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Abstract [] A zero-dimensional simple model is presented to predict the currents in the opening channel of tide
embankment and the sea-level response of the interior basin to ocean sea level. In general, a tidal embayment has
wide tidal flats so that the effect of tidal flats has been taken into account by formulating the volume variation vs.
depth. The model has been verified through the comparison with the 2-dimensional depth-integrated model
which can resolve the small area by using the multigrid method. As the results applied to the storage of dredged
material of Incheon North Harbour, the results indicate that both models adequately describe the sea-level and
current fluctuations in the storage.

Keywords : tide embankment, coffering, storage of dredged material, zero-D model, multigrid method

o] Alzdrt. 22 A FREe FARF R gF 7|
E Zre Frojnz HgA Ak Axje] Q7T A

LM 2

AL AEARE FHAE HE A, T4t
o] 2718 Z2A) At ptTRiolM e ARG &
& dSo] Wade B71F gAY 35 AE F WS
T FAAE HEshe Aol Basitt, iR HHFAL
7F 2A0Rke] 27} Astal A Skl 237 |
Al 2 AHollx ofFoiR|n] M FAe] FEHE A
AR AF AP, TS 271830 BFEH A
B2 AWETIAMG F58 S8 sl BE =

A pRoAe vla & 4] BAle 18] ¢
Jlo] HER 7]& ¥ o83k bl ol Utk
2hx] £ dToqME ol2)g A RS 47 sEse ©
T ZE¥E Ak dor 53] AsfdlMe 207 2
A AREFER 207} B 77 fdrol] WX F
< kg7 Y5t ZINE 431 23S AP

2§50 & th ¥hg-8 2333 I3 23S
Keulegan(1967)0} A7) 8h Fol| ©ealy Rl 44 of

*A By EZ-37F 87N (Department of Civil and Environmental Engineering, Sungkyunkwan University, Suwon Science

Campus, Suwon 446-746, Korea)
*#3] 9] o] el X (Hyein E&C Co. Ltd.)
#xx1}] 9 21 A (Daewoo Engineering & Construction Co., Ltd.)



310 oAy

£l Mehta®} Ozsoy(1978), WongT} DiLorenzo(1988) S-oil
ojate] de] 853 919 DiLorenzo 5(1989, 1993)
2 g $4 dZel® g A8l FlelMe &
5 (1994)0] ¥ AFoA avlshs 2¥vhs gaA A
TS o83t AR B2 28-S 2% Ho| 9l
o} g2 B4} Bl wd e Aoz gy

AR TR FU 2 A-53S gt = gl
o A4 R8-S e daty 2y Zate) v 7
E3TE TH AR 71 ARt ZhE doksln HYws
Folv 7102 Becker $(1988), Cornelius 5(1999)7
%] Navier-Stokes *A2419] )& F817] 98t Q)
AMEE glom A Spitaleri®} Corinaldesi(1997)0)] <
Sl Mol s HEH AT B A7) A AA)sk=
o A2 71YH-E 718 B E s 7)Y Blasld B
B F3ke AL AT 1 0|23 vl Romberg
o} oM e} o] Foje] HE AHE o) g-sla] A
ol AE Anu e v A s Aashs
719 o]tk -

2. 9% 2 ¥ Bt HE

2.1 =27} gl HR

A A g W& & F4=9] Wil et Fig. 1,
Fig. 28} zto] |58 Esld AR vk YA o)
o2 ZAp| 9} MR MY F8 TS AAEE o
29 (zero-D) B o 2 o &3ch,
Asbd A s sy o3 2o

dVy

dt ()

Q=ucAc=

A7 ucs ATRANE F35, ace A7 BwHol
W, vz G siee] Aelch il AlF wshe A

i

GROSS-
SECTIONAL
AREA AC

7] BAr
OCEAN 4 yOLUME Ve

ELEVATION no Bc SURFACE AREA As
7%

ELEVATION ne
7
o Le

%

X

\

Fig. 1. Schematic depiction of an inlet-bay system.
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Fig. 2. Side view of an inlet channel.
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Fig. 3. An idealized linear bottom slope of a tidal basin.
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Table 1. Grid information
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Table 2. Tide verification
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Fig. 12. Maximum velocities at flood and ebb tides (zero-D
model).

Table 3. Maximum velocity values at flood and ebb tides (zero-

D model)
PEXE 2] EEN
40 m 321 m/s -3.14 m/s
50 m 2.99 m/s -2.83 m/s
60 m 2.82 m/s -259 m/s
70 m 2.67 m/s —2.40 m/s
80 m 2.54 m/s -2.24 m/s
90 m 2.42 m/s -2.11 m/s
100 m 2.32m/s —2.00 m/s
120 m 2.16 m/fs -1.82 m/fs
150 m 1.96 m/s —1.62 m/s
200 m 1.73 m/s ~1.40 m/s
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Fig. 13. Bay elevations and channel velocities (Zero-D model):
(a) B=50 m, (b) B=75m, and (c) B=100 m.
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Fig. 14. High tide distribution for B,=75 m (multi-grid model).
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Fig. 15. Low tide distribution for B=75 m (multi-grid model).

Table 4. Comparison between maximum velocities from zero-
D and multigrid models (unit: cm/s)
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Fig. 16. Maximum velocity distribution at the flood tide for
B=75 m (multi-grid model).
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318 oY - 1% . olej

2 =2 s=81;b=1200;hmax=7.5;20=9.0/2;
Y%boundary condition
QX Do MATLAB Z 218 etao=ao*sin(2*pi*t/(12.42*3600));
%SBD and deta
[x yl=ode23('z_del',[0 48*36001,[0 0]); SBD=s*b*(hmax+u(1));
deta=etao-u(1);if deta<O&hc+u(1)<=0;deta=0;end
function u_p=z_del(t,u) %approximate d_c and friction factor F
Yoinpit data dc=hc+max(u(1),etao);F=1.25+2*kf*Ic/max(dc,0.01);

be=75;lc=25;hc=-0.1;kf=0.15; u_p={u(2)*dc*bc/SBD;-F/(2*Icy*u(2)*abs(u(2)+9.81/Ic*deta];



