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EXPERIMENTAL STUDIES OF SCALE EFFECTS
ON THE MODELS OF SETO INLAND SEA

By Haruo HicucHi, Hideichi Yasupa and Norio Havaxkawa

Synopsis

Reported herein is a comparative study of two hydraulic models of the Seto Inland Sea in
order to better understand the scale effect on the similarity principle of the hydraulic model.
The larger model is built with scale ratios of 1 to 2000 and 1 to 160 in horizontal and vertical
directions respectively. The smaller model has scale ratios of 1 to 50,000 and 1 to 500 in hori-
zontal and vertical directions respectively. The semi-diurnal (M,) tide was generated in the
models and it was found that both models exhibit the same tendency of yielding greater tidal
ranges around the inner portion of the models than corresponding prototype values, though
with a slightly different spatial pattern. This difference has been corrected by addition of con-
crete blocks in the larger model and wire mesh in the smaller model around narrow straints.
Flow velocities and one-dimensional dispersion-coefficients are found to be twice larger and as
much as ten times larger, respectively, in the smaller model than in the larger model suggest-
ing possible effect of flow spearation.
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Table 1. Hydraulic factors.

Factor 1/50000 Model 1/2000 Model Ratio
Distance 1/50000 1/2000 1/25
Depth 1/500 1/160 1/3.1
Peroid 1/2236 1/158 1/14.2
Velocity 1/22.4 1/12.6 1/1.8
Horizontal Diffusivity 1/11.2x 10° 1/2.5%10* 1/44.8
Vertical Diffusivity 1/112 1/60 1/0.69
Discharge 1/55.9 x 107 1/4 %108 1/140
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Fig. 1. Position of mesh roughness and tide gage.

Fig. 2. An example of observed record of sea level.
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Fig. 4. Distribution of phase lag: M, component (1/50000 model).
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Fig. 5. Distribution of tidal amplitude: M, component (1/2000 model).
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Fig. 15. Distribution of tidal residual circulation (1/2000 model).
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