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%5 6 ] HEFLE. PEAAREEDNHIFLERERDW 885
2 ZEINRRAREIZAN 4ing J
S, = puvdz (8)
P at i Bon
R d2
ot 2 v 5 RN B A R AR B L O Sw =], v Hpds =8 )
TE 58 U JE 3 _E AR Ta) S 2, AT AR T A R @ﬁ)@?%liﬁ’ﬂﬂﬁ@’* 71
dd a1Q, aQy o
E dx ay =0 e :J'7 7]"‘/1) (10)
J 2 7
5] pud=t o J (u” + prd=+ J pVide = oVt (D

J dh | —
T £+Thr — O (2)

'
J (ouv)dz — py
al

‘ofvder Jv (ouv)dz +
h

ij (o’ + prdz— p, —0(3)

dy
oAb A8 2 R R 7 R A B AR ] 3 SR R
IR s 0 R TR BE s p R AR E TT 5 py MK AR
WARIE T 570, AR EEHE BTN 1 5d M AL 55 K

A Ay KR d

h .
-+ Thy
y

_ v
=h+7Q. :J udz,Q, =

JV/‘Udz. B
77277+77 (4a)
u=U +u+d (4b)
v=V +o+ (4¢)

Arft oy T T U7V 4B B R
U3 B 5 00 6 5978 00 K S
BEE U7V KR A ) B 2000 L
T K P s A AR R 7
VRS TIAT

. :J udz = Ud (5a)

Q, = Ji vdz = Vd (5b)

XA T AT R AR e s sh a3,
EEWMAEEE I

U =U+U (6a)

V = V4V (6b)

HI9R 3 4y f i R R 3 i 2 3 8 (UL, V) fl dF

WA SE S BB R I (UL V). U W AE I

WAL E 1z sh P sh W g 17 /) F 1y, ﬁ’ﬁU N

EmATRAE B 3 5| & W) B R (8] 22 12 A8 Ak i0 o .

CIPN L Il

S, = jv (o +p)dz—‘of‘3’7d "
—h

-HE

Sf,._y :J pUde:pUV(7+h) 12
K (10) ~ (12) v Ay 2 2 7 7 D St 1) i 3 B[]

e L.

) ~ o) FRARK(D) ~ (3) 15
9Td+9(Ud) L IVdD (13)
dt (71‘ ay

aU aU U Ig_ 1
+V +g FPa o X
(’)Slil' (’)Sry aSlll’ (’)S?ry o Tha
( PP b P ) bt A (1D
Viv¥ivd g 1
TUG TV ey T g X
HS)‘N aSvl (78 Y aS 3 L
( T Pl Tl ) od TA 9
H(13) ~ (15) NEEIFRRAREZSSIEN

MR IV ) 4 ) J7 AR 34 ) O B P T R DR AN AR
EIBFEE M E S, .S, .S, S TRk BT E
BB A AT S, (S, AT AR SO i
S 58 N0 A U ,ﬂ?ﬁ% S So ARA R 7 AR
3BT R U A A RE 32 Bl X I X T R R A R
ARIOR 2 TR WA 09 A BR 22 70 1 ——
ADI X208 RYJEAT SR AR RE <7 1 7 A2
BRI A I R W AR E B ST

IR SRS R 2 BT R AN RS a8 s T
Ao 470 o I A — 2
(D) [E e
U=0.vV=0,22=09 (16
dn
(2) FFhFOKH S
X T A A
U=0.V=0,97=0 an
XF O B 5 i R AR K - KR A
J d d
ag o,%:o,ﬁzo (18)

A o0 il B .
(3) ¥R &A%
U=0.V=0,37=0 (19)



886 X % ¥ LT kK ¥ ¥ #H %51 %

3 VR RR S I ST I A R AL ) 150 s DLJG B 45 5, B S A 4 285 SR B WS R IR A

Iz B A TE 150 s 2 J5 A bl 5 U e i A it
)3‘—» \T“ﬂ /F[ S ‘\t\ S N 1 Y N,
] FH S 560 45 B4 9 T BF 1) B A rT LAl 2 (10D BT 5 6 4 I T IR 1~ 9 1R S A

~ 1 Ly N = e SR

Q2S5 i i v AARJE 2 Sh SR MVMRAINE o/ o o 6 T L7 o o B R R 3 05
1. T A A 5 B A A B T 1H oG Y [P

2 AR AR I EMRMORTILE 0 b & ST, 078 fl 3 538 1 e 4 A6 S A
SR, RS, RIS, BN R o e AR AL A

" ‘ R R 1 U B T SR IR 2 3
PHIEULR AR TR [ 4 Btk TR 3 BEIRD g o o i v ik 8 B o 4 600 52 5 B
PRI PR %5 B 4E BB S M ST, R |

g
~ 4L L
% 4 =
g 2r
L
50 x=2.0m ~
_2 1 1 1 1 Im
— g
T 2r §
c -~
8 OW
3 D) ) / ) x=3.0m ~
o 4t @
£ 2l 5 10}
L0 =
3 x=40m -20 L L L L
-2 ' ' ' ' ~ =50m
% 2w A *
£ 0 g -4
E_i_ x=50m = ;2
0 100 200 300 400 500 ) 100 200 300 400 500
t/s t/'s
(2) BEFFTIH) (b) ¥EFTTIA]
B4 xR E 3K 8) R K B i & i E A
Fig. 4 Filtered time series for Case 8 corresponding to Fig. 3
0.010 0.08 0.010
0.06
&4 0.005} e 0.04F £410.005
0.02f /\/ /\’\/\ /“/
1 1 1 1 I N N 1 1 1 1 \ 1 1
0 2 4 6 8 1012 0 2 4 6 8 1012 0 2 4 6 8 10 12
x/m x/m x/m
()R (b)Pii2 ()3
0.02 0.04 0.10
N 0.01-/\/V\ g 0.02f o oos-w/\
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 1012
x/m x/m x/m
()P is (W5 OB A6
0.04 004 0.08F
2 0.02+ A/\/\/\ %ﬁ 0.02} ﬂ/\/\—\ E’Jls 0.04
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 1012
x/m x/m x/m
()BT ()8 Q)P

B 5 It 1~9 F 5250 I A% oy o 2 B B R H M S
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Fig. 8 Calculated lateral mixing coefficient caused by the instability of longshore currents for Cases 1-9
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different  plane Ocean

Effects of instability of longshore currents on mean longshore currents

REN Chun-ping”', ZOU Zhi-Ii*

( 1. College of Water Conservancy Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;

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

Abstract: The effects of instability of longshore currents on the mean longshore currents were
investigated by physical modeling and numerical method. Firstly, the experiments for measuring
instability of longshore currents were introduced and experimental results were given. Then, the
mathematical model including the instability of longshore currents was built. In the model, the
radiation stress due to the instability of longshore currents was calculated using the measurement
velocity time series in order to simulate the real situation well. At the same time, the lateral mixing
coefficient caused by instability of longshore currents was obtained. The coefficient is approximately
0-0. 04. The effects of the longshore currents instability on the mean longshore currents were analyzed
using the presented model. The analytical results show that the effects of the longshore currents

instability on the mean longshore currents are small.

Key words: longshore currents; instability of longshore currents; wave breaking; radiation stress



