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Extended geometric wave breaking indices

FENG Weibing, CAO Haijin , ZHANG Yu
(College of Harbor, Coastal and Offshore Engineering of Hohai University ,
Nanjing 210098, China)

Abstract: The depth-induced asymmetry of a wave profile in shallow water was studied based on the wave breaking
indices proposed by Kjeldsen et al. With the experimental data, extended geometric wave breaking indices formulas
for irregular waves were proposed, which depend on a weight coefficient w, with consideration of two types of wave
transformation. The parameters of the indices were obtained by means of the least square error method. A function
for determination of the value of w is given for application in shallow water. With the data collecting techniques of
the wave profile with high resolution, the wave breaking indices, which consider the asymmetry of wave profile, are
applicable to judgment of wave breaking in near-shore shallow water, and have high application value in practical
engineering.

Key words: wave transformation in shallow water; asymmetry of wave profile; wave breaking index; weight

coefficient

P TR R LA 2 F8 B A W BIR 0k BEHE A W FIR 0k 6 T3 A 46 A AR X /K R FE A (KR 50K 22 FU ) A
AASFRIES bR 4 T2 | 1849 45 Stokes B G4 HM BB BEEL(H/L) , BOME: A ok T B BE R 1y B
TRIEARTEAEM 1893 4, Mitchell HERMHIITEH Stokes 8 H AU BRIZBE ™, 152 1 BRI I BR 8 BE 1 ( H/
L), =0. 141,80 (H/gT") ,, =0. 027 ,iZ451E B A1 2 S0 HE 25 T ArESE . 5 THI % & (e Sk Z
{B) X — P IR LA 22385, e A AR M A B A T RSSO D) A 8 AR S5 IS & K d/
Ly A&, Z R HRT7E EBR AR Z BIART . A0S TF I IR IR L2448 bR i B 78 v, Li 451 $ i A bR
Wbk A BRAAXT I 55 538 Bh=A N (w/ C = 1) BAT MR A B S, 45 T FH B D IR B TG 5, BT A 3 S
(8 e e T 8 B 0 55, SR/ (L A ) 00 e TR AR 4 B S B A . Deo 256 T4 M T — B 3 1 ol
25 45 SR B B IR B RS A IR G T 7 o Akoz S5O B T — 8l 35 7 ol 2 0 45 B30 12 119 56 4 TR TR R 1) J LA
SRR TR 5, Liu 2607 B2 T — 70 A% DU 7 1 A A T 2K

o=(1.21 = 3.30A,) (1.48 = 0.54y,), (1)

KRB, 2011 -12-15
EEWA. hohmRHIhL S 2% L5 (2011806114 )
EE T 5 TIE (1960 —) 55 TLHRET T 28082 Wt R ENFHIPE 16 R TREUI5 . E-mail: whfeng60@ 126. com



%5 6 10 LI AF Rk ) LA 2 R AR B 693

gH,

Hrp b, = ?ﬁ
TEGIEA Je AR B IR S AE T A58 TR IRCR . TAEAS LN e TR e A AF 52 o, Ting ™ 1) SE B0 F 58 75

B 7RSSR R R R SR R AR XA KLU 5 A e TR R i Ak I

ASCHIFFE TG AS X BRI b2 i Kjeldsen 557 ARG S50 45008 K K31 (4 3047 W00 e L2 1, bR A =N
(n/H)/(T/T")=3.5 (2)
e, —— R s H—— 00 s T—— U S 77— 4 R T Bk I 0 TR 4 BT N X R 4 5K
REAS BN LKA . H HT S50 A A et LA i o B R SR B B 8, iz JLAAT 2 3 b O BIF 5 2
BETARIZEA . I, ASSOT R 1RGSR ST , 18 ik 52 56 28 rp R AR B A P TR A8 , 0 B B A X
PRAEFER N IR DA R BE P, I3 HHRH L Y 35 AU 2R oo B80S WL DU TR A I AN X R M B B, 8 it
DJ800 ¥4 R AR R , 7 I 5028 P R AR P B , 5 1 B A X PRV X PR R B 72w, 45 1 P A

X BRI R T P R AR AT e TR A5 T B DT i

1 SEIeEiEET

K1 PR KSR BT B XARIERIE . 5256 = t
FEAAT AR T 11 1 TR o S 0 2 AT S 30 R 0 ‘T’\b !
JT 80 m K A AN LU P IR K A R 4T, KA SE 1 m, T

L6m, ARCEE B Y 0.5 m, KHE— i e 6 1 HER A
TR AR AL, 38 2o FE ML 2R 98 4 S 4 D Al o Bl A 7 R R 3%
Ty — Ui A R e I A R = O BT
A IG5 B T AR GC ST, SR AR AL S0 m, AFLIE SR A JONSWAP JEA5 4L,
WGBTS R 1y =3. 3, S0 5 01 B 2 () A 000 e R 22 R FE £5 9% LAY TSI A T P AR — 3,
S B AL AN 2 IR

E1 AXFRERRE

Fig. 1 Asymmetric wave profile
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Fig. 7 Wave breaking indices with different values of i
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