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Table 1 Experiment cases setting

B e/ M AR R I A% Raafy R
, e o FMRIER AL
T3 RISEIRA/m /M F\/Hz Fy/Hz Hxy/m [t
Li 01-Li_10 0.08, 0.91 0.60 1.80 20 50
0.10~0.13, A=0.01 m,
0.15,
0.17~0.20, A=0.01 m
Li 11-Li 28 0.12 0.70~0.90, A=0.05 Hz, 0.60 1.80 20 50
0.95~1.35, A=0.05 Hz,
1.40~1.70, A=0.1 Hz
Li 29-Li 35 0.12 0.91 0.50~0.55, A=0.05 Hz 1.80 20 50
0.65~0.85, A=0.05 Hz
Li 36-Li_50 0.12 0.91 0.60 1.00~135, A=0.05Hz, 20 50

1.40~2.00, A=0.1 Hz
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Fig. 1 Spatial and temporal distribution of theoretical wave Fig. 2 Spatial and temporal distribution of theoretical wave
surface of case Li 01 steepness of case Li_01
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Table 2 Wave gauges number and locations
N E L1 L2 L3 L4 L5 L6 L7 L8 L9
LA E /m 8.9 14.5 17 18.5 20 215 23 30 325
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Fig.3 The diagram of water tank and arrangement of wave gauges
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Fig. 4 Comparison of wave surface between measurement and theory of case Li_01
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Fig. 5 Comparison of wave spectrum between measurement and theory of case Li_01
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Table 3 Actual breaking times statistics of each case
T i} h J& it SR ZHME || T A LN J& it SR ZHUE
Li 01 1 1 0 2 REWIEABHE(m) 008 || Li26 (IREESUGEBFNECLEST WS (Hz)  1.50
Li 02 1 0 1 2 0.10 || Li27 1.60
Li 03 1 0 1 2 0.11 Li 28 1.70
Li 04 1 1 1 3 0.12 Li 29 1 1 1 3 BMEURSCR FIE 0.50
1 (Hz)
Li 05 1 1 1 3 0.13 || Li_30 1 1 1 3 0.55
Li_06 3 1 0 4 0.15 || Li_04 1 1 1 3 0.60
Li 07 4 1 4 9 0.17 || Li 31 1 1 1 3 0.65
Li 08 4 1 2 7 0.18 || Li 32 1 1 1 3 0.70
Li 09 5 1 2 8 0.19 || Li33 2 1 1 4 0.75
Li_10 5 1~2 4 10~11 0.20 || Li 34 3 1 0 4 0.80
Li 11 0 1 1 2 WA 4% (Hz ) 0.70 || Li 35 4 1 0 5 0.85
Li 12 0 1 1 2 0.75 || Li 36 3 1 2 6 IKRHEUESRFNE  1.00
1 (Hz)

Li 13 0 1 0 1 0.80 || Li 37 4 0 23 6~7 1.05
Li 14 1 1 0 2 0.85 || Li 38 5 1 4~5  10~11 1.10
Li 15 1~2 1 0 2~3 0.90 || Li_39 5 0 56 10~11 1.15
Li 04 1 1 1 3 0.91 Li_40 5 0 5 10 1.20
Li 16 2 1 0 3 0.95 || Li 41 5 0 4 9 1.25
Li 17 4 1 0 5 1.00 || Li42 4 0 4 8 1.30
Li 18 6 1 1 8 1.05 || Li43 4 1 3 8 1.35
Li 19 6 0 3 9 1.10 || Li 44 4 1 1 6 1.40
Li 20 6 2 >6 >14 115 || Li 45 3 1 1 5 1.50
Li 21 >7 2 >5~6  >15 120 || Li 46 2 1 1 4 1.60
Li22 >9 1 >5 >15 125 || Li47 1 1 1 3 1.70
Li 23 >10 1 >5 >16 130 || Li 04 1 1 1 3 1.80
Li 24 >11 1 >9 >21 135 || Li 49 1 1 1 3 1.90
Li 25 VARG SR Bk geit 1.40 || Li_50 1 1 0 2 2.00
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Fig. 6 Theoretical maximum wave steepness along the tank of case Li_01, Li_04,Li 07 and Li_10
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Research on laboratory generation method of controllable deep water
breaking waves

Xue Qingren', Liang Shuxiu', Xu Yuanyuan', Sun Zhaochen'

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Deep water breaking wave is usually generated by the wave focusing method in laboratory. A wave with
a significantly increased height can be generated by the superposition of components so that wave breaks when the
steepness exceeds the limit value. However, using this method, the number of wave breaking is usually not unique
leading to less obvious field characteristics after breaking and it’s hard to set research cases due to the difficulty in
selecting wave-making parameters. As a result, the effect and efficiency of elaborate deep water wave breaking ex-
periments is affected directly. Theoretical wave surface was calculated by the theory of wave focusing method and
theoretical wave steepness was calculated using the wave height and wavelength defined by up-cross-zero method
in this paper. On the other hand, wave breaking times and intensity were obtained from the physical experiments.
The JONSWAP spectrum was used as the input spectrum and the effects of wave-making parameters, such as focus-
ing amplitude, spectrum peak frequency, frequency bandwidth, on wave breaking were discussed so as to establish
an approximate quantitative relationship between breaking times and input parameters. The research conclusions
can provide a reference for selection of wave-making parameters so that the efficiency of the experiment can be im-

proved.

Key words: wave focusing method; JONSWAP spectrum; deep water wave breaking; breaking times
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