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HAN  Xuejion', LI ~ Wenbin',

Abstract: Taking the coast from the Xinkai estuary to
Nanshan as a study object, the artificial headlands and a beach
nourishment project including underwater sandbars will be
constructed to reduce coastal erosion. MIKE 21 was employed
to establish tidal current and wave model, hence the responses
of current and wave to artificial headland and beach
nourishment project can be obtained. The velocity in front of
headlands can be increased due to jet-like-flow, however, the
velocity inside of the headland-bay is decreased, and a weak
circulation appears in the back of the headland. After the
beach nourishment, wave height increases at the crest of
sandbar, while it decreases between and behind sandbars with

more decreasing behind sandbars. Wave height decreases in
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front of the berm, and has more reduction during flood period
than ebb period. The combined effect of artificial headland and
beach nourishment project can effectively reduce the tidal
currents and waves in the area encircled by headlands and
sandbars, especially near shore, hence reduce coastal erosion.

Key words: hydrodynamics; artificial headland; beach

nourishment; coupling model of tidal current and wave

g 2 LR AR SR K B 1 Mg R R U ia B R iig
7 U5 2 [ - 1 24 B B S AR AL R BEE 2 BRI
ST TR AN A K B ) BRI W R A AR A
2 NSRS A 7 TAR T 3h, R T B R A
BBl N 70 00 it el 32 N R BE R 20, b A
Z B IV O 3 4 T iR T S TR Vs OB AT 01 &
T L A V2 b A T A )« 98 T TR R AR BEE
H R B , T8 R R YD WEMEH B AT R, XA
IR L S0 M AR 25 T REFIAR 38 PR LA 1 S 35 e )
PP BT S S T RS 9 A O AR — R AR
E BRI R A FE TR 3, 8 P-4 10 R 2 9 i T PR
B[R] PR AR R » A LU P 501 AT LA 7 2 4 199 i 7 L Al
B 4540 » {5 22 B2 555 30 7 X 32K ) D A9l AR ol 33
R MRS I AL SR B AR XSRS
X UEME B AR BEYD RS A R I 38 4 7K ) B R
18 W T 1K — R FURLE R V0 TSR B g 32 AR o 7™
AR 40 T 3 9 2 R 62 DL L e
TEHISES . T UL ML TR T RAMED
JRCE 2 5 BEAT N 90 MR AT AT U857 BE Y ] B Xof
JE MR REEAT IR SRS . A et S5 BT X PR IR
TSR I 5 52 7R 22 o SRAG RN T 3%, 2 Al
=B E R AIEA , X0 R 2 AR W i BRI
HHEA—ERAEE L. RFE a3 B EE MR
B, 7EU X UR AL B R R R A IE B IR TR &
3 VBN TR X P A B M TR R TR A AR

HETH . EREHRBEES (41776098) ; ol & A S A 3 % & (Eig /[ 20161612 5
BE—EE. ERMA966—), 4, #HE, W1 RIF, T4, FEBFGE T A 0¥ 7 TR, E-mail: cpkuang@tongji. edu. cn



340 [A] B K 2 2 MH R B 2% B

F4T%

SE. Andrew ST T M) L AR AU DU V5 1) -
P, A i RSP B B 40 TR Mapbay A28
R G SMC B, Xt AN [R] I BE F) 7 B R AT 36
HIE. Kuang S F1 F 2 G F1 50 E i 5025 158 2 50 3L
R Py R SR TR 2~ 3 SF AR AN OF
R TR,

WAL R MK TR H BRI FH 9 T R K SF- 0
U R B TR 20 2 K TR AT R
R B T ST T R A S R RV s
BN MEE AR “BOIRIR YD B VD, PR AIK
T K IE T R s X 5 E 2K B R R,
PAZE B2 535 1 2= 1R o, B N DU Sk
Rt HEFR P AR S BB 3 7 W L 20 A B 3
ARAGHHIE KA.

1 BFEEBNE

MIKE 21 # &1 & F} & 7K J7 % 8 5% Fr (Danish
Hydraulic Institute, DHD #F % B 8 A U & &
G BT 3T 1 Y B B K
Wik R BRI,

1.1 EXREHAE
LT AR

AR B 5T 7F Navier-Stokes 77 #2 LA L.
B R AR AR R B R = 4 R B R S
B KEBME B ko i

(;_}tl T % + % = hS; ¢))

dhit |, dhu® |, dhvuw _

L (WT )+ 2= (T )+ hut, S @
x dy

IhT?

dhv 3hm7+ —— fah —
dy

8—t+ dx

d h dp. gh® d
v/ SIS < Y. 9p
g dy  po dy Zpo ay+

Ty Ty 1 (95 4 I8y
Po  Po po<9x+8y>+

ai(hTIy)—l—i(hTw)—l— ho. Sy (3)
x dy

e I 2y BB R AR AR N
ST h=qtd g FKAL d S KR 7.0 4 5

Ry F R BKEEERE; BRI RS g R
FESMBESE; p HKBERE; 00 HKISHEE; St
R TRHEBCR KN s us s 43310 SR AL R AR A b
2z y B HEBUE BE A3 5 S~ Sy < Say 1 55 RIHRET I
T pa ARSE st st BHIH 20y FRIBE
T XN, 7 5 70 =08 % UsThy =08 %T_}

W 2y F5 1 BRR VIR F1, M 2R 8 7 50 0 5
Ty (Hp i RFE 2 ) BREEESIMNZEDN 155, 8
XA R U KR W AR B T R BT .

T, = ZA(g—Z)

TIy=A<g—z—|—g—z> )

T, = ZA(g—z)
A% ROBE R i &G BE A B Samagorinsky 233 (5)
B 5E :

A= cr J/28;S; 5)
K oo HFHGEO. 28; 1 MFFIEKE ;AL R S; iR
R ).

_ 1 (dui | 9y
Si = <axj+£é> (6

11,2 JRiRAER

MIKE 21 Spectral Wave(SW) £ 3% F i 23k
Sk AT B XU TR AR A , AT LAXT I T UK
BUIR AR IR A R TH RS R R AR T ST, 7R
RIRBIRRT R 45 i 5 2 e

NCL:0:0:0 4 7 N (zr00.0) = 2 (D)

KA N(xso,0,0) HBAEHEBE o X AR, 0
RPN 5 v=Ccascysco o) R UPLHE RO HEDE B BE, b
Coney APIRTEx \y T7 8] EHEREE B S i s, vcp
BIRTE 0.0 J710) L IEHE CRIE) MU 4 &5 S LI
RN IR PRV S DULERR T

e =G =3 (1 Gy ) 5F Te ®
Cy:i;z:%< +sin£f]21kh)>%+v (9)
Cdzi_f;:?[ﬂ;juu-vfh]—cgk-aa% (10)

KA k) B E s ke o HBHRR K R My
JriE B s s SR BIRTTE 0 b ES (8] AR AR s m
NIEET s BIABAR; V. R x Z R M T ¢,



KR G

EE SRR, 45 - PR A U Sk IR 7 47 AR ) B 341

R E RN
1.2 ATURLREEFIPE
AT 1 2R L R R AR G 9 s 06 2 7 J8E S A
WSk, 7 ] 5 R R A L, RN B SR K 4 200
m, P B 38 34K 29 300 m, >y BB 467 Ul 555 0 O R e T
YEF, VA S 52 RGFE 60 m Ab ) WY gl 2 45°. B
Wk tE MIKE 21 #4454 structure —Ii | H 3k 3%
fin dike %8 A T UHSK 2544,
MBI TR N REE AN 5 2 KT P 3lR

HER

.LS

B AMNP LK 1.1 km, $5 A T V0 ¥R b BR =2 (HD
W EEIRER 2.0 m(85 AR EREME) . ME H
Fiti () ¥ 351 R /NF 1 ¢ 100 RIEIE X, W8 K A7 A
THRIESE R 1 10, HES BRWGRMR, B M
MR FEVOWE 30~50 m. WKIEAY 2 /KT ATV e
25 200 m, BER YUK 200 m, i 9% 80 m, I TH 5
60 m, MIAEFE—0. 9 m. B N7 MIKE 21 4+
B SO IR BRI B MR TR A TV
FIREE AMED. A Tk R d TR A 1 BR.

4590 000

4540 000
L%/ 44490 000

4 440 000

o [
™)
1

3

4390 000

1

4 340 000

'
&
Y/m

R v 44290 000

1

4 240 000

P

L, *a
L)

1

4190 000

ke

4140 000

1 1 1 1 ] 1 4 09
540 000 610000 680000 750000 820000 890000 960 000

0 000

X/m

B1 KDANEHRERERRNRGE

Fig.1 Nested mesh of large and small model and observation stations
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Fig.4 Flow fields and velocity magnitude contours of scenario 1
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