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On the Towing System for Disabled Ships (2nd Report)

by Takashi Kishimoto, Member

Katsuro Kijima, Member

Summary

Ships disabled from marine disasters are generally towed by tug-boat. Issues concerning tug-towed
ship systems are factors such as the length of the towing rope, the location of towing points and the
conditions of the disabled ships. Up to the present time, these important factors have been entrusted
to the knowledge and the experience of towing operators, and under their supervision, many
accidents may occur because there isn’t an effective method to tow disabled ships, towing operators
are forced to use their own method, creating inconsistency and errors in methodology.

In view of the development of the optimum towing method, we estimated the course stability of the
tug-towed ship systems including various towing conditions. Furthermore, we examined the
manoeuvring performance of the tug and the towed ship systems by using the numerical towing
simulations considering wind and wave effects. The towing simulations systematically need to be
done which take into account various towing conditions, and which will ultimately lead to guidelines

for the safe towing operations.
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Fig. 3 Hydrodynamic force acting on ship’s hull
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(b) -10.4%L trimmed condition
Fig. 4 Hydrodynamic force acting on ship’s hull
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Fig.6 Wave exciting force and moment
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Table 2 Principal dimensions of tug-boat

Length L, (m) 85.000
Breadth B, (m) 12.3757
Draft d, (m) 4.616
Block coef. Cj, 0.5717
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Table 3 Principal dimensions of towed ship
Length L, (m) 325.000
Breadth B, (m) 53.000
Draft d;(m) 22.050
Block coef. C;, 0.8299
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Fig.7 Course stability
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Fig.8 Initial condition for towing simulations
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(c) Time histories of line tension

Wind : Vyy = 8m/sec. ; Wave :A = 200 m, Hy = 1.36 m
Bowward towing motion, § = 3.0 knot
Lg/Ly= 2.0,%/L, = 0.5: Unstable

Fig.9 Time histories and ship’s trajectories
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(c) Time histories of line tension

Wind : Vg = 8m/sec. ; Wave :A = 200-m, Hy=136m
Bowward towing motion, { = 3.0 knot
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Fig.10 Time histories and ship’s trajectories
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(c) Time histories of line tension

Wind : Vy = 8 m/sec. ; Wave :A = 200 m, Hy = 1.36 m
Bowward towing motion, § = 3.0 knot
Lp/Ly=2.0,x/L;=0.5: Unstable

Fig.11 Time histories and ship’s trajectories
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(c) Time historics of line tension

Wind : Vy = 8 m/sec.; Wave :A =200 m, Hy = 1.36 m
Sternward towing motion, i = 3.0 knot
Lg/L; = 2.0, %/L; = -0.5: Stable

Fig.12 Time histories and ship’s trajectories
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4.3 BEANROREMMER

AR T, R4 RRAHREB, MREGEOT THRHEA
RS I 2 Lb—va VHEZITV, BRI HEEY
THHORBHLES L ZENE L, BitfEEDLRSE
HIZOWTREEITo 7/, T2 Tk, BRMDOIRNED
il & BARORNEEICHB L, e RBMEEDOT
Ty Iab—va HEERZIToRER, IBRNE Y ESH
INSWIEE. BRMNIDEWEBHTRE L, @EORM
) (2~5 knot) TIIERMAKREMOBEETH-T

b AR OREWT T D ABRMESENZ By ot, —F,

HRAOBNE Y EBNKE 2B X5 RBE. BES
E—RRIT KT ABAEICH D25, BRAICHES 2
BAERAF PO DONEHBERTIHEEDNL ST, &
RDENALBMBEP—EDORAELRFELENLEY
BVRIEL 20 | FEA L HEH/NE REGETEET S
BROLROLNE, - T, HRMORNE Y EEE L 2

RAODEE #EE L. BHIEEORSMEE M S5
A—F S ZRDE D ITHMOF TCERT B,

1 .71, . T
SE =?;IOSWT'EX WElé’]Idt (14)
I T,
Ts ¥ al—3 g BHERR
B . BMROREMIHE
wr, Wg HARE

QAOX P DL wy, we IZOWTIE, BIIEEDOREESE

IZEEER 92 I Table 4 DX D ICRELRE, ¥/, 8
FUERDORLMEICOVWTIX, RT A —F 5 DI L »

TRDOES 72 6 BB EEE X B b0 L L,

Sg<0.1 . [ . ©
0.1<Sg<03 I2ITEL @)
03<S <06 RoRfEIR A
06<Sg . & . O

SR O BV T HRAR T BE BT X

Fig.13 (T, BALEN OBV A EMIELORLMICRIF
TREIZOWVWTRMNEIToRREEZRLTWVWS, i
even keel FFDBBRANIK LT L/ Ly 25 3.0, x,/L, 2%

0.6 &\ HHIRIBOT T, MEFRICBIMT IESD
RRTHY, Bl BMES U, . RO RE Y, & &

Hy &t oTn3, ThiR53E, REPEENKZ

BE. RMENNDPESREET. XHBREATWS,

ZhiE, BRPIZBWTH 7R — RS REEIC/R - 7=
TEERLTWS, LIAMN, ¥R — FARENTTHRES
EAETHETZZ LT, OHNCEELTWS Z LR850
Do Flo, BUE - BEMS/NIR@EEICIVT S, BALE

Table 4 Weight coefficients wy, wg

wr

T/Bp<1/6 1.0

16 <T/Bp=<1/4 3.0
'1/4 < T/By 5.0
| £,1 =5.0° 1.0

5.0° <| e,l =15.0° 3.0
15.0° <| g, 5.0
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U, (knot)
Towed ship : Even keel
Bowward towing motion : Lp/L;y = 3.0,x7/L; = 0.6
Wave: 2= 200m, xo9=180deg.

Fig.13 Critical towing speed

head sea
Xo ™= 180 deg.

Safe

Unsafe

Towed ship : Heeled condition
Sternward towing motion : Ly /L, =2.0, x,/LJ =-0.7. Uy= 3.0 knot
Wave: 2=125m

Fig.14 Critical angle of incidence

ADEME T, NT A —F Sy O & (BRI
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EoT, BRIMBOWH T HERENKEL RoTWNB Z
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Fig.14 &, AL BDOASA o DBV ERMIEEDOE
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W3, [XiX. Heeled condition 23317 3 8t 8L S0 R F
MIZRMT2HEIC, BRI % 125m, BHEA U,
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RGO RALC B3 2% (55 2 #) 85

3knot DT TRMEIT1ERTHY . BEV, LESH
‘Hy OFEAL% Vy =0 misec.. Hyp =0m OBER &
SEOCHADHEETRLTVSD, ThERJ3LA - BEOA
58 yo 2% 180 deg.h*H 360 deg. DFHICIIT BH XY
HRTDNRF A—F Sp 13, EXEHFEROEFNRLY bt
BE, R2MUDOFMEEXTVWB I LBYIND, o T,
BRANCEM Lz ek 2 MR F mICRMT DI,
B - WA DLERZRD S AR T BTN T, B
EENHBMBESICI R bDEEZLNS,

5. % EB
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REICBMT D7D, B - BEMROHBEEN &
BRET. BRPIZITDEMOBBSECHE L, HH
MR FEIZ L DRMBEORMN BT ok, HFHIIH~
RREATRBPBRFMEITIEC T, MEEOT LM LT
YD ENFETHY, RLIHREMERMT B0
DR B —FHELLTHEATHELEXLLNS,

2| 5
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