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A Study on the Towing Force of Heavy Loaded Barge
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Abstract : A marine collision accident occurred at the Jin—do water way. A barge loaded with heavy equipment of Power Generation Plant

was being towed at its side by two tugs “A” and “B” from Byeg-pa harbour to the designated position to be used for power generation

sea. The bridge also suffered damages where the top of the Plant struck. At the time of the accident, there was a strong tidal current at
the waterway. This paper cdlculates the safe towing force of barges with heavy loads when traversing in a strong tidal current situation in

plant near Jin-do bridge. The Power Generation Plant was 40-meters high loaded atop the barge. When the "tugs and tow” were
approaching the Jin-do the bridge, the two towing tugs lost maneuvering control o the barge and it went off-course, hit first the
waterway embankment and finally struck the lower part of bridge’s span and post causing the barge to capsize and sunk its cargo into the

narrow waterway.
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Fig. 1. Aerial view of study area.
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Table 1. Specifications of tug and barge

Tug .
Item ?m%
A B B-
Gross tonnage 1240 28081 2667
LOAm) 2579 3269 816
Breadth(m) 80 100 24
Depth(m) 36 433 5.3
dit1.8m di:24m 1l load draft: 40m
Draft ) . .
) di34m | di38m ot 2063
Main engine Diesel eng. Du'fsel eng.
& power 2 sets 2 sets -
o 280BHP | 3200BILP
Numnber of Zsets 2 sets
propeller
Wind pressure
area of Mdm - 4555
direction(m®)
Wind pressure
area of length 259,43
direction(r?)
Immersg)\n - 23913
area(m’)
Cross section -
of midship(n?) 495

“ﬂ 5—’4 FEE dyFoR o
e, F27] AR}, F7] EE ZEAAEe
upe} pRHIAY BAHoR AHE oA (Conventional
tug), Voith-Schneider tugs, Z-peller tugs, =
2129 (Kort nozzel tugs), Tractor Tugs 502 dAs|AT}

kind of tug
i 3
1 Bow propeller | | Stern propeller

"'[ Tractor tug t

i Conventional tug

ASD-Tua(multipurpose)

boeed  Yoith Schneider |

Reverse—tractor tug

—-—'{Azimuth propelier tug¥ | Combi—Tugs~™

Fig. 3. Types of tugs.
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Bollard full(£¢t dizh= &y sHoirh
Table 2= Z7te] F31 sl we BHP(AE7HE) -
Bollard full®] ¥]&2 Jepd #elw, Table 3& 314 §3
of we ASvhe Sk ojslezte] BAE el Folny,
Table 2. Tug's propulsion and bollard pull
Type of propulsion Bollard full in
: tons/100 bhp
Voith schneider 115
Open fixed pitch propeller 1.3
Azimuth propellers in nozzles(ahead) 1.3%
Fixed/controllable pitch propellers 15
in nozzles(Conventional tugs)

- 180 -



~ . - . 2] - ® = a = ! = ) e
able 3. Tug’s propulsion type and bollard puil e BAxA & a2, 93] oste] dAEe ¢
B Aalstojof aH, B Aol Al ARESE A4 HS O
B . Bollard pull in S
Tug propulsion type 1ons/100 bhp i} 2
Voith schneider tugs 1.0-1.15 @ Z3h3(Wind forces)
ASD tugs 1.15-1.35 whedoll ofg] o9l oAbl WAsHE FEES TS 4
N . ) o ), 2@, A3} o] Akt
Conventional twin screw tugs with fixed 195-15
/controllable pitch propellers in nozzles R
R e
N ~ . _ F\"\\, O (,\x\ D\/\\ AL [N] (1)
Fig. 4% F29] Axo] #g 9 Wy Lxo|t) of 19
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S s S FEHE 5 31 = 1S g .
poees e aE AT A e T Fw = 0.5 G p Vo Az [N] @)
Helo] Hiol 93t AEE WEs A XA & F st
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B GER ZHEOE o 58 loeg 2AEYCHClyde
“onsultants UK). . L T e
co B 7N, Cw B FHE AF
Cuw U Fsbz A
#9% of ahead B0% ot aneag 45% of ahesg A . - el
a5 o1 ahent Ton)lOOBHP 80— degree from (/xyw AR ZulE 741‘1—
e T hoRdinG Ae[F7] kg/mg]
; T T e TontooBHe D = o/,
05 ) o Y \/7w : %%[WS@C}
S ai S ALt U ER AT
e 1.25 Ton/100BHP Ar kel Eok 2]
: Astern 7T Ahead ‘
R el R L © 4828{m]
Ton/0OBHP T e Tony 100BHP
o RS F8% Afel #aAE e el AwEg Yoz
03 o Fa 0 el o A5 go] FeA om, o] Fo
P L T A e 2ahE ASE dad 4k de A A% 2
Ton/ 100BHP o o~ 7 Fostch IAEE 315 Al Cyws Autel e, A

Fig. 4. Thrust vector diagram.
0.8-1.0 Afojdl ¢
1

e B ool g ol AR @ Bas) A9 wa 71N CywE 10, 8719 9RE 18kg/m3ow sa 47
o] Bad Reverse Tractore] o]13(Z-Peller) 0824 4 £ o g TS Newton o ?}}&gpﬁ, A8 T A4
o] 9 A3 AEAE 49 A9AE AdRel A 14 o I FHTE AW e £ 3
Ton/100BHP, x589 %99 1.25 Ton/100 BHPE, 7
Guge] Feos 5Tomomaapa, Ll ) By =004V A0 [N W
Skt 6029 7% 0.7 Ton/100 BHPE, 30=9 A$ol= 1.5
Tor/100 BHPS 28w}, x50 _?_ 420 Wk 60 2(4)yell FFFo)] 43 obHE B %Y LS AUt
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Fig. 5. Required Towing Force during following current.
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Fig. 6. Required towing force when there is transverse

thrust of opposing wind and current directions.

Cusremt direction

Fig. 7. Required towing power when there is transverse wind
from portside and barge direction is 60deg to port.
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Fig. 8 Required towing force when there is transverse wind
from portside and barge direction is 30deg to port.
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[11 Capt. Henk Hensen FNI2003), Tug use in port, a
practical guide, 2nd edition, the nautical institude, pp.
30-31.

[2] Commander Millwee and Associates(USA), Towing by
Michael Hancox, Vol. 4, pp. 364-566
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