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EXPERIMENTAL STUDY OF WAVE PRESSURE ACTING
ON AN ARCH GATE (SECOND REPORT)

By Yuichi IWAGAKI, Saichi TAMAI, Masao INOUE
and Masahiro YOSHIKAWA

Synopsis

In the first report, the experimental results on the horizontal and vertical distributions
of maximum wave pressure acting on the arch gate were presented and discussed. Con-
sequently, it is concluded that the mechanism of water surface oscillation in front of the
arch gate has to be understood to solve the wave pressure acting on it. With this in view,
the experiments on water surface oscillation in front of the gate are carried out for both
uniform and short crested waves.

In this paper, mainly, the relations between characteristics of the water surface oscil-
lation in front of the gate and these of incident waves are described based on the experi-
mental results. The theoretical solution of water surface oscillation, however, has not
been obtained yet. As to the wave pressure, horizontal and vertical distributions of the

maximum wave pressure are shown for both uniform and short crested waves.
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Fig. 1 Experimental wave tank.
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Fig. 2 Model of arch gate.
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Table 1 Scales in model and prototype.

(a) Characteristics of waves.

Period T (sec) Wave Height H (cm)
Model Prototype _ Model Prototype
0.6 2.7 2 40
0.8 3.6 5 100
1.0 4.5 10 200
1.2 5.3 12 i 240
1.4 6.3 ;
1.6 7.2 l

(b) Water depth

Model (cm) Prototype (O.P.m)
59.5 ' +7.40 (Crest height of the gate)
50 +5.50
45 +4.50
40 +3.50
22.5 +0
0 —4.50 (Ground level)
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(b)

Photo. 1 Behavior of uniform waves in front of arch gate.
(T =1.0sec)

(a)

(b)

Photo. 2 Behavior of uniform waves in front of arch gate.

(T =1.6sec)
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Photo. 3 Propagation of short crested waves. (phase lag =/2)

(b)
Photo. 4 Behavior of short crested waves in front of arch gate.
(T=1.0sec, Phase lag »/2)
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(b)

Photo. 5 Behavior of short crested waves in {ront of arch gate.
(T'=1.6sec, Phase lag =/2)

Photo. 6 Propagation of short crested waves. (Phase lag =)
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(b)

Photo. 7 Behavior of short crested waves in front of arch gate.
(T=1.0sec, Phase lag =)

Photo. 8 Behavior of short crested waves in front of arch gate.
(T =1.6sec, Phase lag =)
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wave height in front of arch gate

for uniform waves.
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Fig. 4 Relation between the ratio of maximum wave height
and wave length for uniform waves.
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Fig. 5 Relation between wave length and nodal point of water surface
oscillation in front of arch gate for uniform waves.
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Fig. 6 Relation between wave length and distance betweennodal
points of water surface oscillation in front of arch gate for
uniform waves.
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Fig. 15 Comparison between results of experiment and theory for
water surface oscillation along P-E line in Fig. 12.
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Fig. 16 Horizontal distributions of maximum

case of uniform waves.
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Fig. 17 Horizontal distributions of maximum wave pressure for case
of short crested waves.
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Fig.. 18 Vertical distributions of maximum wave pressure for
case of uniform waves.
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Fig. 19 Vertical distributions of maximum wave pressure for
case of short crested waves.
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