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Abstract: @ In order to secure the traffic safety especially in the entrance waterway of harbour, it is important that (he
bredalavater and the port facilities should be designed properly considering ship-handling difficulty and traffic flow. In tris
study, the lateral force acting on ship hull under the external force(wind, current, wave) is investigated quantitatively jor
the container ship approaching to the Busan and Gamcheon bregkwater. The relation of ship-handling difficulty to ‘he
brealwater and the arrangement of ship’s routine are examined based on the lateral force under the external force. Some
of reviews to secure trdffic safety on the design of breakwater are discussed.

Key words : Lateral force, Breakwater design, Trdffic safety, Arrangement of route, External force, Ship-handling
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Fig. 1 Lateral drifting force due to the
external force

F,b= Y, +Y, + Y. + Y5 (1
Lateral force = Wind + Wave + Current + Rudder
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Fig.2 Entering simulation of Gamcheon port under the
external force
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Table. 1 Principal dimensions of model ship

A model B Model
Type
(Busan) (Gmacheon)
Length L (m) 241.0 121.4
Breadth B (m) 32.2 20.8
draft d (m) 10.2 6.9
Rudder Area ration -
1/50 1/50
Ar/Ld
Rudder aspect ratio 1.75 1.833
Longitudinal wind
» 3441.0 1300.9
Area (Ar) (m’)

22 vigol 9% FAEY) R FTARAE(N)

Aefol s g Agyrzt o] 4y FERo] MW

H 2 9ol kgl ol mh$ WA Ag@ch v
gol og EHH U E mulsd B AL dwdo
2 Hughes®) A@4o] ol ol gL}, ojrldt Rarg
W ograakel Fgel da vl tial Ae) BY W)

il
Y,=+ A
2eT 9 Pl yalLVa 2)
N,=+0,C,.AL0,2L
a9 OaC malL Vg, (3)
9, A SEEYEH Ga @ TUZEASF
Gra © TYUEANEAF, v, @ TF
Pt FVER L: A Hol
Aqol diaiAe HFS 4E ol digh o|&FA F
gol Tty wido]| FEAHE A Ky AL AFol
et 5A4EHE, 1968 vtgez 43 ghg o435
St

uhatol ol ¥R T puwel YEYAL I

%
9 NE #4&e] Z¢7t SSW Brh a4 vebxion, ¥
Aol gehe A Mure] AdiHor Fgw Aol A7
WEo ZHY JY e A F3Ee &+ Uk

FeRdEs dvie) Fob FHAC wet dad 5 9l
ouf fHE Ml Gl s 0% Wl Zé%‘gf-_
FAEAEAF7E 0o 7H78] whitel] o HFAYE A

o] Qlojupal ekotrt

—-313—

]
T

Wind torce(ton)

8

3 5 10 16
Wind velocity(m/s)

Fig 3. Wind force with the wind velocity
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Table. 2 Lateral coefficients of tidal current

Lateral coefficients of A model B Mod:l
tidal current (Busan) (Gmachenn)
tidal ebb current 1.0knot 1.7knot
current | flood current 1.1knot 1.8kno!
Cua ebb current 0.37 0.41
(force) | flood current 0.67 043
Coa ebb current 0.035 0.051
(moment) | flood current 0.043 0.061
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Fig 4. Tidal current force with the current velocity
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Fig. 6 Rudder force with the ship speed
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Fig 7. Rudder angle with the ship speed(Busan)
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Fig. 8 Rudder angle with the ship speed(Gamcheon)
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