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Re—-estimation of Settling Velocity Profile Equations for
Muddy Cohesive Sediments in West Coasts
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Abstract

Quantifying the settling velocities of fine-cohesive sediments is very essential in the
study of ocean pollutions as well as sedimentations. Settling properties of fine-cohesive
sediments are influenced largely by aggregation which occurs as a consequence of
interparticle collision and cohesion of particles. Since the degree of cohesion of
fine-cohesive sediments depends on physico-chemical properties such as grain size
distribution, percentage of organic materials, and mineralogical compositions, and these
physico-chemical properties varies regionally, the settling velocities of fine-cohesive
sediments for a specific site should be determined through field or laboratory experiment.
Recently, settling velocities of fine-cohesive sediments in Saemankeum coasts and
Kunsan Estuary have been measured through laboratory experiments. Using these data,
the previously proposed well-known settling velocity equations for fine-cohesive
sediments are examined and a new equation is developed for better representation of the
measured data in this study. The newly developed settling velocity equation is simpler in
the form and easier in determining the related coefficients than the previous well-known
equations.
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Brown <%9°] ol 37[A A Fo| Al
") %o} 744 2} (Krone[1962)).
k! EALY R} ol floc(®E+=
aggregate)o] 2t B o] flocES AN 4
A7 B zte B3 EAGE & 548 %
A Bk o QAEY FAIEE YAl
7l 224 (interstitial water)& 38l FAHE
2, ARHoz ARZSEE #F2AVE AHE
Ztegh, a8y o 2 HE u 4¥8S 94
H9 #ZVlE U AA JAAANY HE 39
(drag)e 24522, ot ARLEE F7H7]
a5g zZed ¥y Fis 4A 279
z71g 9% AREEY F2 AdE AR F
A% AT AASEY A &% Bo ¢ 34
ety ez, flocdl AZE5EE AN gAE9 A
F&ET B o & @ 2t Ao YdwFen.
ARSEE(W) & BFA 52(0) 9] 1334
ol BAE Fig. 19 FoAH, old d&3t= I
AEga(F,= WO @8 =8 27 A
Folzitt, 2@ =48 uiet Fol AAEEE
nox Fxd wet BE 3/ J99 ARIF
(free  settling) 99, 533 Z(flocculated

e i

A

T

ric

settling) 99, 2 7t 3 Z(hindered settling) %
doz RERD 7 YA IAZEAHLS o
et 2t

o

- 41

2.1 X

=]

AeH74e Fig. 19 =28 upgp o] Rf{AL
% 7 GRT &AL FoolA 2t o 9
Ao A AN EAYA 5 EARIAESY Ho
g AHQ flocES YAERY A5 FE F
% 7tAI W gl EdHoz Ay,
AA&EEE ReA 359 FHAsHA Ha AHEA
M AFA) FHHE A9 Zo] YA A7,
g 2o o3 A FH$Hh FAA HAHE
A9, ;& BE 01~03 g/L Atolo) g& Z#
=} (Mehtal1988]).

A8AR A AN EAYAES HAAE
T 83 7Y Alole Fyo o At
2E #olsxsd &l AA 49 7F 44
AZ&EE U3 Zo] Fojxn

1)

SETTLING VELOCITY OR FLUX

Floceulation

Hindsred

Satiiing Settiing : H
& Cq c".a Ca ;
CONCENTRATION e
Ne;itglms
Ssititng

Fi

g.
Variation

with  Suspension

1 A Schematic Description of Settling Velocity

Concentration  of

Fine-Cohesive Sediment

_5_



o714 Cpe FHAFolH, o8 o, 44 E
Al Aol A® 9 A9 dEE Ve

Stokes TIHZF, Re<0.1)oA FEAF=
Cp=24/Rez FoAW, o|2REH AZ&EE:
Stokes & o we} ohg3} o] "ok

W= 18v O @)

Ad714 ve FAY FHAEATAH, Holezs
b 2 AS Coe A #ol HolszF9
gk Ho A AHA 28 B 5 e

darel Aol AFLEd vXE FFS YW
Hog HAATE ALY BdHEC FAAS
7t aed Y4AE AESTE, 242 A4 H
HEd AFHAEL dqodAg AFEE HAE 4
3 fag A2 oA (Ross[1988]).

SHAL ddeg BEHHe ¥HA w2 G
C; Alolol e RHA 5= F7iet dEo] ¢
A FBre FEEO FUMEHAl Heol, AFHe
2 gR7te S go] FdHD wEhA, o] JY
ANE =7t F7hgel we AFEAY flocg
Bo} A&go| ¢ #etx, 9= o Ay, 27
7} 9 AA flocEo] Ao, FEo 79 F
A ARE&EE SrhstA "o

o] g ARL&EE st AFAQ) HY
Ae FfA FEe F+2AM power lawe] FEH
2 o5 34 zo] Folxirh

W, = k C* (3)
714 @& Fig. 1914 log-scale® Foid 7
&5 ZMe 7]1€7]8 JEY, o]B2H oz 4/3
oji}, AA e Ytz oz 083 2 Alol9 e
b =tHKrone[1962]); Mehta[1988]). ®#AF &%
C7t 1 g/Ld We AZA&EEE Yepds vEd
F ke HAES FHYRR sgzdd w4
aA ¥ = ek

N
w
\J
-
ik
A
N
-~

Az, EA JAEe] Yol#Ql flocEe] AAY
(network) & ¥ A3t F 34 (interstitial water)
9] HAsolEg WA Hrh drHoz o o
Ao Fig. 19] E4" AXNE HSA 5%
Cot Z7138 48 I7A45 W 243 (Kynch
[1952D), oleft HA& dwryoz 7hgd A 7Fo)el
Eia=

AEA dYolNe WAEEE dnHowm
ge WA gol Fola
W,= W,[1— ki C— Cp)* (@)

A7 W,e ANAREECH, Gt VBEE

7 Hdld we) RRA $EE Yehddg. =9
lEds ke W=09 Z5d Col W 3

g 9n)dn, pE olEH
0.2 59 & ZErHHwang and Mehtal[1989]).

2.4 B2 E=2)~ (Settling Flux)
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Fig. 2 Settling velocity variation with
concentration for Saemankeum cohesive
sediments (Hwang et al.,[2000))
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