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Suspension Properties of Silty Mud in Combined Wave-Current Flow
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Abstract (1 Physical experiments were conducted to investigate the suspension properties of silty mud
in combined wave-current flow. Suspension mass when there was opposing current was much higher
than that when there was following current. It is due to the fact which strong turbulent flow in
the bottom is developed in the opposing current but oscillatory flow effect decreases in the following
current. Critical bed shear stress for suspension of silty mud in combined wave-current flow was
deduced to be t.=~ 0045 N/m? Formulas expressing the relation with initial suspension rate with bed
shear stress, and the relation between the former and measured significant wave height were deduced.
The relationship of initial suspension rate with bed shear stress was significantly scattered, but the
relationship with measured significant wave height was reasonably good. When there is wave only,
vertical diffusion coefficients of sediment were calculated from the vertical concentration gradients of
suspended sediment when the concentration of suspended sediment approached to nearly equilibrium
state. The diffusion coefficient increased exponentially with height from the bottom in the lower half
of the flow depth but were nearly constant in the upper half of the flow depth.
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Fig. 1. Physical states and processes governing estuarial
cohesive sediment transport(afier Mehta er al., 1982).
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Fig. 2. Schematic diagram of experimental equipment.
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Table 1. Experimental conditions and calculated bed shear
stresses in combined wave-current flow

Run  Wave Wave Current Water  Shear
number period  height velocity  content  stress
(s) {cm) {cm/s) %)  (N/m?
i-1 1.2 6 0 98 0.266
-2 12 6 +10 114 0276
1-3 1.2 6 +25 104 0.361
14 12 6 —10 113 0.302
1-5 12 6 =25 102 0419
2-1 1.2 10 0 106 0.739
22 1.2 10 +10 118 0.729
2-3 1.2 10 +25 110 0.781
24 1.2 10 —10 106 0.800
2-5 12 10 =25 102 0.940
3-] 1.5 6 0 107 0.352
32 1.5 6 +10 118 0.343
33 1.5 6 +25 100 0415
34 1.5 6 —10 105 0.402
35 1.5 6 —-25 98 0.567
4-1 1.5 9 0 94 0.793
42 1.5 9 +10 98 0.746
43 L5 9 +25 104 0.777
44 1.5 9 —-10 111 0.878
4-5 1.5 9 —25 100 1.115
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Fig. 3. Suspension mass of silty mud with time under wa-
ves.
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Fig. 4. Suspension mass of silty mud with time in combined wave-current flow.
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Fig, 5. Initial suspension rate of silty mud versus bottom
shear stress in combined wave-current flow.
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Fig. 8. Nondimensional sediment diffusion coefficient.
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