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Fig. 1 Apparatus for soil consolidation
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Fig. 2 Experimental configuration

g [ [T
Ag 80+ ® Sample C
§. -©- Sample D
5 60+— * SampleE
£
T 4 4
§ il
H o
5 e Y.<
&~ il Lk
T
0.0001 0.001 0.01 0.1 1 10
Particle s1ze (mm)
Fig. 3  Grain size distributions
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Table 1 Experimental conditions

Bank material Hydraulic conditions
Consolidation . .
Water . Water Tempera-  Friction
(;Ia:e Sample (;l)(l:fs/f:::s) content Dlscl;7r§e velocity S][Bede depth ture velocity  Fr (ﬁ;)
: b @ | T ews TP em) (O (miy)
(10°Pa)
CN-1 c 187 2139 82.0 771 261 15.9 487 162 192
N2 c 187 3731 924  UTL 404 159 555 147 335
N3 | C 186 4095 w3 127 2718 159 805 282 367
cs2| ¢ 0.70 185 3731 83 UM 418 159 561 140 335
@) : ; . ! : . :
s3] ¢ (2;37 ‘6’) 186 4095 1473 127 278 159 805 282 367
DN1| D 165 2139 842 171 254 159 482 169 192
DN2| D 165 3731 855 UTL 436 159 567 131 334
DN3| D 171 4095 473 127 278 159 805 282 367
ESl1| E (?.213) 248 3731 1036 171 360 153 537 174 329
Es21| E ((1"51,6,) 234 3731 947 U7 38 110 552 154 286
ES31| E ((1)'922) 234 3731 979 166 381 153 567 160 330
Es4¢1| E ((2"32‘;) 243 a1 959 UM 38 110 550 155 294
32| E ((1"922) 258 3731 1107 140 337 110 702 193 294
Ess3]| E (?'922) 2.1 3731 w3 s 318 10 772 210 293
Ess4| E (?fg) 247 1 1215 126 307 110 831 222 293
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Fig. 5 Dimensionless expression of bank profiles
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Fig. 7 Influence of the percentage of silt and clay content
on erosion rate
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Fig. 8 Erosion rate versus consolidation pressure
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Fig. 9 Erosion rate versus friction velocity
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The study on bank erosion with cohesive materials

Nobuhisa NAGATA”, Yoshio MURAMOTO" and Kuniyuki MINEGISHI”

“Graduate School of Engineering, Kyoto University

Synopsis
Erosion processes of river bank with cohesive materials are investigated by means of hydraulic
experiments and numerical analyses. In the experiments, we used the consolidated soil samples as the erodible
bank. The influence of consolidation pressure, shear stresses and the percentage of silt and clay content on bank
erosion rates are discussed from the results of the experiments. A numerical model for the bank erosion
processes is developed by coupling the algebraic stress turbulence model with a stochastic model for the

detachment and transportation of cohesive sediment flakes.
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