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ON THE SIMILITUDE AT THE OPENING OF BREAKWATER
IN HYDRAULIC MODEL EXPERIMENT INVOLVING
TIDAL CURRENT
by Haruo HIGUCHI

Synopsis

The discharge coefficient plays an important role when the maximum current velocity at the
opening of the breakwater in prototype is estimated from the result of hydraulic model experiment
involving tidal current.

The discharge coefficients of three kinds of models, of which the horizontal scale is same
each other, 1/700, and the vertical scales are 1/500, 1/250 and 1/125, are obtained for two
kinds of widths of the opening.

After the comparison between the coefficients of three models considering the effects of
Froude number and meodel distortion, a kind of the scale effect is found, that is, the larger
model has the larger coefficient.
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Table 1 Scale of model.

Model Scale ratio (prototype/model)
No. Horizontal ! Vertical Velocity Discharge
1 2 000 2 000 4.7 1 790103
2 2 000 667 25.8 344
3 700 500 22. 4 92.7
4 700 250 15.8 27.6
5 700 125 11.2 9.80
6 500 500 22.4 56.0
7 250 250 15.8 9.92
8 125 125 11.2 1.7

Table 2 Treated range.

Model
N by hy ha(em) F, R,
o (em) (m) (hy=17. 4m)
13. 4 x 103
3 - 3.48 0, 03~0. 85 0.56~15,0
68.0 15 4
4 ' 6.96 0. 05~0. 80 1.95~38.5
6.6 17.4
5 - 13.92 0. 05~0. 25 5, 50~40, 0
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Fig. 4 Discharge coefficient of Model 3. (1/700x 1/500)
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Fig. 6 Discharge coefficient of Model 5. (1/700x 1/125)
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Fig. 8 Difference of discharge coefficient between model scales. (1)
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Fig. 11 Variation of discharge confficient with Reynolds number.
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Table 3 Estimated maximum velocity in prototype.

Width of opening] Water depth Estimated
Run maximum velocity] Froude Number |Reynolds Number
Main(m) Sub(m)Main(m) Sub(m) (em/sec)
x 107
TDA 350 50 17. 4 8.9 130~175 0. 100~0. 134 2 98305
TDB 400 200 v 7
TDC 500 300 ” 7 90~120 0. 069~0. 109 1.57~2,09
TCA 350 50 13. 4 8.9 215~290 0. 187~0. 252 2.88~3.89
TCB 400 200 ” v 170~225 0.148~0. 195 2.28~3.02
TCC 500 300 7 ” 135~185 0.118~0. 161 1.81~2.48
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