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Numerical Model Experiments on the Tidal Current
Variations Due to the Bridge Piers Construction near
the Straits of Narodo Islands

Moon-Ock LEE

Department of Ocean Civil Engineering, Yosu National Fisheries University,
Yosu 550-749, Korea

Field observation and numerical experiments with a two-dimensional depth-integrated
model were undertaken in order to investigate some of the effects on the flow structure
resulting from the construction of a bridge connecting Kohung Peninsula and the Narodo
Islands on the southern coast of Korea. Tidal currents passing through the straits between
the Narodo Islands showed that, although the phase lagged one hour behind that passing
through the strait between Kohung Peninsula and Naenarodo Island, it still kept strong
flows of more than 80cwm/sec near the bottom. The seawater temperature and salinity
within the study area seemed to be higher southward but uniform vertically.

The results of the drogue experiments in the straits between the Narodo Islands
showed that the drogues moved northward of Sayangdo in the early part of the flood tide,
but southward in the late part of the flood tide and finally stopped a mile from the east
coast of Surakdo. On the other hand, the numerical computation showed that the flow
structures after construction of the bridge piers were basically in line with those before
construction of the bridge piers, except for the slight variations of velocities in the vicinity
of the bridge piers. A large scale clockwise circulation has been confirmed in the south
area of Namsungri of Kohung Peninsula from the computational results of tide-induced
residual currents. Referring to these computational results, the impact category on the flow
structures due to the bridge piers construction has been estimated to be within around
2km. The results were in good agreement with the field observations.

A = A ¢ vhFste sy AR GE B3k 5t
FEA32 Uth Fig 25 £ 99 T4 % (iso-

U2 eFHsge Fig 1014 R vleb 2ol 11 bathymetrical mpa)E UYERAI Jded, F4ar
Futz o gobo fxste Hord mAEY & A F4AWEL Wl EREsle SndA
e Yoz AT F A FFEY EXor WHIde G2 ALdR AT URE HAS

47



o]
ool AFH E4E A YE dYdd =
MARS 2xoz agwse W gxd ¥
Fd gAde duzere ddste dsud
Huzeel Uz ezhe ddshs dEue a7
TAE @A AgHI Qe ade mze] dss
tuzsgdos fidsls Z 300mAFe FA9
Przol HAHER oS Fi9 JU2 #&

e A 2% 5 (HEEE, conveyance)oll tha
o] Wiglr} o7id FAeom #AVHT v $r w4
e 98 $5F5 71274 £ AngAr e AL
EH5A7 dAste A H o2 T ¥4
ol °“’6‘“§ = F JE JleE AAdd. o4&
},k—_ ;d)d(n:b ;]24)53}\1-0 ?:_]0
oji} A o) wslaled Ao
AAAEL MA8E L A
AgHoz WirsLAE ¥
Mzt Bgd Hagh e ¥
HFAHNE dod £ ok ey o] g age
@5}7} AE vixe A3y s ool

U AELY FH g thay FAF A9 A
ol AZA7] etz ze)rt glemz o
EZoz 1 Hsid P& HrIEIE BE ¥
th e AS A& M AFY FEHL 25om/
sec2 A o} o] groRHE 9 {40 Wi
7V Ao A& mXE 9 FH(F FotrDol
Y 22 >49(F =97Dolvel wet 1 Fert
=N, 1984).

$H AFRGY FLFFPANA dolyes AZd
(scouring X e 429 "I ERRE
horse-shoe vortex)7} X[v & ojc}, YF w7t} o]
T AFHE 7R ZAe A5 she Fol
Eo o3 frahwgiroz 7Hg SrEIE|7F A,
A F(shear flow) ol M= 230 daphtao =z o
27 q&d AAZ9 329 wa](#BE, separa-
tion) 7} dojutA AFHAHE o} AR A
&% AAFE AT oA AFE we} {3}
gt A9 vpAE Y S R FH JF AU
ojgjgt AFH 9 Hol A A7) AlFE
A= Pl w(1974>°11% FR976) T H&3
o) oEtd AFuzt 279 <k o28) 279 9
7 wzhe @EOH PAH= A2 Yyt o
AL Fuz dFuze] AdoA A= AW
ofAel Mo WHE dA 5(1985)2 Ao 2
F38 B HolMZHE ol &3te AL, Ui ¢
Fuzr AR ou] A FriEd, M U=z
o T e Py AP nzte

Al

L

Loy

\;
q B

ka3

a5 As 2

48

AAE 20mz 7HASE Hox uRdg 4
100m B =7t o183 ghiol st Az ol
g 4 g HYs 2 £ g Ao

2
A

Ao
ur
=

30N

NAENARODO

OENAROBD
st.(€®

127°25E 30
Fig. 1. The location of observation stations in the
study area.
I GRID WUMBER
0 5 1015 20 25 39 35 WO 45 SO 55 &Q §5 0 75
. . 1 ] 1 1 i 1 1 1 L L 1 1
==

| L

L

J

)

) L.

|

i

J GRID NUMBER

10 1S 20 25 30 35 M40 4S SO 55 60 65 70 75 BO 8%
1

KOHUNG GUN

t

Il

0 1 2Km

1

5

<
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Table 1. The amplitude and phase of My and My constituents at each station

Station Latitude Dir. Amp. Phase M/M; Moon’s
Longitude &) (em/s)  Lag(hr) Age(day)
A 34°33'10"N  major axis 132 34.7 0.1 0.15 18.5-195
127°28'40"E  minor axis 42 81 31
B 34°28'46"N 95 31.8 15 0.31 28.3-29.3
127°30'42"E 5 16.7 45
C 34°27'04"N 125 39.7 04 0.32 18.9-19.9
127°26'02"E 35 2.7 34
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Fig. 11b. Tide-induced  residual  currents  after |222k=3

construction of bridge piers.
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Fig. 12a. The isovelocity difference contours between
before and after construction of bridge piers
for maximum flood tide.
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Fig. 12c. The isovelocity difference contours between
before and after construction of bridge piers
for tide-induced residual currents.

P4 st w1 dzzade 58739

57

©

Fig. 12b. The isovelacity difference contours between
before and after construction of bridge piers
for maximum ebb tide.
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