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HYDRAULIC MODEL EXPERIMENT ON THE TIDAL
CURRENT IN NISHIKINOHAMA

By Haruo HiGucHI and Makoto KASHIWAIL

Synopsis

The flow pattern and mixing process due to the tidal current in NISIKINOHAMA Coast are
studied through a hydraulic model experiment. A distorted Froude model with horizontal
and vertical scales of 1/2,000 and 1/160 respectively, was constructed. A semidiurnal tide
and tidal current with constant current generated by the tidal current generator were
provided for it.

Experiments have shown that the tide and the tidal current are well reproduced in the
model. The mixing process by local eddy and similarity of the diffusion process are
discussed.
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Fig. 1 Bathymetric chart of the eastern part of Osaka Bay.

Table 1. Tidal constant in the prototype.

(KISHIWADA)
‘ Amplitude phase lag
constituent |——— |/———

{ H(cm) £(°)
M, ‘ 31.39 211.8
S, 16. 70 227.4
K, 25.95 203.7
(o} 19. 84 108.6

Fig. 2 Tidal current (prototype).

Fig. 3 Constant current (prototype).



FBO - MU s T EoRIC B 5o KBS ER

2 E-Component
(MYsec)

Lo

Fig. 4 Variation in the constant current (prototype).

5
10 re

04

K (cm¥sec)

103 -

» dye patch {prototype)
.@average value for dye patches

(prototype)
< dispersion of tloats - l
| (model) |

fedispérsion of flogts without
1 Iinear deformation

(model) ‘
o | A1 .

10 10° Te ] 104
1 (m)

Fig. 5 Diffusivity K versus horizontal scale ! in Nismikinonama Coast.
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Table 2. Hydraulic factors in the prototype and the model.

Factor Scale Prototype ‘ Model
Distance 1/2, 000 20km 10m
Water Depth 1/160 ! 12m 7. 5cm
Tidal Range 1/160 96. 2cm | 0. 60cm
Tidal Period 1/160 12h25m 4m40s
Velocity 1/12.5 50cm/s : 4.0cm/s
Discharge 1/4X10°% 4m3/s ! 1. Ocm3/s
Diffusivity 1/2.5%104 10%cm?/s ; 0. 4cm?/s
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Fig. 6 Model of NisuikiNoHAMA Coast.
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Fig. 7 Principle of Current Generator.
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Fig. 8 (a) Flow pattern in the flood (model, present state).

Fig. 8 (b) Flow pattern in the ebb (model, present state).
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Fig. 9 Tidal residue (present state).
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Fig. 10 (a) Flow pattern in the flood (model, planned state 1).
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Fig. 10 (b) Flow pattern in the ebb (model, planned state 1).
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Fig. 11 (a) Flow pattern in the flood (model, planned state 2).
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Fig. 11 (b) Flow pattern in the ebb (model, planned state 2).
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Tidal Residue
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Fig. 12 Tidal residue (model, planned state 1).
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Fig. 13 Tidal residue (model, planned state 2).
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Fig. 14 (a) Horizontal distribution of dye concentration at high water
" (model, planned state 1).
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Fig. 14 (b) Horizontal distribution of dye concentration at low water
(model, planned state 1).
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Fig. 15 (a)~(f) Flow pattern and the deformation of material area in
the local eddy region (model, planned state 1 ).
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