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An Experimental Study for Estimation of Erosion Rate
of Fine Cohesive Sediments
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Abstract : An annular flume has been constructed in order to estimate the erosion rate of fine cohesive
sediments. Under an uniform bed condition, some erosion tests for Kaolinite sediments have been conducted to
examine the performance of the flume and to check the validity of experimental method and results. In this study,
the critical shear stress for erosion and the erosion rate coefficient are estimated and compared with the existing
measurements. It is concluded that the performance of the annular flume is good enough to conduct erosion tests
and the experimental method and results are valid.

Keywords : erosion rate, fine cohesive sediments, critical shear stress for erosion, bed shear stress, annular flume
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Photo 1. Annular flume in Chonbuk National University
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RADIAL DIRECTION (CM)

Fig. 1. Flow velocity vector in the annular flume (Maa, 1993).
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Table 1. Characteristics of kaolinite sediments

Ness 99 asA ANauy
oA 5 - 939 KSL 511397
S0, % 715
ALO, % 180  KSE 38059
Ig. loss7IE2de) % 5.70
Fe;05 P 020 S 380596
Ca0 % 240 LG b
MgO % 005
pH(20% 58°) - 850  KSF 210393
AR o= - 058 KSA 0602-95
YU=(No. 3254 JF- 8y % 0
ol v 0n KSA 30195
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Table 2. Chemical characteristics of tap water used as an
eroding fluid
sleh g -+ (ppm)
Cr 11
NO,N 0.7
SO, 3
Zn 0.006
THMs 0.026
Chloroform 0.02
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Table 3. Experimental conditions

AE - e

o fus

3 5] 7] g2 29 Fololx] FAld AFHHIAT.

FZ2 W 59 B4 T SHEAS B3l 2
AEAT. FHEA S B3 B w5 2 2 F
PR g Aulo] gk d2 22 Hwang and
Mehta (1989)2} o] AR 2001)°) 3] AFA)3] F=0] 2T}
T, FFoiF AFEH sl A9 Azl mE #F F-f
Ab 5 HEte] Oigk Ao e e AW EAE]
£0] A8 4 ok T3 Foizl Aud =] tigh A
A% Bo A2 ARgEe HaAET AU A

ole] #A M =&9 5 ATH(Hwang and Mehta, 1989).

J4ME=A
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AZA ] AH 71aA 271 AG2 Y HEAt3E
E3} Table 301 Fo}Ach. 27| ATSHL 0.1 Nim* e
313 GAMEE 0.1 Nm?R& 2741718 AL 94503
3lgdont, AF #19] Agdle AW Uer} vlwd 2 A
glo]7] W&ol 3138 T Hayt YA ES 317] 93t
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ZADLEL 075 N/m7HA] H 22 i) 8k, A9
#33 #49] 7Bgolle, Bz A AHLEZ st 4
Z+ 49A9} 397121 0.4 N/m™ 0.3 N/m*ollA] Hde] 7
237 Badide] BAlsld, o & A 38 7k A
£ ErhEEk

Ao BolU e (bulk density) SN 2342 94t
= AL ez FRls] sk, S8 IrvlE
Fodeg sl 7] A9 Rodee} vla - HES)

it

Test Ps o) =y | 57 2] Aegd FE A9sd  FANT
No. (g/em’) (%) (cm) (cm) (N/m?) (N/m?) (Min)

1 1.67 523 10 5 0.15 0.75 630

2 1.56 73.0 10 5 0.10 0.60 540

3 1.48 92.6 10 5 0.10 0.40 360

4 141 1124 10 5 0.10 030 270
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Table 4. Comparison between the measured bulk density and
the converted one

Test No.  pp (g/cm3) ] (%) - B (glom?)
1 1.67 52.3 1.68
2 1.56 73.0 1.55
3 1.48 92.6 1.47
4 1.41 112.4 1.41

AT} Dyer(1986) &3k, F<rvle) Rojdws vhaat
7o) Foix}

SR (%) = p(l-oéi) _%)100 @

C Ps—P

. = p+ -_
Bulk Density (pp) = p+ 7555 25
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Fig. 3. Erosion rate variation with bed shear stress (Test #2
pp=1.56 g/cmz).
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Table S. Values of pp, Eys T, and 7

Ll &
E 0
2
8
9 o8l 1
]
8 Th > Tcevm te.m
w Mass Erosion
g 0.6 Teos < T < Teem
o« T o Surface Erosion
é
0 0.4
x
3 5<%,
g o2 No Erosion
(3]
E
4 L N
] 0.0

14 15 18 1.7 1.8
BULK DENSITY (g/cm”’)

Fig. 4. Variation of critical shear stress (7,,) according to bed

bulk density (pp).
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= a,,pp+b, ; mass erosion @)

71X a=1.184, h=0.173, c=0498, a,=1.791, b, =2208
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2 Uehlie p& AHATLN) oJahd 137 glem’2
M7 8101, 34 Hwang and Mehta(1989)91 <Js) At
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d a7k Aok @9, 2 (6} FA Owen(1970)°] A&
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ol 4] (7y& AN T digt 2o = AR vk g)
T r=ap,+b9t TYUT Flo|th(Mehta et al, 1982;
Villaret and Paulic, 1986).
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ces ce,m
Test No pp (g/em’) SRrH) (%) Eirs (mg/cm>hr) T (N/m?) Toom (N/m’)
1 1.67 523 1335 0.43 0.75
2 1.56 73.0 22.88 0.46 0.6
3 1.48 92.6 28.31 0.25 04
4 1.41 1124 7520 0.19 03
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