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Study on Velocity Field of Crossing Waves
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Takashi Tomita, Yoon-Koo Kang, Koichiro Iwata and Katsuhiko Kurata

This paper is aimed to investigate the pertinent characteristics of velocity field of nonlinear crossing
waves in finite water depth, based on the laboratory experiments and the 3rd-order crossing wave theory.
The 3rd-order crossing wave theory is shown to estimate well the experimental results. In case that the
directions of two wave trains are different, the velocity direction of crossing waves is different in water
surface and botiom. in addition, the skewness of water particles of crossing waves is fairly affected by each
wavelength of two wave trains and crossing angle.
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Erms Crnax/ Emax
profile range mean range mean
1st-order 3rd-order | 1st-order| 3rd-order| 1st-order 3rd-order | 1st-order| 3rd-order
n | 0.096-0.163 | 0.070-0.145| 0.127 0.105 | 0.072-0.970 | 0.805-1.129 | 0.808 0.993
Vi |0.118-0.177 | 0.094-0.158 | 0.145 0.125 | 0.863-1.126| 0.928-1.129| 0.949 1.017
Va2 10.108-0.172 10.079-0.164 | 0.133 0.113 0.918-1.134| 1.002-1.132| 0.968 1.029
Vi ‘0.073-0.155 0.074-0.143| 0.114 0.094 | 0.841-0.120 | 0.920-1.127 | 0.965 1.014
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Hs=8.0cm, 6=30°)
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(Wave AD 7 —tJL#(=0.7) e Z\ A‘\ //J\\ A /N
e I [T [ SNV A
No. I'\wave B crossing V_&“) k' -12
wave (%) (%) 40
TCO1 5.6 7.1 -2.0 -3.9 u(cm/s) 204
TC02 | 1.3 3.1 2.0 2.2 o 1) /\ /\\ M J
TCO3 | 5.7 7.2 2.5 -3.9 _20_0\/ (%Y ]w V\JZO
TCo4| 1.8 1.4 2.3 -2.2 40 y{(m) J
TCcos | 5.7 7.3 1.7 -3.9 40
TCO6 | 1.4 1.5 2.0 2.6
v(cm/s) 201
TCO7T | 4.3 6.0 2.0 -3.2 u /X} M /\\ m
Tcos | o.8 1.1 1.4 1.8
TCo9 4.5 6.2 2.0 -3.2 —20- \/ ]UM W ?
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DE, BARKNTFEEICRIZTREAOHELPRBED SEMBIE S TR L. B—-5iF, =
OERFOWEHALIE LN EED, RRPEOD 1 ORBFEPEME T 5 KN FEENS MLORFKAH
EZDHM (0') EREAPODOERBORRLEBEESFITRLIZEDTHS. I T, KFREIZH
KETF h/2(h: BKE)DOAETHE LD THS. READEMIZLZRKEDOEI, HEDAMHICE
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4.4 KK FEEDSkewness
BOIEMIEHEIT & BB FRE D RO L TIENHHLERTEHRE LD, KX (5) TERINIEE
(skewness)& R TKRETT 5.

kewness=—+L 3 (q,- 4
skewness = ;SNM q,-9q (5)

T, Q3EMEBIEDOTF -, NZFPIHED 1 EBTOTF— 7, qidqD 1 BB 5 FEETH 5.
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3 EE (skewness)DEARER LD THS. £ (M, crossing wave) DEFIT T ODOEKRFEDR
ZAPHERIZEISTEEOREVERFOEE LD /NI, ZEADNE 0° OBAITE, FARBOEKI,
EEORENWEREOEEDMIINZ DI, REANO® ODBALDIKRESLD. &6, ZH20%
AP OWELNIKEL L BHITE, FARFEOEREIIKIZ T >OELBROHEAT PR EADEENKEL S
HrsRHons. i, KEMADO® T, ZOOEKBORENRIL LG, AR (G OFM
DEDHIZE S EZANEDSNE. ZHiE, SR OEITHHOKBFERE & DB RO FEENK X
(BT EEFEDLTNS.

5. XELEHR
AKX, KEER EFZEO SRELERICE ST, Skokh FEEOSMEABE Uz, DITIC,

AMETHRONIFERER/RLEEVEEDS.

1) 7kEnE KUK FEE (u, v) ORFRBEIZICE T 5 KEER EFZHRO SKEHRD KNS, HGDEXY
AL MU

2) FIRBEDO—DODEBHRIZENTRKEIDRKOKKFEERS MVOFHE, EER TR FEEXY b
WOREEERIEOKKFEERS MVOARIZIEND, REISESCIEIES S —HOEABOEENH
N, BXBEOKEFEENRT MIVDOHEHZZDODERFDOK FHEENT MILVORIZL 3.

3) BRBEDOKKTEE (u, v) ORRIIEEOEEIX, EABEORZEMHO0 ERELHEITE, EEOKRKX
RERFEOKNTEEDOERIIOLDELRYD, REAN OBELIDBRESLSE. T, ZH0HE
RKFEOHELEDRKEXLESIIEFRRBEDOKNFHEDEEIZLITT _HDOIROK AR 0L/ DEEN
RKELLS.

4) PRWD—> DB OFKHE S BADMMHICENT, KEINBREL LK THEERNY MLOKE X
EZDHPNICRIZTREZADOHMREIL, HAOMMIZE T BKAFEHERT MU U TARELBENS.
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