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Summary

The mechanism to which resuspension of bottom sediment is related in the combined wave
and current flows was experimentally investigated in order to clarify the phenomenon of sediment
transport in the shallow sea areas. Therefore, experimental conditions were set up to simulate
the field conditions using sediment material which is collected near the tidal flat surface in the
interior shallow region of Ariake Sea.

The results show that water content near the bottom sediment surface decreases rapidly with
the passage of time, and a shear strength of sediment surface layer becomes much greater than
that of lower layer. From the observations, it is found that the horizontal movement of the
bottom sediment surface in the combined flows is much larger than the vertical movement and
finally grows in the range of 1 to 1.5cm. Failure and resuspension of bottom sediment occur after
the bottom sediment surface fails with cracks across the channel width. The bottom sediments
are resuspended when water-particle orbital velocities propagate in the opposing direction to
waves, and they are transported and diffused by current flows and water-particle orbital veloci-
ties propagating in the same direction as waves. The phenomena of bottom sediment failure and
resuspension occur when a maximum shear stress rmer in mud is larger than a yield value r,. The
time ¢, it takes to resuspend bottom sediments decreases exponentially with increasing Tmaz/ 7v.
Moreover, the mean erosion rate £ increases with increasing tmaz/ 7.

Key words: combined wave and current flows, bottom sediment, maximum shear stress, yield
value, water content
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Fig. 1  Outline of the experimental apparatus.
Fig. 2 Bottom sediment installed in the channel-bed
Table I Main experimental conditions.
H L T 7 w Ty

(cm) {em) (s) (em/s) (%) (Pa)
Runl G+ W 4.07 138.0 0.9 18.24 364.3 0.53
Run 2 Ci+We 5.79 74.5 0.6 18.96 220.0 3.62
Run 3 Wi 8.20 82.3 0.9 - 230.8 3.01
Run 4 Wi 9.23 92.5 0.9 - 224.0 3.37
Run5 G+ W 7.10 129 .4 0.9 11.62 449 .1 0.23
Run6 G+ W 4.96 79.1 0.6 16.91 228.0 3.18

H: Wave height, 1. Wave length, 7. Wave period, @#: Averaged velocity, W: Water content
ry: Yield value, W and 1, are values near the bottom sediment surface.
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Fig. 3 Location of sampling positions in the interior shallow region of Ariake Sea.

Table 2 Physical characteristics of the bottom sediment.

Gs Ly P Sand Silt Clay Dy
(%) (%) (%) (um)
2.63 110 51.1 0.2 69.5 30.3 41

Gs: Specific gravity, L;: Liquid limit, P.: Plastic limit,
Dy: Mean grain size
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Fig. 5 Temporal variations of W profiles in a
bottom sediment.
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Fig. 6 Temporal variations of 7y profiles in a
bottom sediment.
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Fig. 8 Resuspension of bottom sediment in combined wave and curent flows.
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Fig. 10 Temporal variations of horizontal and vertical motion of bottom sediment surface (Run 6).
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Fig. 11 Cracks generated across the channel width.
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Fig. 12 Movement of bottom sediment during wave motion.

Figl4i¥, EBRETHE, BERABTREOKBEZEELZbOTHS, RIRENZ LI,
IREEE R e IR F B U o TRAD LB BH A oh s, 2o & D b8, el
TERRESIBIES N, WTFLb0Th S, £z, FiglbidE s LR TEROFEOHLERIC
Bo RERERPROMUERRTH 2, BRSNS L5, BP0, EBRIEZE
EERRCRKE{BRINTVS, LrL, BECEECET 22BN & TR L ER?
ZIERELTWS,

s




BRI« B B ETAORTEB B A RIS & L ITBREBOERIEK 115

Flow

P

<t . —2  Motion of sediment -

ST RTTRTE
e

;.
'y g us ]

Fig. 14 Resuspended fine bottom sediments and masses of clay particle on the channel-bed.

Flow direction
ow airection

S Measured et ]
"‘N«‘\__.' P
-

Depth (cm)
N O

o, —— e
Sediment
¥ ¥ ¥ 1 i H
0 20 40 60 80 100 120
Length (cm)
Fig. 15 Profile of bottom sediment in the channel-bed after experiment (Run 6).
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