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HYDRAULIC MODEL TEST OF TIDAL CURRENT IN OSAKA BAY (2)

By Hivotake IMAMOTO, Taisuke ISHIGAKI and Yasuyuki BABA

Synopsis

From the point of view of environmental management, it is important to know the
behavior of tidal currents in Osaka bay which is semi-closed. This paper deals with the
hydraulic model tests of Osaka bay and main results are as follows.

A pair of large scale eddies are observed when the westbound tidal currents
through Akashi Strait are maximum. These eddies are unstable and changing its scale
and location in spite of the same tidal condition.

The motion of fluid flowing into the bay is complicated near the strait. Fluid
through Akashi Strait stay in Okinose circulating flow after the inflow, and one tidal
cycle later some parts move to the south and others go back to Seto Inland Sea through
the strait.
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Fig. 1 Hydraulic model of Osaka bay.

Table 1 Example of flow visualization.

Factor Scale Prototype model
Horizontal Distance x, 1/5000 1000 m 20 cm
Vertical Distance y, 1/500 Im 2 mm
Time tr = x, * y:/° 1/223.6 12h 25m 200's
Velocity vr = y,/? 1/22.4 1 knot (1.852 km/s) 2.3cm/s
Roughness n, = x, % + y,*/* 1/0.89 0.025 0.028
Discharge Qr = x, * y,.>/ 2 1/5.6%107 1000 m*/s 17.9¢cc/s
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Photo. 1 Example of flow visualization.
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Fig. 3 Four typical flow-patterns of tidal current in Spring tide at West Max
shown in Fig. 2.
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Fig. 4 Surface stream lines in Spring tide.
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Fig. 5 Surface stream lines in Mean tide.
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Fig. 6 Surface stream lines in Neap tide.
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Fig. 7 (1) Movement of fluid colored by dye passing through Akashi Strait.
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Fig. 7 (2) Movement of fluid colored by dye passing through Akashi Strait.
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