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The Effect of Towline and Bridle on the Slewing Motion of Barge
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Abstract : When a tug-barge navigates in the water, maneuvering ability of a tug is daffected by the slewing motion of barge. Therefore
it is necessary to decrease the slewing motion of a barge for safe towing work. We chose two different types of barge model and
investigated their motion depending on the existence of bridle, towing speed and length of towline. The experiments are performed in
the still water using the wire rope for the towline. A longer towline makes the heading angle smaller. The towing speed does not largely
affect the turning of barge. Finally, it is noted that the bridle of a towing line decrease the slewing motion of barge more effectively.

Key words : Towline, Barge, Heading angle, Slewing motion, Towing speed
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Table 1 Principal particulars of model ship (full load)

KNU-001 KNU-002
Actual | Model | Actual | Model
Displacement(m’) | 1,474.0 | 0.01179 | 1,389.0 | 0.01111

Classification

LOA(m) 50.0 1.0 50.0 1.0
Breadth(m) 12.0 0.24 12.0 0.24
Draft(m) 2.8 0.056 2.8 0.056
Cb 0.8772 0.8267

Fig. 1 KNU-001(left), KNU-002(right) model
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Table 2 Scenario of tank test

Scenario Speed Length of towline Le]:r)lrgi(tjkfeof

T-1 Skts, 1L Without bridle
Tkts,

T-2 Okts 2L Without bridle

T-3 1L 0.1L

T-4 1L 0.2L

T-5 5kts, 1L 0.3L

T-6 Thts, IL 05L
9kts

T-7 2L 0.05L

T-8 2L 0.1L

T-9 2L 0.15L

T-10 2L 0.25L

- 484 -



I T F o oa
N
i
i o8 o 1
o I p 8
L Sy
T = O
m ‘uAIL ﬂmE HL ‘Mﬂ
ﬂ.r_l HT = =r
o op 8 X
~N - o
— DN =5 2
oK o & - 7
- — .
ok N oA Ioe of-
OF o m- N ™
uu o T
R e
Y o o ,HAE
a0 o ~ 7 m;
— ., N .
g g oo g
u 1r_| ﬁo fe}
H A o o
- °F 3 oy FK
o oy B
o) —
ﬂ_v il W W o
D — B B @
Z < I
VG KR =
— 1 x =z S
™ T o M

----01L
———03L
—05L

3

o
°
2
B

K o] A]

73
ok
o}
=

—

]

2ol A%

=

i, Belol &
=

o 8%} 25

ok 6~7%, 0.5L
Aol

o whs}

o7} 2L'¢
=, 0.25Lo A = oF
o Aolel

oF 22, 0.25L¢]

]
=

p

T

Z

L

L

=
=

et
2]
k15

1

ol

& A ek

o] o]

L

L

, 0.3Lell A
o e
%l
.

¢

=
2
. 0.15L 9 A]

ok 9% A% (3L A=

7}
o 6% F=EA Bl

L
a

oF 29
2 RA9 357 g AA vehda
qr’

0.15L
0.15L°l
ok 23

ok 21% GJE=2A Hilo]

3k} Fig. 3

S

A
& 7hzh oF Y= FEE 7hd A4 e

2ol

5=

e
oelatel] metol

Alo

L

A

Ve A== 7}
255,

]

0.05L,

o914t} meto]

Aol Fig. 50l

oF
7HALD A, el

=
=

ATt =3 Figd

#$7h e

o~
T

[e)
5 247 ¢

)

=

ki3

=

L

o] Zol7} 0.1LlA

o o]

El
] 0.05Ll A

=

ol

°] Zeo]7k 0.1Lell A

Fig. 59} 6
H
, 0.5Lol A

=
=

NHE o 2~3%

=

|y

a

zbzy ok 31% AER 7P =2A e
7} ok 98% AEZ 7} AA e

o] Zo]7} 0.05Lel A

A

3.2 KNU-002 =2 E2i0|

2~3% A== et

2}o]

_c’b_

=7}

o e}
°l

-+~ No bridle
—----0.05L

-+ No bridle
----01L
—03L
——05L

100

100
100

i
o

o)

-
)

o Aolol

=
=

p
T

3.3 KNU-001Zt KNU-002 =&

1 KNU-0013 KNU-002

--- No bridle
----0.05L
———0.15L
——0.25L

100

80
80

60
=7kts)
60
Tkts)
60

Time(s)
o
Time(s)
Time(s)

1, Vs
1, Vs=7kts)

2, Vs

40

20
KNU-001( ¢ /L

20
KNU-001( ¢ /L
KNU-002( 2 /L

AawEaEummL

60

40

-40

40

30
= 10

Fig. 3 Comparison of time histories of heading angle for

EmEmsummL

B

e

<

7} ‘1L o]aL, o

]

Zo

Aol

2 <l

o513 3t} Fig. 7

Time(s)

Aol 3Tt oF 2% AR 7wE A oF 31%, 9o o

- 485 -

=7kts)

2, Vs

KNU-002( ¢ /L

Fig. 6 Comparison of time histories of heading angle for



dlat g Helo

b . .;]LO - r
GO B ey wf o Ry 5 3
s HT e ) =
Sk 5 © SR« . o c
o Y 7¢| ° o o S m 8 g
0 IS 4o ¢ =
T © _EEW g T mu
_JILYQM‘IE ady S ..m = .
U N T o= g g
7T E g %%M% CH I
w Mo X Mo S F . =
e x = 2o _ - 5 5
SIEED Srad i SIE
T = Ak W g 8 g s £ 5
FRYTe 3oy R
T T T o N s & > —— | g £7

£ by £
T m O E £l LI
Tz I £ g
M ol An S o ol X T < 8 g < = .m
o ®ogpBE KNP R 25 5 o
Sprfd4 g fLmy 52 s

) — ~H —_ .ulﬁﬂ7_l o L= L — g =2

E]07 S o 2 = o~ »n N

TN IE A OEx gk = —. |. L%

wyzl BEL 3 I -

PAMELENT o W9 mm ] :
i A nmﬂﬂpm S L S
gﬂuxi,ﬂ% S R - o — | _ g
[ T o =T < 2 . g 8 8 2 © 2 8 8 9 .

;m nA«m 1111% HL 3 ‘Oﬂ Nr_u MT mb (Bap)buipesy MO
O#E%%frwrw%xﬂm M T uf_fﬁ o E 5 s
o u ~ ©o TS| N K R T - _ . T B3 $&3

Tl e X | _
mowrzrwaﬂoﬁﬁtmw}%ﬂ A_._woroT.w_lﬂL. " K "

o X f.uAl 0 Vﬂro =) TH FrﬁodrVL7 . mb
ﬂﬁoﬂmwmﬂﬁﬂmﬂiﬁ_.7 I A1ﬂ,ﬂ?1£ § g
x o
mrﬂﬂmqvmﬂe_ﬂ%yumwﬂﬂ N&E&ﬂlcﬂ .

i IR s Mo & I W 5

BE S o d T Lo 5P r s 8
Lcmurmre8m%ﬂi7mqﬁﬂur. o%%mﬁA Eu.g. =
ﬂm._,ou]g,kﬁx]_i,ﬂa.i |§ﬁ%ﬁiﬂc °
Mo oy o I 5 S8

T o o N 7 — o IR I S -~ 23
TErtsS9xzTyvare B ETIRTE . £%

ElmOT_ T TR o i TR o T o T S E
mEE BT g ey " THORAR g 2 o
TR TageyT e sl § 2878 DPay I
T N ok O J W mlﬂ a W 4 7w o 7 WS g Woer o i £ °
Tk e T T AT EER D DT o oa s W A
I I = I z T2 9wl B 2
%ﬂ_uzuomﬁd_r_kﬁaﬁbtﬁmﬂwf_ Ko% TENT 2 5 2
‘lbt\,mu © ~ S o =y lUrL e o —
P Za T ET e Rtewl L i It =
= 1 X = -~ ]ZTL N o . o mo
TR TEY g R T ey S 28R T Ly ok § S
roo . K = —_ e
AL N - TR 8 T g Bl mm
N A g N o C - A M O
I - R IR R N il s ~

Ak X e N e m g o - SR G ! i l.

E.ﬁ o __i ° D _.5 r z Eﬁ 1:1_ ,@- 4 B X9 0 Mmm )Bul ol ) o amem:_ammr
S SwmoFH HT T AKX W o o oA R plbup & !

1, w/o

Tkts)

11 Slewing motion of the KNU-001 (¢/L
bridle, Vs

Fig.

- 486 -

Time(s)

=1, w/o bridle)

KNU-002( ¢ /L

Fig. 8 Comparison of time histories of heading angle for



Fig. 12 Slewing motion of the KNU-001 (¢/L=1, 0.1L Fig. 16 Slewing motion of the KNU-002 (/£/L=1, 0.3L
bridle, Vs=7kts) bridle, Vs=7kts)
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Fig. 14 Slewing motion of the KNU-002 (#/L=1, w/o 4.4 =
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