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Abstract : In order to investigate the hydrodynamic interaction between the tug-barge and bank or ship which is crossing to the opposite
direction, the towing simulations of tug-barge transportation were performed. Heading of barge, yaw moment and lateral force of tug boat
were obtained by this simulation. The characteristics of results were analyzed and the safety towing method for tug—barge operation was
proposed. In order to reduce the slewing motion of barge for safe towing operation, the speed of tug boat should be kept slow ahead state
with shortened towing line as length of barge within the limits of the possible.

Key Words : Tug-barge, Hydrodynamic interaction, Yaw moment, Lateral force, Towing line, Ship handling simulation

.M 2 ATl E et 7 A BEe A - olelh F 2 R
g A HE A= ke A Fgey, 7 duke] Htated
HY RS v wEes 3 A FAHe] 5
Ao ol g Aurel A - oleh ¥l AL Y B o) ez g 98 EA4S Awns] 95he] TransasAkol A
YR, APAAY, ALY, T A 5 AFE BN ) ez el o)l (SHS, Ship Handling Simulaton
FEAHD GRS ISt alvk(el, 2000). e oA B o) el Tug-barge ©5-93, Bank to tug-barge, Ship to
B3k B Al S7kek teel sjdabate] A N B A o pargest 7o) olso|u mAbEE Mukw) o] B Tak A
A S7HE AL 9 Aol olel wESGR W ] AR 5 e e 1 date] EAS ABTolAe Aasle] 2ALE
AN E aAe] b 8ol thete] o] 7B =35 71 gy oje} o] SalEl A BolE ARE o]adld dolui
&elar et el HFeE, dde] Agsh 8% malEst Pl g
el £ 5494 S el ffstel 2 2TATOl st pe gy By BAGoRM Avle B o3 3
A gtE o] ekt Be Fort @ FHEY oy FRFo o<l W Mol oA B ZAole] s 7P ET oste] e 4
W AdvleQlel] whE 242 Abae] B 9ol =] Witel g v e wlerslual s}
@ A 3 o Fasti(Y 5, 2005). whekA] Advedl
WAl tigk ofale] bRk 3 Wt tiste] HE o o MHEFEZEA|S0|Me 7R
g Zlojtt,

AvtzgABeolE L BAAL NF 9 Faite] AutxE
A4 g san.ac. -469- 5
* NEA A} ¢ FA18]9)) smlee@kunsan.ac.kr , 063-469-1814 S guigae] ALaE= we| MulzEau]=a Auke]

#% shjo@kunsan.ac.kr , 063-469-1811



a2 FRpEATe] o] &5 = Fuojth & Aol A
TransasAFoll Al 7Es SHS(Ship Handling Simulator)Z ©]
sho] o M3 ke gl B} Mubael s A 7] Eet
AE A E)AS HAIST £ AFolA ARgE dubxE
EdolHE FABIAIFHIMO)AA Hste Ayt
olH ] s 831& W AlEH o)A A sHS

=

1

X

v}

*~. Course angle - ¢ >0
|

O, ¥, 2,)

\
\
|
§
i |

Fig. 1. Snapshot of towing barge simulation.
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Fig. 3. Simulation area around the bank.
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Table 1. Principal particulars of model ship

i R Draft
Cla.SSIfl Displac LOA(m)|Dreadth(m) | (bow, Power
cation ement(t) (kw)
stern)
Tug 535 32 10 3.0, 4.3]2x1104
Barge 318 47 16 0.6
VLCC 321,260 332 58 20.8 23,493

o At FAS Adste ot Zejdddl Jwe] 22
o] g3t AA AN-elA wo] He3taL = Bridles wHE©]
7 2o] olo] x| =% &3
Table 2. Scenario of ship handling simulation

Distance
Scenario |Situation| Speed Length (,)f between Type
towing line | barge and
bank/VLCC

S-1 Slow 1L

S-2 (7.3kt) 2L

S-3 Tug- 3L

S-4 barge Dead 1L

S-5 slow 2L

S-6 (5.4kt) 3L

S-7 1.5B

S-8 1L 1.75B

S-9 2B

S-10 Slow 1.5B

S-11 2L 1.75B

S-12 (7.3kt) B

S-13 1.5B

S-14 Tug- 3L 1.758

5-15 barge to 28

S-16 1.5B

bank

S-17 1L 1.75B

S-18 2B

S-19 Dead 1.5B

S-20 slow 2L 1.75B Stern

S-21 (5.4kt) 2B barge

§-22 1.58 type

S-23 3L 1.75B

S-24 2B

S-25 1.5B

S-26 1L 1.75B

§-27 2B

S-28 1.5B

Slow

S-29 2L 1.758B

S-30 (7.3kt) °B

S-31 1.5B

§-32 Tug- 3L 1.758

5-33 barge to 28

S-34 VLGG 1.5B

S-35 1L 1.75B

S-36 2B

S-37 Dead 1.5B

S-38 slow 2L 1.75B

§-39 (5.4kt) 2B

S-40 1.5B

S-41 3L 1.75B

S-42 2B
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Fig. 5. Track of tug-barge (1L).

Fig. 6. Track of tug—barge (3L).

Fig. 7. Track of tug-barge to bank (1L).
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Fig. 9. Track of tug-barge to VLCC (1L).
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Fig. 10. Track of tug-barge to VLCC (3L).
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