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An Experimental Study on Depositional Properties of Cohesive Sediments

in Masan Port
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Abstract : In this study, a series of deposition tests have been performed using an annular flume in order to estimate
depositional parameter of natural sediments. The sediment of Masan Port has been collected for deposition tests, and
total 18 deposition tests have been carried out on different bed shear stress respectively but with the same initial
concentration. As the results, the minimum bed shear stress 7;,,,, standard deviation o; and time scale parameter
(TZ— 1)s, are found to be 0.10 N/m’, 0.54 and 0.87 respectively. Through comparing with results from previous

studies for other sediments, the results of this study are shown to be good enough to verify.

Keywords : cohesive sediments, minimum shear stress, equilibrium concentration, deposition rate, Masan Port
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Table 1. Basic information of sampling site and sea water used as
an eroding fluid

Depth Temperature Salinity Concentration
(m) (C) (%0) (mg/L)

11.0 12.8 32.0 7.6

Coordinate

35°10'49.5" N
128°34' 13.7"E
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Fig. 1. Grain size distribution of cohesive sediment in Masan Prot.

Table 2. Mineralogical Composition of cohesive sediment in

Masan Prot
Rank Components of mineral materials
! Quartz (1)
2 Hlite (YE}]E)
3 Albite (M]AFEAY)
4 Kaolinite (1L E)
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Table 3. Experimental conditions

Test conil;ilttiition Shear stzress Temp. Exp. time Test conigiltti?;tion Shear stzress Te:')mp. Exp. time
No. (ppm) (N/m%) (°C) (hr) No. (ppm) (N/m°) 0 (hr)
Ml 1054 0.000 18-19 26.7 M10 1095 0.150 19-20 48.0
M2 1025 0.030 20-21 24.8 Ml1 1075 0.160 19-20 45.8
M3 1065 0.050 21-22 232 M12 1100 0.175 20-21 35.8
M4 1015 0.080 19-20 27.0 MI13 1105 0.200 18-19 34.0
M5 1080 0.100 20-21 27.0 M14 1085 0.220 19-20 24.9
M6 1110 0.110 19-20 45.0 MI15 1085 0.300 19-20 19.6
M7 1085 0.120 18-19 30.3 Mi6 1085 0.350 19-20 13.5
M8 1045 0.130 18-19 34.1 M17 960 0.400 20-21 27.8
M9 1060 0.140 18-19 48.0 M18 1045 0.500 22-23 133
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Fig. 2. Comparison of variation of C/C, with bed shear stress.
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Fig. 3. Variation of Veq/Co with bed shear stress and minimum
shear stress(z,pin)-

Table 4. Comparison of experimental conditions and results in the previous studies

Researcher Sediments Fluid (N/m’) Etc.
Rosillon & Maracaibo .
Volkenborn(1964) Estuary mud salt water 0.075 straight flume
Partheniades(1965) San Francisco Bay mud salt water 0.065 straight flume
Partheniades et al.(1966) Kaolinite distill water 0.040 annular flume
distill water 0.180
Kaolinite
salt water 0.150
Mehta & Partheniades 50% Kaolinite &
annular flume
(1975) 50% Bay mud salt water 0.119
San Francisco salt water 0.096
Bay mud
Hwang and Yang(2007) Kaolinite tap water 0.175 annular flume
Hwang et al.(2008) Kaolinite salt water 0.147 annular flume
Jung et al.(2012) Kwangyang salt water 0.110 annular flume
Bay mud
This Study Masan port salt water 0.100 annular flume
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al.(2012) TRkt EJ A=) B2l gtk H A4S 73 ol mlsl oF 6.5 & Ao= vEhsth dntbE o A
skar Zhztel] tish 7% ol WE 6,9} logts,abs AP S S0l A HAEE BdAo] Ae7F, A71w §Fel 275 4
72 WAzt el gk #As 3 H]’ ATt e, 5 A o] F7ksh= o] o, F=sH Sl B, B
NAT 0,9} logts#k el & Wsd 07 lsto], 15 B3t o] Ao HAY FHAEel Wol $HrEe] Qe 1P E, lllite,
= izl tish ANk AP AL EESHA] Eekalom, SUA 5o FEA AERT Aol B A2 e 2t
] RS 6,9 logry,©] 7, C, 0 54 d9) §7F ® ETh(Lick and McNeil, 2001; Mehta, 2013). wh2bA], 413
th= dERks A eIt o7 FUASHA et FEA T3l sk Fi> 2pA| e
@Eﬁ o7, F HAE WHHET 6,9 logt, w42 &4 1, iR e ® Baqld el A7 IF Ao, wl= dFde] 2 vt
Hofl A o] o] gt AA g Mgy} Sjujehs vl AR F A AR HAE AR Y S AREE 7 Blow 3
’_l%"] HAE HAw A 22 - 5t SA 9 HAae T EA=0] ARt o] arks AL e BEARIARE]
o] 54l wpe} Ao o0& A Wedt g vk Zlolt) B Agee] v At AdAor o] & HAE, 5 1,0 T
gk olefgt AR Bt X9 EA 9] HAE #5A5E 54 A= 2l oufsh, vabakat 3k A2 HAES g
Aqexe] M2 HA =2 o] solS5S 213 A EY A3 2 247} 0.100 N/m’, 0.110 N/m* S 2 7 9] H]5=3k ghS 2t
Alef] AR g gl AS vEhiH, 284 o® HAE AL = Ao ® vehksd, olel Hwdd W 71 Tl H
& 913 ASo Al de] 2 ARG A ofellA Rk A5l WA= PR arhA] 4] & Ao )
20w Faxofo} 35 shA, A 2 %«] A 5ol mX|= ol ek
(CEC)8] ¥FallAs flsto] & A7-dast 3A et A4
5.5 EIMEM0 0|xl= 22| - 2N 4o g dele] vuAET} o] oS, A Agzdast F2 E
2 ATeM = AR HA RS HASA vAE =2 AEo] ol ghsH ] el ek A7= TA Mehta
gela BEAo] ek S Bxog B el 1A Bl o and Partheniades(1975), Hwang and Yang(2007)2] 175+
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HA 2 AgelA] A mPke HAA HA =] A
TH= A Jung et al.(2012)0f] 28l =N FeF H2Hg
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Table 5. Comparison of physico-chemical properties and 7,

s W, olglell= A2 et o5 A W A
7 el H o] 2 A-dakel 9 Table 60 F20 X1t}
Mehta and Partheniades(1975)x= 2710 A2 E 4
=2 HAEA ol mA|= ol &wdHs 2 (CEC)S] P @A
3171 $18lod, CECol b H2A-gd 4.3 (% 1)5 2
W3S £A]%H v} Qlt}. Mehta and Partheniades(1975)2] <1
A3} 3 34 Hwang and Yang(2007)2] Z3}e} £ <
T-A37} 3 Fig. 9 W Fig. 1091 A A ¥},

f

Researcher Sediment Mean diameter Main mineralogical Organic contents Tomin
(um) component (%) (N/m’)
Jung et al.(2012) Kwangyang Bay 21.8 A1) 2 0.110
This Study Masan Port 14.4 S 13 0.100
Table 6. Experimental conditions, CEC, (7,*—1)s, and 7,,;, in the previous studies
. CEC . * Thmin
Researcher Sediment (meq/100g) Fluid (n*—1)s (N/m')
Kaolinite 77
(Salt Water) 9 (mean) Salt Water 0.58 0.150
50% Kaolinite
16.5 Salt Water 0.88 0.119
Mehta & Partheniades & 50% Bay mud
1975 i
(1573) San Francisco 24 Salt Water 1.18 0.096
Bay mud
Maracaibo 39 Salt Water 1.50 0.075
Sediment
Hwang and Yang ..
(2007) Kaolinite 20 Tap Water 0.41 0.175
This Study Masan Port 35.8 Salt Water 0.87 0.100
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