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Fig. 1 The sketch of the wave flume and wave gauge locations for two-dimension experiments

UL = 2 W 2 D T P %03 6 K S ol G B TR
L2 I RELE A K, K 55 m, T8 34 m, i B KN
0.4 m. it FH K b Ji 31— O T A7 B 119 70 Hheidh ok Al A B
= YE I, AR HOE PR TE 0.4 m, K HL 3 A1 3 S A E
WS B o AR K b R Y R T) 3 A WAL 1) A —
2 2 M AR P 50 FH Ok R B W T 0 A B L Ak 2 AR o
RO AR AL, ALAS IS 18 AR D AT Rk . B 2 45
HH T 3R 56 K Sl R O AN A R TR AR AL
T Ay T

ARBFFET, B R a>2, aa>2, a,>2 M a>
0.65 MK WL, Hoh, o, = H,/H; 0,= H,/
H;a,=H,/ H, Fl o,=n,/ Hy, Hy 278 KIS, 0, %5
TR KUE WV, H o, R HL, 43 02678 R L 5 I TR Y D
o R AU 31 B R R 500 P A5, IR R O
BTS2 LR 43, — o A 15 S BAL I B, 5 — B o
RBRAS P SN, Sk & IE PM i

S(f)y=Af"exp(-Bf™), (1)

A=0017 THT, (2)
B=0.4443T", (3)
Kb, H FR BB s T o P R,
I3 ) 53 A eR AN
G(6) = C(n)cos™ 6, (4)
1ol <m/2, (5)
C(n) =2n"/n2n-1)11, (6)

o, 20 =20 x(20—2) -4 x 2; (2n—1) 11 = (2n—1) x
(2n=3) -3 x 1, A BFFEh R n S5, iR 50 A
e L AR 1 7 ) (7 1) A pRECEE D) Sy 00 5 [l 3
S(w, 0) & SRS S(f) FJ7 10 4346 REL G(0) B3R FH .

R X 51) B TIRE 6 | — 2 T = 2 W T D U8 1 2%
ST W 8l )

0D =060 + D) = Y 1,08k, X — w1 +2,)+

m=1
M

D as,coslie,(x—x) —w, (1= 1)1,

m=1

(7)



T B R SRR U AR R TE b A AR Y SN R RRAE A 5 81
—
W e R x
05mx5 025mx6 0.5mx6
I I I I
O O O O O OOOOOOO O O O O O O
ﬁi& O O O O O OOOOO0O O O 0O OO O N
" #1 W AT #18 WL S
11.5m |
bilieub s
Iy
#1 I3 AT #18
RER RERRR -
11.5m K04 m N
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ —

P2 =2 0K v A AT A A

Fig. 2 The sketch of the wave basin and wave gauge locations for three-dimension experiments
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Fig. 3 Comparison of target and simulated spectrum for the 2D

freak wave
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Fig. 4 Normalized surface elevations of abnormal large waves occurring during the generation

and evolution process of a two-dimensional freak wave
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Table 2 Freak wave parameters of abnormal large waves for
three-dimensional cases based on zero-up

crossing analysis
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Study on the external characteristics of the generation and evolution of
short-crested freak waves

Cui Cheng1 , Pan Wenbo!

(1. National Engineering Research Center of Port Hydraulic Construction Technology, Tianjin Research Institute of Water Transport Engin-
eering, Ministry of Transport, Tianjin 300456, China)

Abstract: In the real sea state, the differences in directions of component waves result in three-dimensional short-
crested waves, which have many different characteristics compared to two-dimensional long-crested waves. There-
fore, in present study, the whole generation and evolution processes of short-crested freak waves are experiment-
ally simulated by dispersive and directional focusing of component waves, in order to examine the external features
and relationship of the abnormal large waves occurring during the processes. The results indicate that the abnormal
large wave evolves symmetrically along the peak wave direction and undergoes a three- or four-stage process, each
stage is indicated by the characteristic parameters of the abnormal large wave, it implies that the characteristic para-
meters can be used to identify the stage which the large abnormal wave is in and predict the variation tendency; and
that compared to the two-dimensional cases, the “wave group” and “deep trough” stages are likely to be skipped, as
a result, the spatio-temporal spans of the generation and evolution processes are smaller for the three-dimensional
cases, it implies that in three-dimensional wave fields, the deep troughs and successive large waves (wave group)

associated with freak waves may have a low probability of occurrence.

Key words: freak wave; generation and evolution; three-dimension; multidirectional wave; short-crested wave
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