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On the Shallow Water Waves in an Oscillating Tank
Part 3 Experiments

by Isao Yoshioka, Member Tsugukiyo Hirayama, Member
Yasuyuki Yamakoshi, Member

Summary

In this paper, experimental confirmations of our approximate nonlinear theory on the shallow
water waves which was previously published!? are reported. The results obtained are as follows :

In the range of w<<3w, (w is the frequency of oscillations of the tank containing the shallow
water and ®, is the natural frequency of the water), the theory sufficiently well represents the
wave motions as well as the pressure relation that the bottom pressure exerted from the waves
is equal to the static water pressure. The bore and the standing wave appear almost precisely
at w=w, and w=2 w, respectively. The existence of the special combinations of horizontal and
inclining oscillations of the tank where no wave motion is excited is also proved experimentally.

At higher resonances of =3 w,, 5w, etc., wave motions are very complicated and appear to
include the subharmonics having the frequencies such as —é—w:wo for w=3 w,, %(o:wo and —2—0):3@0

for =5 w, and so on, respectively. This phenomenon can not be derived from our simple theory.
We became recently aware of Chester’s elaborate works® on the same subject as ours(he deals

with the horizontal oscillation only), so we could not learn from him to our great regret.
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Fig. 3 Waves at s=-—1, 0=0_4,;,=0.722 @, Photo 1 w=w0_,,=0.664 w,, period=2.72 sec.
period=2. 50 sec, Horizontal oscil, amp. Comb. osc. 6,=1/20, H=30cm below,
ro=3 cm, depth of water hy=3 cm hy=3 cm, bore
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Fig. 7 Waves at |s|<1, o=, 1 st resonance,
period=1. 81 sec, Horiz. osc. 7y=3 cm,

ho=3 cm, bore
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Fig. 8 Waves at [s|<1, o=,

Comb. osc. H=20cm below, #,=1/20,
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Photo 7 0=w_g;=2.164 w,, period=0. 83
sec. Horiz. osc., ry=3cm, hy=3
cm, bore. Showing splashing up
of wave crest formed by collision
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of theoretical two waves (@w+3 wp) and
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Fig. 13 Comparison of composed theoretical wave
profiles with experimental ones at several
instants during 3 cycles of osc. of con-
tainer. Horiz. osc. 7,=3cm, hy=3 cm.
Arrows indicate directions of noticeable
progression of wave fronts
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