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An analysis on dynamic behaviour of a towing cable for maneuver
of marine survey instruments
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ABSTRACT

In this study,
flow and at an
flexible cable is
side-scan sonar

the configuration and tension of a towing cable for side-scan sonar are predicted in an ambient
unsteady towing condition. The governing equation of three-dimensional dynamic analysis for a
solved using a finite difference method. We successfully predict the configuration and tension of a
and designed the towing system. It is found in static analyses that the side-scan sonar must be

towed to keep a its stable depth at a reasonable speed. The study also reveals in the transient analyses that the
dominant component affecting the top tension is the tangential drag force for the larger towing speed than the

critical

speed, and the self weight of a towed instrument for the smaller towing speed than. It should be

maneuvered for a towing vessel with good consideration for the impact effect in a cable due to tension peak when

a towing speed is suddenly increase.

The developed program can be applicable for three-dimensional dynamic

analysis of a towing system for various marine survey instruments.
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Fig. 2. General configuration for towing cable.

Table 1. Input Data

Water Depth (m) 100
Water Density (kg/m") 1025
Cable Diameter (m) 0.01
Cable Effective Weight (N/m) 10
Cable Length (m) 150
Cable Elastic Modulus ( N/m?) 65E7
Current velocity (m/s) 0
Turning rate (°/s) 0.514
300
Tow Fish Effective Weight (N) 600
900
15
Tow Speed (m/s) 25
35
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Fig. 3. Static tension for different towing speeds at the top
point.
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Fig. 4. Static configuration of towed cable for different towing
speeds and fish weights.
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Fig. 5. Trajectory of bottom and top points ( V=35 m/s, W
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Fig. 6. Tension variation at the top point ( V,=35m/s, W,

=900N).
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Fig. 7. Snapshot in XY plain.
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Table 2 Towing speed for transient analysys

Towing speed (m/s)

Time
0 ~ 1000
~ 2000
~ 3000
~ 4000
~ 6000
~ 8000
~ 10000
~ 12000
~ 14000
~ 16000

| |WIN WA OO [N

Fig. 82 dl&me WHsle] o2 v 33y wWslz
HAFER vk Tm/s §E2 ddd doe gHo] <
100Nz fA =TI S271 gadhe mabs o Qg
Mo FEE AL S & £ Aok 2y, o] dA
< dRJEE7}F dm/sE FAE d7kA A&H A 3m/s2

A& 57 FAHBN daAgeld FHo Frtstn A&
2 4 A oA 2msz oldE Hel: Pl He
At ok olFel dASEE FAAIE Al o
571 grasE sk v Aol uehich dAS %5t
a/s7t B W) AAE Bl gasttrt dASEA O A
AW FYE F75%n .

ol o £

1800
!
\
\

1600

-

1200 I ] 1 ] 1 ] 1 |
12000 16000

Tension at the top point (N)

Time (sec)

Fig. 8 Time history of tension at top point
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Fig. 9 Cable configuration for two different towing speeds
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