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ABSTRACT: Using the hydraulic and numerical model of semi-enclosed bay (Chinhae Bay), the efficiencies of flow-control structures
on the seawater-circulation in the inner bay were investigated. Especially, this study was confirmed the effectiveness of the
flow-control structures at the mouth and narrow channel of Chinhae Bay through the experiments. The system of flow-control
structures could enhance the water exchange improvement appropriately. The results of this study can be used as the long-term and
integrated environmental impact assessment model in the inner bay.
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Fig. 1 Hydraulic model domain and verification points in the
Chinhae Bay

e, & Ao £Fs HAAG] HAEAE W7
Aste] ZAAol tie Froude $APH 7 Richardsons] 3h s}

21

oY

solgo] elgh BAbAge] AAEH S BEATNI] e 53
20 W3t AHZHHE Tolm, olLiE AW FAA 9zt
ol AZh fid, HAAS B Sl BE FANE The 2

w,=v, : F5EH, Q, : AEFFH, ¢ ¢
olth. wetA, FHEZ o] AW ADEFE AHA, Al
7y B, F8 9 ubEAp #B3 S3o) Ak

o, B Feldde) drmdad R fEAdlTREe 4
Ao g3 Y383 RFAto|o] ZHH]E Table 13} Table 2
9} gk

Table 1 Scale of prototype and model

Factor Scale Prototype Model
Distance (m) 12,000 48x24 km* 24x12 m’
Water depth (m) 1/159 50 m 31.5 cm
Tidal range (m) 1/159 2m 1.26 cm
Tidal period (hrs) 1/159 12" 25™ 4™ 41°
Velocity (m/sec) 1/12.6 1.25 knot 5 cm/s
Discharge (m’/sec) 1/(4x10% 100 m’s  0.0025 m’/s
Bottom friction 0.08

Table 2 Scale of prototype and model in the flowcontrol
structures

Scale Distance

Structures (Depth) Prototype Model
Training wall 1/2,000 300m X 4km 0.15m X 2m
(Jetty) (1/159) (25m) (0.16m)
Submerged 1/2,000 300m X 4km 0.15m X 2m
training wall (1/159) (15m) (0.09m)
Floating 1/2,000 300mx1.2km  0.15m X 0.6m
training wall (1/159) (5m) (0.03m)
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Table 3 Tidal harmonic constants to be used in hydraulic model

Spring tide (Mz+S3) Neap tide (M>-S,)

St.  Type Amp. Period Phase Amp. Period Phase
(mm) () lagC ) (mm) (s) lag(" )
T-1 Proto 862.0 44,700 2437  214.0 44,700 2437
Model 5.4 281 2437 1.3 281 243.7
T-2  Proto 868.0 44,700 2445  220.0 44,700 2445
Model 5.5 281 244.5 1.4 281 244.5
T-3 Proto 1084.0 44,700 2534  279.0 44,700 253.4
Model 6.8 281 2534 1.8 281 253.4
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Fig, 2 Map of bottom topography and computational grid system
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Table 4 Computation conditions

Item Computation condition
Study Area Chinhae Bay(included Masan Bay) (Fig. 2)
Grid size 160x 130 (4S=300 m)
Obtained from Nautical Chart
Depth
epth () No. 206 (unit : m)
Time step 15 sec

Coriolis coef. (f) f=2wsing, ¢ =34.92 °N

Bottom Roughness
coef. (C)

Initial values (1=0)

C=19.4In(0.9%)

u=v=7 =0
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Table 5 Comparisons of the maximum current between the
prototype, hydraulic model and flow-control experiments

Tide Prototype Hi,ndcl)-gziic Training wall Sltl:);:lei;ied
St. wall

S:Spring  Dir. Curr. Dir. Curr. Dir. Curr. Dir. Curr.

N: Neap (%) (emfs) ( ) (emfs) ( °) (emfs) ( ) (cmfs)
Flood 75 31.5 345 340 348 345 347 355

c Ebb 144 300 178 320 175 320 178 325
Flood 85 365 335 180 340 19.0 330 185

N Ebb 235 325 215 215 220 215 210 225
Flood 299 380 325 365 340 37.0 330 360

S Ebb 152 320 160 300 165 307 160 300

2 N Flood 358 150 345 165 350 17.0 345 160
Ebb 202 220 190 210 178 21.0 188 210

s Flood 260 70.0 95 655 290 815 270 800

Ebb 85 845 270 800 85 700 95 665

©3 Flood 240 720 90 70.0 275 640 260 86.0
N Ebb 80 350 260 330 75 685 70 685
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Table 6 Cases of the numerical model experiment
Case Structure type Remark
CASE 0 Present state
CASE 1 Submerged training wall at CS Table 2
CASE 2 Training wall at CS
CS: Central
CASE 3 Training wall at CS, MB Channel
CASE 4 Training wall at MB MB: Masan
Bay
Submerged training wall at CS,
CASE 5

Training wall at MB
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