. Experimental results of erosional tests show that the critical shear stress for erosion varies in the range of
0.12~0.36 N/m” and the coefficient of erosion rate varies in the range of 120.91~6.72 mg/cmz-hr, over the
corresponding bulk-density range of 1.15~1.34 g/cm3. Although the calculated parameters of erosional properties
are remarkably different in quantity compared with those of other cohesive sediments(lake Okeechobee) and
Kaolinite, their seasonal variabilities within Keum Estuary appear to be insignificant.

Keywords: cohesive sediments, erosional property, physico-chemical properties, annular flume, critical shear

stress for erosion(z,, ), coefficient of erosion rate(e,, )
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Fig. 1. Extraction location of sediment sample in Keum Estuary.
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Table 1. Basic information of sampling sites(F-% & &, 2006)
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Table 2. Seasonal grain size characteristics of cohesive sediments
in Keum Estuary
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Fig. 2. Seasonal grain size distribution of Site 1 in Keum Estuary.
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Table 4. Components of mineral matters in Keum Estuary
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Fig. 3. Bed bulk density and bed shear strength according to
bed depth(1F).
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Fig. 4. Bed bulk density and bed shear strength according to
- bed depth(1W).
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Fig. 5. Correlation between bed bulk density and bed shear
strength.
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Table 5. Experimental conditions in erosion tests
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Table 6. Estimation of erosion rate with Fig. 6(Test 1)
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Table 10. Experimental conditions and results in the previous studies

A7z} Test No Py (ger) AgEA &, (mg/cm’™hr) z, . (N/m%)
1 L.12 i 2.82 043
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Fig. 14. Comparison of critical shear stress with this study and
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Fig. 15. Comparison of erosion rate coefficient with this study
and previous studies.

Table 11. Physico-chemical properties of Keum Estuary and
lake of Okeechobee

= 7 oo

Okeechobeed.
32 um 15 pm

1% (Quartz) T E (Kaolinite)

718 &% 3% 40%

i

folg )T, I ol HAEA RS &) 38
Aol 2 AoF AZHAT) Table 118 B & &= Q)
| 27 skl R71% R oF 3901 A5k, Okeechobee
ﬂ@%A Aol 40%E 27 379 HHA S 13|
o 3ok =% FEA 7GRN 27 &
7l AJH-S Hgojm, Okeechobeed. B2 &
Eo|tt. BEUYAE 34 7o)
pum€] 3L, Okeechobee® EAE-E 15 um% 274 34743
ﬂ@%iq 1273 % &t}
3 e 5(2005)9) AT B Aoli= P
ST} Adraiae] 429 2jolo] 7)Q1%k Aog gt

it

t

x
“

ox
r-|n:
rlo

(SRR VLA
i
1o
ol
—{o
-{N



292 #EE - olds -

o} 2% 8] HAE A9 JAFE Aol AgE
e AMRsglon, ARE £2 A 3= 1
2u}; Kaolinite®) -5+ HATEA 8] AMHIAD
AHS 72 s #3=HA. iAoz Asnrt
EETE, o] BErE HAES] Falgo) FrlH A
AFAADLH & Zrlety DABL sk ko] 9)
o gk 2 ATl srd $(2005)9) A2 99e]
ol et Ayt & 4 gl

A EF A7) v - AR Ao vlFo], B A3-E
B8l A" 57 g A B A uﬂ HAEA =
ARG S FAE A HEL vnA ey
e gEolE & 4 Ut T3 € °1:r"€4—¥ﬂ vlwd &
o7k vk 2 HAA HAES 73“—*"‘701 site- spec1ﬁc
8}7] mjEo]n, of = Z“‘—J % 159 A A
AHS TG T2 IFUESE S @% T ‘311
g Yo,

e

8.4 £
2 Qe 27 6P A4 B120 2454 4
FAo g ks, 1 A2EA ] AEA el g 2o
AT Foele) MTAHE BT TNA WBE Y
< HAHoE ) H2Z AP $FExE o]Esty]
70 A gis] AZE R Ae)R 7 484 F 83
2] Aol Z}z}t ghE Y Zl"* TLAA FABIA o

=t T A HEX
o] 52 - sletd 71X ol ) Al P
23k B A E0] 7|25 o] HAEA v
A At skt

AAAY 3 Aol k2w AWMU 1.15~1.34 g/om’
W ejolla FABAARSE (7, ) 0.12~0.36 N/m” H7}
A Mk, FHAE Al(e, e UE7T T3l wet
FIEFA0F 120.91~6.72 mg/em™hr oA 7hash=

e BoH, ol dt Al AW wrt F74ge] ut
2} AR o] Tk, A E AT HaTEs
BAFE 37 g A7d 39 AR st o)),

174 11 & °ﬂ g 7HEAI S (RS ASAEIW) HA]

;d—/d ﬂ 7(-) z] Al

uj7iH v w3t A g zjol7} uju|alr= —5}4 =4
ﬂﬁlﬂwé’%o} 1W7h 1Fe)) vlal) o £ k& 78 wiE, 2
2E AFE W7 H AL g 7R Ao R ‘JrE‘rME}.

oli= E|HE xAQ 2. 58ty B3 dAEl] slads

E o 1w7b 1IFRY {57)8 g9Fo) o B, =3 10 um

St

olate] mAIIAFE S o) B Hol AFYo] v 271 o
O AR BE 2 A7Ane} A g d7dtet
o nla-AEES Eahe] 274 517 A4 gHE] 2

AEA g7fiEe) TkE %9 AR 4 (Okeechobee
%, Kaolinite)#} ¥ 13} HFH 0 F 435t Zjolg el

om, ol Ha] HAEL HAEA o] site-specific -2
2 ol gt ARe ANEAGES WEA] Adont &
THEE TalA @2 & Ave 2E Yujsith
B Aol 2Ed 37 s A2y B3 245
Ag2] HeFA A= 5ol F7F ko)A A=
3l S %k XY T2 AMEA] Q7 EE A
HAEY M 2 HAEA o8 A5E AHSE
Ll 0}‘45} Ao Faw) F Aol ofE sPPHT &
d 2 HAE o AR AT dHE S T o
Hog IA 882 F Y& Aot} A2 ®F
AL % 1598 #7454 Gsite-specific)oll $4131A]
EXNS AR, BPEH2000), B 5(2005)
| <)) 7& ¥ uks} Po| HAEAAT S Y3
AaZo Aol ZF ZAtth i Aol vHEA O
2 F3x)o]of st}

L ofl 031

!
3

H

4
o
=

AR
>

2
T

f

M o
lo ok
o

=

L9

do,
F[F

@ o

2 AT st 2472 A7 (#HANE Ros-

2001-000-01343-0)x| 2 © 7 FqE| S
&oEs

F2d, A0, 2apd (2006). T 817 u)A-AEA =
Ag2] A5 A% AT dFERIEGFEE )R], A
188 A33, pp. 251-261.

B (1997). SRR T AAEIY, dsikes], I
AR F .

e (2000). AR AHEEA B JA5E S A%
AR A A7, deES S =52 Vol.20, No. 2-B, pp.
277-286.

e, 284, oleE (2002). AlRkE olAE A HEE
o] AREA  HAEY Ey-38HE A0 4%, @
=AUt s =23 A35E Al 55 pp. 475484

g, 2E (2002). BEFERE 0|88 A-EEA H

=

HEY HAEY AL =l ers] Sl
A, pp. 1075-1080.
B, S, BRI (2005). RIACEAEA) ElAEe] AAE



o

3% s

AgE A% APA AT, dEsEielh - tE e =g
A1778 A23. pp. 119-128.

American Society for Testing and Materials, (1987). Annual
Book of A,S,T,M. Standards, Vol. 04.08, American Society
for Testing and Materials, Philadelphia, U,S,A.

Ariathurai, R. and Arulanandan, K. (1978). Erosion rates of
cohesive soils, J. Hyd. Div., Asce. 104, HY2, 279-283.
Hwang, K.-N., (1989). Erodibility of fine sediment in wave-
dominate environments.,, Master’s Thesis, University of

Florida.

Hwang, K.-N. and Mehta, A.J., (1989). Fine-sediment erod-
ibility in Lake Okeechobee., Florida. UFL/COEL-89/019,
Coastal and Oceanographic Engineering Dept., University

293

of Florida, Gainesville, Florida.

Maa, JPY. (1993). VIMS Sea Carousel: its hydrodynamic
characteristics. In: Nearshore and Estuarine Cohesive Sed-
iment Transport, A.J. Mehta (cd.), American Geophysical
Union, Washington, pp. 265-280.

Mehta, AJ. (1986). Characterization of cohesive sediment
properties and transport processes in estuaries, Estuarine
Cohesive Sediment Dynamics, A.J. Mehta ed., Springer-
Verlag, Berlin, pp. 290-325.

Received June 23, 2006
Accepted November 17, 2006



