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FUNDAMENTAL STUDY ON THE ROLLING-UP PHENCMENON
OF RIVER MUD
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*
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ABSTRACT; The mechanism of the rolling-up phenomenon has not been suffi-
ciently analyzed in that the sediment material is small, cohesive and of
mixed organic matter. Numerous data obtained to date are from fragmentary
or overall measurement on hydraulics and rolling-up raté. Consequently,

the systematical study on the fundamental factors, to be used for forming

a model of this phenomenon and to evaluate its appropriateness, has not been
attempted. Therefore, the factors presiding over the phenomenon are consid-
ered in this paper, from the optimum combinations in many kinds of physical
quantities with the dimensional analysis, and then the existence of sediment
transport and density current in this phenomenon are explained with these
nondimensional parameters.

Results are as follows: The coefficient of condition is combined
with the 3rd power of nondimensional shear stress, the 6th power of Keuligan
number and the -3rd power of friction velocity coefficient, and is related
to the Galileo number. This coefficient is the most important parameter to
determine the occurence of sediment transport or density current phenomenon
on the mud surface. When the water content in mud is decreased, the nondi-
mensional rolling-up rate is proportional to the 1lst power of nondimensional
shear stress. On increasing the density and viscosity, the layer neighboring
the mud surface grows with the mud which is supplied from the lower layer by
shear stress, so that the three layer model is expected to apply in the con-
centration distribution, The sgediment transport phenomenon is observed on
the mud surface. In the other case, i.e., on increasing the water content,
the nondimensional rolling-up rate is not only proportional to the 4th power
of the nondimensional shear stress, but the density current phenomenon is
observed on the mud surface. When these concentrations in the two layers
(lower and middle) are of the same values, the middle layer becomes extinct,
and is expected that a two layer model can be constructed.

KEYWORDS; Rolling-up Rate, Sediment, Cohesive Mud, Dimensional Analysis,
River,
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L Rollingsup  phenomenen

Points of difference | ° Dune, untidune and alternate bar are not
in noncohesive observed on a mud surface.

sediment transport | o Mud particles are provided with cohesive.
oParticle size is small (1~ 100- zm).

Points of difference | e Density difference between flowand mud

in density current { layer is generated by the existence of mud
particle, )

o Grain structre(randum or flocculent structure)
is appeared in mud layer.

oFluidity of mud is divided in non- Newtonian
flow.

(a) W, =480 % (b) W, =1100%

Phot.! State of mud surfaces acting on the

water flow (mud material ;bentonite.Rew = 10600).
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Table 3 Sumary of conditions on_experiments
Source of data g’:f Material dy (mm) %0, 05 (9ed) ( w, (%) T 1 Goise) | Note
-t
Chien, N. ¢ | Polistyrene 475318 <238 | 1.052 - - |
Wilson, K. C. b 3 Nylon 388 1.138 - - -
Baba, Y. etal. B | Tsurumi R Mud (A) 0.0924 2.52 - -
]
” N ” (B 0.0924 2.52 - - _
AAAAA [ S
” [J| Tama R Mud (2) 03472 270 - - -
- P
Ohtsubo, K. et al. [ Kasumigaura Mud (1) 0.0207 2.42 1.071 790 0.35
” @ Kasumjgaura Mud 0.0207 2.42 1.136 390 ‘j’ 10.0
P ° P 0.0207 242 1100 196 30
P * P 0.0207 2.42 1.082 675 0.8
” A | Bentonite Mud 00164 248 ERAE v e B0
L 1927~ 150~ 10.0~ Only
” [ Kaolinite Mud 0.0065 260 1158 350 0.5 ~ .
: § Figs6.7
, 1,136~ ~ ~
o (@) Kasumigaura Mud T 0.0207 X 242 1.082 399 675 10.0 08
{
Kishi, C. et al. 6] 2:1 (claysilt ) 0.0034 264 1.685 52.8 -
|
" ® 3.1 C 7 ) 0.0025 2.63 1.671 54 4 -
" O t:1 ¢ » 0.006i 2.65 1.690 52,5 -
P ¢ 2N D) 00010 2.59 T 1.649 ; 56.0
1749~ 46.0~ _
Murahashi, K. et al. @ Tkushunbetsu R. Mud i 0.0444 2.67 1.692 1 52,96
Partheniades, E. A\ | San Francisco Bay Mud | 0.00092 2.16 ; ] —
" A " jid 0.00092 216 - — -
P v ” i 0.00092 216 -~ — -
Awaya, Y. X | Hakozaki Mud 0.00t (= ds0) 2.73 1.387 127 —




