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Numerical Simulation of Longshore Current due to Random Sea Waves
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Abstract [ To accurately estimate nearshore current in shallow water regions, it is necessary to investi-
gate the irregular wave transformation characteristics and radiation stress produced by random sea
waves. This research is to investigate the application of the Individual Wave Analysis Method, the
Component Wave Analysis Method and Representative Wave Analysis Method in the shallow water
region. These methods were estimated by wave shallowing transformation when the waves propagate
from deep water to shallow water region by generating regular waves, two component waves and
irregular waves (Bretschneider-Mitsuyasu type). That is, the Indivisual Wave Analysis Method is to
investigate from the viewpoint of shallow water transformation of wave statistical characteristics and
their zero-down-crossing waves (wave height. period and wave celerity). And the component Wave
Analysis Method is to investigate from the view point of shallow water transformation of basic
frequency component wave and their interference frequency component wave. In addition, this resea-
rch is to compare the measured mean water level elevation with the calculated one from radiation
stress of irreguar waves that is assumed in the three methods above.
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Fig. 1. Outline of experimental apparatus.
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Table 1. Statistical characteristics of measured waves

Case Waves depth(cm) His(em) T\(sec) H,.{cm) Tomsec) GF
1 1.0Hz 530 6.83 1.00 593 101 0.0286
2 1.0Hz, 05Hz 54.0 10.08 0997 757 1.02 0218
3 10Hz, 06Hz 530 5.13 148 455 1.68 0.0932
4 10Hz, 06Hz 53.0 532 1.51 456 1.60 0.116
5 1.0Hz, 065Hz 530 440 132 3.67 1.52 0218
6 10Hz, 0.7Hz 530 403 129 3.09 133 0.357
7 1.0Hz, 0.7Hz 53.0 6.51 126 504 1.34 0.346
8 1.0Hz, 0.8Hz 530 3.56 1.13 2.57 1.12 0.651
9 10Hz, 08Hz 530 496 1.13 3.59 112 0.651
10 irregular waves 540 727 1.12 5.30 1.08 0.745
8 1 ’-Hmax,Tv_,(sec) o ° 7 erax,Tva?sec) O Hmax
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Fig. 2. Shoaling transformation of representative waves
(case-1).
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Fig. 6. Time series of irregualar waves (case-10).
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Fig. 13. Amplitude transformation of basic frequency and
their interference frequency component wave.
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Fig. 15. Time series of two-component waves (case-9).
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2 EEsl e AL o 4 9ok 2" (b)) (o)
ol A ehd 2645 A A A4y A9
el e} f=1.0Hze AdEtel gt Fogel /gh
Br}h 34 vepdrh o] o] fHiEel 9] cohere-
nce?} {E€F3}3, phase lage] #riEo] & #HE/ @
297 wiEelzt BE=E A =3 29 (09
RAIBA EAIRE 2709 EHABRES %9 BEHS
7HAe FEhel EREEe o9 Aol £y
FoaRRch 4 2 EEEES el o)Rde
Zo| BEHE v EEe EEEEE B &
BEE, & BEERA e AR o =5on
Rk, FERE e Aold & etz Qi) zelEE
o] e}zto] {KBEEB(RIEIN S KArsE) o] Bkl
Al As K BrgEedA A8 EERREHRoRE
A= A d& 5 dlehe AL A =g, o] ol
Galr= FF Bges U dAelu)

)
60

Rimts

4.3 FRALRS MIBHEO = DASH MR
BAHES RUH

Dlbo)d Tadh Re e AR BB
BTS ¥ 7ASe] FIESe] dslA Aesia o
&3t vk WA, 2RSS BRI o 2R AR
(A, mAshel] 7otz o] HABEBRS B
£ 27 o 2 S o2 ksl ok AL
gtk o)A THE] AR BARNET o
AAe A HEEE ROES BIIes Bk
A AN EsHE ko] REsithR Al An,
2 BB BEE, B £ energy @K
Zo| dEAE WAl BogirRel deld e
Hke ERY § frhe AL 99tk a¥EE 4
RS HS) BAKRNERY dads 4o oS
wate) U2 287} Aok

Zejd whd, AT R EEE daide
o) AP BirstA EEEsHerlel Y e BR
Aoz g F YL, EEFTET 2 fEE
Be) BHEHET WhoA SERIER o 2 e Tl
L EEAs —HEA ) 92, EERS %
9 Slule s & 7h ek 2 BRE
A Aol A & AT} ol WIS HaHie] e
dae] FEHETFREC A 289 EE ds K
otk

5. KGNS 25 E| TESE radiation
stress2| FIBHE

20T KKl A BB ) BaRel ol B4
she THKMBEIR 1 oy o2 Folzok

1 Su
o __ 0 (12)

p(h+m) ox

of 7)ol = 274k AR slojd UdA) Bz
3717 o 2 A #EEE oA S,.9 on-off shore 5
EERIG (12) f et 3513 FHKA2) on-off
shore JFlRERMGER (12) )9 HEERS ZHY
L2 7hzhe] KBS e1dAde AEHS < (D)
ERlfk o 24 HERe A9 Zdzhe] 2 A el A
SA =7 KBS BRI (zero-down crossiE)
FogA FAc HEe B EAHRHHS,




THAR A BEfe] BEHE 81

symbol | Case

0.01 A o -2

[ J

- ] ®

1 dSxx
“pgh dx ] 8 |

0O

L

=

»
o
o]

|soco\:oau1awm

[

»

-0.004

[=N[-N
> |3

(@ individual waves analysis

Fig. 17. Relation between measured % and calculated

22 ke zA HEse e BElEdA
KEgEge 2R goEe] RES, 39 iRk
AN HEHTE A EEES] rmsiEet rms@
HE o183l S.& FH30E 199D3Ah

Fig. 172 Z+7F (D~3)Y] FHikol sl T34l S. 9
=R E@Rl (DS 38 AR (12) &S
Hell, BRI 13 ne] =R H\AGK 12) H8)
+ o2 Hslka, 159 M vebd Zeolth
wrgl 28 ho] symbol® Table 1ell Case No.2}
o] x| gk}, o] 7] 4] radiation stress?] IS FHE ol
AelA, KA BE) nt K& s e
Ao 2 ZkFsle] h+n=h2A FEsIGch =3 A
S RES.EA SE ALY At slelAes &
FERE 2 H5EEHS moe R®iES e Ych
Fig. 17¢ B4 et Ee) BamEsrh2rE
A% S, & AHER Fig (7F 7P A3kl &1
A o] Tk B EM e vl & A3tz 9ok
RSP RIES o] 83 A9 Fig (b= RIESZA
zpe} o] BEBES-S 2elsta R @7) diel,
S fEglE BN 19 AEE #EESE stk
o] Z1-& Ko ulula] Hinslhs BEAEEEC] ¢
o @mEnks-e eshd BHEA nel @l
A7ttt Bl A =] A1), Bk o
BRI energy BTl el s EAA UA
e Al e AR SHENRIRS BoKRp
ol dlsl A B diel ¢4 radiation stress ¥ 02
LS o3l AL 2bsivh =3 rms HETE

(b) component wave analysis

ala
x|

-0.004

(c) representative wave analysis

1 95k

plh+m) 9

os FHE= Al S, o-4% A9 Fig. (0& 29,
B 7% Fig. (b) Eoks Ade] X4k A
AAQA sfge] =vk 2BE, & PRotdlA P &
Brell M= THIAIE S 4522 radiation stress®] &
Bhgoge FERet Biie HewRsfzsE
k& radition stress®24] FEHZ= o] ZEsiclx
*ham Ao Ak

6. #&

ﬂllg

& el A, 2kKEESE oA, B—ms
B, A& ks, Bretschneider- Yo 8ol TREIME
T BAEAIAAN, 252 BKEHETY o8 (SR8
ol el A Eggsly, THAIKS BKEERTS
e 2SS BEHARAS 37 Fik & (1) Y
T, Q) Bk R Q) REEES ERK
el A el EREEbTEREe ol s Ale, zero-down
crossioll o8l PEHIfET Ho1xl EAIES B
oA, #FEEURAN 1/3BHEY rmsii 5 ¥
iR el Jo) EAo (EEEe] M, M 9
g e Bkl o gMbely e RHL
ZHE Hdck =3 S5 wE HalAe spect-
rum fETol 28, ANEHR EAEEBESE
BRI el Z7kshe FEERBURS el
o3 Bk, el BKEel el she A3 22T
I RERe oEA EEEoh

w3k, kel 371X FikelA HEEE IR T



82 I

B2l radiation stress& EHIE A ik iriEg)
ne} HEAEt slaa, K BRelA 4 F8d &
BE HFashd g 2k

(1) zero-down cross gEoll 231X BT €A
FiRe) A (/3EEE 9 msi)e] #pS AR
R, BEEY Bie KEEHML dslA A —
EEE Jehln2 EErl RERAA FHEHT S
17 EEE7} Bes HREL e AR H#
e oizley. ey fEe] EEES 2 JiEEelAM
B BRI ES = BrMEERER
SEBEREYE doiAl R —EEA 4
e e ostc) 2B FEtge T8y EES
Azshd aE BEEke EEE N pErd
kol dlsly Stk oS HBEE Feot dotn Al
E 5ozl

(2) spectrum fiHTol] sl oA kel EEE
Btol HAjMe EEEHREA ERABEERS TS
7tzke] HEo T HIEsIA ke AL Ik o
v & KO Ee] BRI, BB energy BT
o M W] B—pHEe F—3hA Ry
T fivhs A= Uit 28 EE o EaCEA
BKBESERAE Y87 Adfide 29 22 R
el sl AdAle) fEE LESE ok

(3) & Pree] EH2EHE A2 datas] thsiA,
(D) BRI, (2) BorEEE 2 () fREE )
% PIEELS) radiation stress, S, & FtE3}, 2152
ZeRI89Q) fERISH FRIE 01X T KAIE) ne) 2o
fel fERle) HERAMS REUCE T B EEs B8
o] SRS MZNE radition stressS #HEdhe
BT iy F3F —8E vebidh 28

=2, & PIREYE, FEAES 552 radition
stress®] HEHHEOBAE, BEo M) AR
AR g Aol ZEsithn g AL &
slek.

=

A FRE 19914 BERAHRRME Bais
REMTAR Bk B A4 =S
el bkad M #EE KIoh

SERE

Battjes, J.A. and Jonssen, JP.F.M,, 1978. Energy loss and
set-up due to breaking of random waves, Proc. 16th
Coastal Eng. Conf, pp. 569-587.

Collins, J.I, 1970. Probabilities of breaking wave characte-
ristics, Proc. 12th Coastal Eng. conf, pp. 399-414.

Lo, Jen-Men, 1988. Dynamic wave setup, Proc. 21st Coas-
tal Eng. Conf, pp. 999-1010.

Mase, H. and Iwagaki, Y., 1983. wave height distribution
and wave grouping in surf zone, Proc, 18th Coastal
Eng. Conf, pp. 58-76.

Thornton, EB. and Guza, RT., 1983. Transform of wave
height distribution, Jour. Geophys. Res, 88(C10), pp.
5929-5938.

L, HHEE, 1972 BRI L 3BPEOFESEEL HEO
MRS A, BALKREE £ 190 HETE #EG #
SCHE, pp. 399-142.

GHEBE 1975 SIS S HIR BEST, BA HER
e ERY:, 14(3), pp. 59-106.

EBR, REWT), PEHE, 1983, FEEROEFERIL
BARAIEE BKEAMT, BALKRBE § 350 EE
TEBEERIUE, pp. 173-177.

HELE, 1990. RHLRIBIRS] At BTk, w%ERs: -
Hrr TERE5E 2(2), pp. 83-95.

B, 1991 NRBIGRC 23 Rk BiEHE &R
IBE - IWEELEER, 3(1), pp. 54-64.



