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STUDIES ON CNOIDAL WAVES (THIRD REPORT)

—EXPERIMENTS ON THE WAVE PROFILE, WAVE VELOCITY
AND WAVE LENGTH—

By Yuichi IWAGAK] and Masahiko HosomI

Synopsis

In the first and second reports, the graphs and the method to compute the wave profile and
to find easily the wave velocity and wave length from a given wave period, still water depth
and wave height for practical use were presented based on Laitone’s cnoidal wave theory.

This paper deals with the measurements of the wave profile, wave velocity and wave length
in the case of small water depth-wave length ratio and the comparisons of the experimental
results of them with those of cnoidal waves of the second approximation, Stokes waves of the

third order approximation and small amplitude waves,
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Fig. 1 Piston type wave generator.

Table1 Conditions of waves and water depths

— Wave periodWater depth! Wave height H (em)
Tvg/h T(sec) A (cm)
\ for wave velo. | for wave length | for wave profile
15 1.97 16,9 1.35~5.54 1.44~5.14 5,78
20 2.80 19.2 1.45~6. 53 1.35~5.44 5172
30 3.35 12.2 0.74~3.64 0.88~3.54 3.7
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Fig. 2 Comparisons of wave velocity.
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Fig. 3 Comparisons of wave length.
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Table2  Experimental data of wave velocity, wave length and height from wave

trough to still water level,

-

TVe/k | Hem) | (i H(em) L(em) | H(cm) 5(cm)
5. 54 130. 4 5.14 ‘ 257 5.93 141
4.95 1311 4.95 257 5.81 1.79
4.93 130. 4 4.85 26 | 5.29 1.82
4.70 130. 4 4.66 255 5.01 1.31
4.29 127.7 4.26 255 4.57 1.48
3.23 125.0 3.88 254 4.34 1.25

15 2.89 127.0 3.51 252 3.45 1.08
2.89 126. 4 3.01 251 | 2.95 1.12
2.49 125.7 2.12 250 2.40 0.86
2.30 128.3 1.44 250 | 1.55 0.64
2.14 125.5 — — — -
1.69 125.5 — — — —
1.35 125.3 — -1 — —
6.49 | 1426 5. 44 395 6.11 1.56
590 | 139.4 4.74 301 | 5.73 1.36
5,06 143.5 4.41 390 1 5,53 1.33
4.69 142,0 4.12 388 | 4.76 1.25
4.10 136.3 3.57 386 | 4.13 1.33

20 3,97 1411 | 3.36 385 | 3.80 0.81
3,60 135.5 2,04 383 | 3,57 0.99
3,00 135.5 2,49 381 2.96 0.81
2.22 134.0 1.99 380 2.29 0.71
1.66 136.0 1.35 379 1.43 0.59
1.46 134.8 — — | — -

§

s6s | 27 3.54 386 3.49 0.70
338 | 1133 3.31 384 3.28 0.69
296 |  113.8 3.23 382 2.90 0.52
238 | 1L2 2.69 380 2.40 0.63
1.93 111.2 2.36 377 2.18 0.55

30 L4l | 100.3 1.76 375 1.49 0.42
1.38 \ 111.7 1.54 373 1.30 0.4
118 | 1087 1.46 370 1.22 0.41
0,98 \ 108.7 1.26 368 0.97 0.37
0.74 ’ 106.7 0.88 363 — -
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Fig. 4 Comparisons of wave profile,
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Fig. 5 Limit of convergence for series of Stokes wave profile (after Shuto).
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Fig. 6 Comparisons of height from wave trough to still water level.
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