ERTE SRR B OB T B 2015 4E 9 H

LEHE :1002-3682(2015)03-0012-12
ITHREEBEHBMEREZAIBERR

AEHEMPER,ZXF,HEX
(PR BEZEKE,T &R M 510275)

B EHEEREARZAE LT EZN AL BB AR RO FEBRBERTR, 7
REBBERENBERZAMREEARARESRBFHRAFTELZEL AP 42 HRE
HEREMERD AL EHRP9RE, AXRADELFT 3D — 4 % A4 HMANHEE 3 &
LS MERTR N ZEBT SR EERD IR ERTRRABFTTARARL., IR
AR ARES T ENOBRSRTAAERE AEMKTARTAABRBESY T, A5%
AHEMBEMN RIAGEHBA L, REFNEBN, RTHBERNGENL, REFES,
METANRTERERD, BEAFAA L, AEREBA . SAFTEARBELEAELH
BAWBRR, BT HHNEEMNGBEFTEATHRREFTE, BARKRSRAME, @ #
ERFEAD,

%4217 : DELFT3D; AL ; 4 % 75

hESEE: U612, 23 SCRRERIRAG: A

1 BrER B R&ES AR

BWEAMT AREE IR, B4R BRI = AW, K 1% 50 km, d [ il 10 39 3R 4% 1)
5 EsE R RE D, EEEHELEE LT - REEKLHFHOEE.
HHRFAE BB A REY R, KRB BT, B KRN 4~12 m, WREIRKA S54E
BEAAI—-BYNERR, OTTETOLARRKWBEEE— SR E LRIEWY GE
st EBEALTIRKRMHYEED, 2WICR, REREY 2 500 m, BEKEL 6~10
m, EBTEPEITOMD B THEF=AMNNET, KEE 2 m D&, RAEBERHA
B, BORAHMESRM L TIBENRRE,

REF ZLCEH T HRR SFEEKERK, H&KH 3 000 mm, F#% 2 108 mm,
SERR I NEGE £4EFTA R R 35%) 5 SEQE 4R Brg R m i 28 %) Kok, Hd
NE X5 REH 3.6 m/s, SE RF-HREN 3 m/s. BMWAREHRFEBE, FHWMER
1.30 m, B K¥I2H 2. 95 m, IRFAMFBEANEER, MER K, HB KWL 2.5 m/s, &

* W5 HH:2015-02-02
ROWB :ERERNEESTE —3RVLE OB R K ERH N =83 ¥ PR (41061130542)
EEE A RELA9D), B, MEMAEL, FENFMOERFEHR. Email:1005876884@qq. com

* EIRAEE IO (1968), B, HB .- B . M T4 RW, FENF W 0% R 1% 7 B %K. E-mail: gongwp@

mail. sysu. edu. cn

(2 & %8



EIRTE REHE, % T REEEE G M8 R JORBT R 13

B ARRENE N, —BART 0.5 m/s, HER, RTEUTOEHFRAE, BRE
9 R R T BRI A 0, R E D g on . BEak, BIRKT M fg BT
PO B R 3 AR B, 1 PR Eh B 12 3K E] 30, R XRRULRY 7046, AR
BRSO, DR RPN E, MK T RZ2EEE N, URY LB R
FtHhE. BUOIBELAEN BRET 0.1 ke/m’ , Wi HAERE TR A H] 0. 1~0. 2 kg/m’,
HEBANLERERFATRE. NEEBBRBHZERE, BRI BN SHFEET]
U HOKIR L B & 1~3 m, X—E TV A SHM & DHbZ & R — F B &#E A
BAEBERBRMER.

R Bk J 4B 5 A B I B W R AT 500 W SR A AN, eI AT 5B AT 1 000 MG A .
WEE LA TR R R R A ALE B 6B R ALIE BOR, N L B BT/ & . Bl
MY EMEAR 3 REBME, SRR FRURRRKR@E D 30 EREHEHR
3 000 I % ¥ 36 B BT A HE GRITKIRTE 7. 7 m, JRSE 75 m), i AR MR & R 5 R Y
RO, BB A R R S BN R & BRI MER .

H BT, X T AR K T 5 4R Mg 1 XK 3 0 55 R ¥ iz < 8 G o AR AL R A — 8 R JEE BN
FEH (B R RN AUIE K 3 RV E S E R E B BF R A X B . AT
F— BB EHA XX — XK 3 77 RV i E e 8 AR B AR, I 0 D TE B IR
TF R AR BEARE .

22°10'
N

22°00'
21°50’ 1 FHERY Y iR )
21°40' vy
21°30' 7 i g

- TN e

T T T T T
112°00’ 112°20’ 112°4¢’ 113°00' E

Bl HEBHAMBAELIRK 3 ZEENRME
Fig.1 Geographical location of the Zhenhai Bay and the positions of three

optional channels in the bay

AR IR SIS R MEY & L A BT R HAT T RENE AR E
(B2, BHEABT 4 NBALIR 3, 2178 8 — A (2013-03) B I AL DI . 7E K 90 3
(2013-03-12—13) #AT T /AT F 2 B 2R 5 B b LI , R T3 100 MEIRERR
TR T RB RS HTE. BT I, AR DELFT 3D # AL, B 5T - 3t F
TER T B9 X Z4Emy k3 01 RV Hinizs 5 R w8  H i A R R IHE )G fiiE
BT R ARE , ATV AL B B e R B BRI . B TRIR KRR R & B, KikEE
FEFERARES , Br A i _E ¥k BEAR AL T DA B, s FRP- T — 4B B AT 1789



14 B B T #& £ 3

ARSI
22°00' [ Sifvan
N
21°54" ” K& /m
— 16
12
21°48' - -
L
\\L,_/“’ — 4
= 0
o5 . 4
21°42" ] - A
| axs’ % i
3 & 1o

21°36’

-16

-20

-24

112°24’  112°30°  112°36' E
B2 L fr A

Fig. 2 Locations of the observation stations
2 BRI %

2.1 HEHER

A0SR A DELFT 3D #8347 4 L 9 BB H & T /8. DELFT 3D i Delft Hydra-
ulics F R, B—FEBAE R R - BPHEESHEETHERRSEY . HAYE ERAS
HRI#E 38 1 LR Sigma %R, K3 T HCRA ADI Bk, IR PR SWAN
A, RYHEZEEYRA van Rijn ) SEDTRAN X, BUEENITBEAERGITENE
AR R BT . IR E A A O R R e RS, — B AR 1k B B I 2
ERATHRENN ALK, ERATEPRABENERE . 8- ROPAESKITERY
T v AR Ak 3% A2 hn i R F BT A Y ) 3 i ) . DELFT 3D B #E 80 5 g 5 A0 it
R R 1 BV s SR EAE B s Rk T M AR .

2.2 HETHIEE

REATAR RIEETUWEIFTANMBER. HARBRIAT BESEFE
B4R A CRBE G L T D AR AR 5B A, /M E K% 35 m
ERRZERE, G35 B PEHHE . RAERST R 370X 114, 3R I i £R 1E 38 B A& , fif i 11
RREUASER, AHIINEHR T RBEFRRTERE . 7ENEMESRMEELR KK
IR R AR T P, RO A 23 (6] 0 R R B /NI 3% 20 m, AP N 1 km, TR R E®
K5 ] DA K PR 380 R A AR R B R BV R H S BMIRZE,

B BT B K R R U8 T 38 Bk AT P9 B0 S0 B0 DL R AR S 2009 4F 10 9 B K IR
B .
WA RS, T ELEEYW SEIRNER. &L E PR A EED R, NG
RAKPHTR B 8 M EEMM(QLPLK,00,M,;, S, Ky, No) B F1E BOTH B ik, X
S/ B A BOR B T % B Oregon State University 4 BRI 84 & TPX07!¥,
B 7ESNE R LR E BB &M h F7E R0 1 IR A BRI 508 , X e g IR A 2R



EIRTE REHE, % T REEEE G M8 R JORBT R 15

WXBRITH W NG5S MHE 5 _E)1) 5 BHE B BOR BB 456 iR B 1Y .

Xt R Vb s B 3R R TR R B o T B 45 SRR B BT 5T X 38 DA 4B BURL YR U0 O = Ol
B, PEDRAR L0 0. 05 mm) , AREKT Py B BLARM R AR AR XHE B I OB B 2408, {H
K42 0.05~0.10 mm) . AL, WATRBEM T B MR ZWRD FE, PHEERY, KA
DELFT 3D FHF BRI HBE LA RUBV T E.

B3 P E RO
Fig. 3 Grid range and water depth

3 AW

ESABEERPRREERLLCET RN RESZNEYE. 45REN, LR
FE AR KR 0.002 8 B, HFEAR S L MEN S EBEF.
KA B UESS RANE 4, BEST BB S ZWEN YT RIREE 0. 12 m DI, B

HFHEET HRERKBWRIE.
a)Z13

= i TN e
~ —
g i
~ — &
i:—|

=

= - S
~ —Hi
:la

=

g < S
~ — &l
B -2 I : - o | | S o

0 100 200 300 400 500 600 700 800

t/h
B4 KORIESR

Fig. 4 Water level verification



16 " B I # £ 3

KT R ERAE, 45 T KA LA AR A (L2, L4 L5 F0 L6) M &5 R (B
5). B AL L , 52 00 A0 8L A 3 K/ AT I 1 U BE BT, BRI AL RE B P I R R 5
Fi AR RE . H L, TERIY BUB B L2 3, B2 40080 3 2 e/ T SE AR, 7 RE R i T M
KB/ T R K IR BrE .

- 10 - 05
2 06 — 8] e a0 : — B
£ - cxm £ 00\ © S
= 0.2 = 0.1¢
360 . : 360 1 . .
=180 e et Cxm 180 . T\ wm
= e =0 - =
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
t/h ¢t/h
(a) L2vh (c) Lok
T —mm G 9 . e il
£ cxm g0 "\ T\ / S
= ‘ =
360 360
e —mn % —
E 180 - 5180 -
0 1 L N 1 L 0 1 — L s 1
0 b5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
t/h t/h
(b)L4vh (DL6¥E

(I b AL ATREE S

Fig.5 Verfications of current velocity and direction

RTF BV RIS, B FHRER T Py i V8 10 UKL B 480 ¥ L, BT LA, ZE AR K T SR
A R K B s 2 B BE H7 (0. 15~0. 20 Pa) , T 7E4E 15 15 P9 SR B HE X8/ B s L2 ik 4
MF3C0.12 Pa), HEMAELI 2X107° kg/(m” « B, HHELERSLMEY SELF. B
TP FERAIMNERBREF RIBBRERBMEET/MENESSAH . GEE2E
MR 0. 45 m, BHAHAN 3.7s. ARV T BNRIESERE (B O LIE W, fEEE
B, R EHIR AN 68K B0 & B AR LB B, W e AR R W Py L TR K R e AR
AN FTUEEEEARY WS ZERIRIERRER,

AR 2 IR R4 403 B 52 00 8 IR 7K IR BRI (2004 5 2009 48) , 3 3Rk I 5 45 18 125 10 o
JE R AR REAT T X Hear Bt . 2009 4R 5 2004 4R K IR AH LLTT 40 (B 7D, 28177 O FibE B9 ¥ 0
SAMKERE IRBRIBEN 0.5~0.9 m, FHEFEREN 0.10~0.18 m, HFHMEZHE
RTINS RN BB X, FAERERR, MHMNES 5EH =AM RN E L ERE
MR MIEEA R 0.5 m, MANFEHME S TS Z R, DA E I 5 78 0, % % 1 ) B0t
. FERKRIRA RS H A, 2R, R RBRMIEEN 1.0 m, FHEBERFG A
0.2 m,



EIRTE REHE, % T REEEE G M8 R JORBT R 17

030 @L2sk 0.247 (b)L43h
1 Fir ] .
0.25-, ) f Y = 0.20 o
7 ’F\W */ N\: \ R\\ Fa ] \:*\ 7 /ﬂ\\ /’\\ *{ \\,r /’\'\ b ;\ f*
o020\ WA L WS \ £ 0167 . [ PV
2oy W o BN U e
i 0157 : . w0127 Y
) 1 I ’ ) ] v
R 0.10 ”\ / R 0.08% 3 B L
4t A N/ \ ot /?‘/ \’\ “,.’H 4 1 &, d/n t}u /F/ E"g ?’/ :
0.05- <¥* Y 0.04 | e d el Pea
0.00 T T T T T T T 1 0.00 1 ! ! I ! I T |
0 10 20 30 40 0 10 20 30 40
t/h t/h
04 (LA 0.4 (@)L63k
A 7 a I :
103 Ny ] [ L 03 o/
PV el | ] AN ee, i
0 X // /]."1\\/‘ *h\'\ ,} X -L/ 80 Bty /’x,?“x;g;ﬁ*\;" * ﬁy ;/ *
= ;\Jl R 1Y 4 e W ¥
0.2- ¥ LY j 02- \
nlm J " MJEH ot B
z\:ﬁ 01°" / e p5N =8 Z\TE 01- b o,
4 Thoos, d Fusa, [ I \?q # % : PR
1 u ; o LA L L &
0.0 P
- T T T T T T . T T T T T T ]
0 10 20 30 40 0 10 20 30 40
t/h t/h

—e— FHME  —+— SE MFHIRENE —8— TiREIME
H6 BUSERIESFR
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Numerical Modeling Study of the Navigation Route
Selection in the Zhenhai Bay, Guangdong Province

WU Zhi-hui, LIN Zhong-yuan, GONG Wen-ping, JIA Liang-wen
(School of Marine Sciences, Sun Yat-sen University, Guangzhou 510275,China)

Abstract: The navigation channel in the Zhenhai Bay is an important import and export
waterway in Taishan City, Guangdong Province, but at the present it has been insuffi-
cient to meet the demands of cargo transportation. Enlarging the navigation channel in
the Zhenhai Bay is of great significance both for alleviating the water traffic pressure in
the Pearl River Delta and for fostering the local economic development. Therefore, a
reasonable selection of navigation route is the key for enlarging and maintaining the
channel successfully. For this purpose, the comparison and selection of three optional
channels in the Zhenhai Bay are carried out by using DELFT 3D model and a compara-
tive study is done for the hydrodynamic changes and the seafloor scouring and siltation
status in the Zhenhai Bay before and after the engineering implementation. The results
show that under the present natural conditions, the sediments at the tidal inlet
(Zhaimenkou) are transported towards the sea, whereas those in the Nafu River move
dominantly landward. The sediments at the northern side of the Mangzhou Island are
transported dominantly landward, whereas those at the western side of the island move
dominantly seaward. After the dredging of the channel, the sediment siltation in the
Nafu River becomes smaller and the bottom there is scoured dominantly. In the Zhenhai
Bay, however, all the navigation channels will be deposited significantly with sediments
after their dredging. It could possibly be the best choice to select the channel route at
the western side of the Mangzhou Island, because the route to be selected there follows
well the current direction and the sediment siltation is also relatively smaller.
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