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BASIC STUDIES ON THE FINITE AMPLITUDE
STANDING WAVES (2)

——Experiments on Validity of Approximate
Solutions by the Perturbation Method—

By Yoshito TSUCHIYA and Masataka YAMAGUCHI"

Synopsis

In order to clarify the limiting condition for validity of the finite al}lplitude standing
wave theories, some experiments on the finite amplitude standing waves including prog-
ressive waves were carried out within the range of 6<T +/g/A<18 in which T is the
wave period, % the depth of water and g the acceleration of gravity. A diagram of the
limiting condition for application of both the standing and progressive wave theories is
proposed within the range of experiments, by comparing the theoretical results with
experimental ones for the wave pressure, wave crest heights above still water level and
wave profiles of standing waves and for the wave crest heights, wave velocities and

wave profiles of progressive waves.
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Fig. 1 Schematic sketch of wave water tank used.

Table 1 Wave characteristics and water depth used in experiments,

. Height of Amplitude of
Tvglh Wave period Water depth progressive waves standing waves
T(sec) h(cm) H(cm) H{(cm)

6 0.96 25.0 9.05~5.01 8.54~2.05
0.86 20.0 6.72~3.18

1.14 20.0 7.75~1.67 6.70~1.45

8 1.28 25.0 7.11~2.97
1.07 17.5 5.80~4 30

1.43 20.0 8.58~1.57 7.28~1.42

10 1.60 25.0 8.36~3.05
1.34 17.5 4.97~3.00

1.60 17.5 6.57~1.30 5.49~1.01

12 1.71 20.0 5.93~2.98
1.49 15.0 4.34~1.52

14 1.73 15.0 6.50~1.43 4.75~1.23
2.00 20.0 6.08~1.84

16 1.98 15.0 6.94~2. 87 4.69~1.01
1.81 12.5 2.61~2. 44

18 2.03 12.5 5.02~0.94 4.35~1.03
1.82 10.0 2.31~0.73
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Fig. 2 Comparison between theoretical curves of wave crest height
above still water level and experimental values.
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Fig. 2 Comparison between theoretical curves of wave crest height
above still water level and experimental values.

._4._.



B - AREERY BT 5 RBNBIE (2) 611

16
\_\ A}
N
X \
15 >v\’° N 1/T=18
o . h
‘\\ \ © 100cm
14 o O\\ * O 125cm
. o }C\: ~'\\
H H’ ™.
13 . P >0
1\\\‘<§
12 (o] \\
o]
11
i 1 1 ! 1 1 1 N Il
§ 0 2 4 [) h 8 10 12 14
P H
(8)

“Fig. 2 Comparison between theoretical curves of wave crest height
above still water level and experimental values.
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Fig. 3 Comparison between theoretical curves of vertical distribution of
pressure on wall at wave crest and experimental values.
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Fig. 4 Comparison between theoretical curves of vertical distribution
of pressure on wall at wave trough and experimental values.
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Fig. 5 Comparison between theoretical curves of pressure at a point on
wall, at wave crest, and experimental values.
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Fig. 5 Comparison between theoretical curves of pressure at a point on
wall, at wave crest, and experimental values.
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Fig. 5 Comparison between theoretical curves of pressure at a point on
wall, at wave crest, and experimental values.
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Fig. 6 Comparison between theoretical curves of pressure at a point on
wall, at wave trough and experimental values. -
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Fig. 7 Comparison between theoretical time variations in water level at wall
and wave pressure on wall and experimental values.
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Fig. 7 Comparison between theoretical time variations in water level at wall
and wave pressure on wall and experimental values.
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Fig- 9 Comparison between theoretical curves of wave velocity of progressive

waves and experimental values.
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