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ON THE CHARACTERISTIC OF THE OSCILLATION OF WATER
LEVEL IN NAGOYA HARBOR (CONTINUED)

by Dr. Sci. Haruo HIGUCIII
Synopsis

For researching the frequency response of the oscillation of water level in a horbor, a
series of hydraulic experiments were carried out in two models of Nagoya Harbor, which were
used for model experiments on the tidal current. One is small, the horizontal scale is 1,/2000,
and the vertical one is 1/667, and the other is large, 1,700 and 1,500 respectively.

Through the model experiments it was clarified that:

1) The shorter the period of incident waves is, the narrower the width of opening of the
breakwater is, the larger the water surface area in the harbor is, and the shallower the water
is, the more the reduction of amplitude and the increase of phase lag are remarkable in the
harbor.

2) The period of natural oscillation in the model is as long as about 1.5 times of theoretical
value, which is calculated by assuming long waves.

3) Experimental values of response factor and phase lag coincide qualitatively with the

theoretical values derived by Robert W. Love with a simplified model.
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Fig. 1 Small model of Nagoya Harbor
(Horizontal scale: 1,2000, Vertical scale: 1,667)
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Fig. 2 Large model of Nagoya Harbor
(Horizontal scale: 1/700, Vertical scale: 1,500)
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Table 1 Condition of experiment.
v T

. . Surface | Opening | Wathe - | Wave
Run Model %ioﬁgrap htlif;:]l area® width depth 5,?;;192) i height

conhigura ¥ S(m?) b(cm) \ d(cm) ! | H(cm)
B— o9 Case B 21.25 9 1.56 ’

< about

B—18 Small Case B 21.25 18 2.01 L. 8~16
B—36 Case B 21.25 36 2.61 0.4
D—36 ’ Case D 11.18 18
C—50 Case C | 15.23 | 50 7 ] i
cm| Lamge | Cme C | U523 ‘ 71143 | 288 i 1~24 10.2~0.8

*Surfdce area is that inside of the breakwater
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KUBEGT BT, M, JKike & —FEH, #RUEL 2 RO G, B 3 RO S oV TN
170 FNFNODELOMENANE S L OK AL Table 1 517 2 1R,

Table 2 Cross sectional area of opening of breakwater, A4 (cm?)

a) Small model b) Large model
Water depth Opening width i Cross sectional
d(cm) . | e
Opening 1.56 | 2.01 | 2.61 d(cm) ared
width /(cm) Mdm 4 bub A(cem?)
9 16.8 | 20.9 | 26.2 50+ 7 | 197
18 33.8 | 42.0 | 62.9
36 54.0 | 67.0 | 84.5 71443 318
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Fig. 13 Non-linear effect on phase lag in large model.
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