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Modeling and analysis of static and
dynamic behavior of marine towed
cable-array system based on the
vessel motion
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Abstract

Towing cables are playing a key role in maneuverability of moving or submerged vessels and the supporting vehicles in
the ocean. This investigation evaluates the tension strength of the various parts of the marine towing cable and its geo-
metric form under various operating conditions. Thus, the governing equations of the problem are introduced and ana-
lyzed first, followed by an examination of the method of solving the problem. We evaluate the cable’s static and dynamic
behavior under different operating conditions using a continuous cable method. Then, we introduce and analyze the gov-
erning equations of the problem. The static mode comprises three operating conditions: a two-dimensional mode for
constant vessel length, a two-dimensional mode for constant hydrophone depth, and a three-dimensional mode for dif-
ferent vessel motion and seawater directions. Dynamic mode operating conditions include vessel acceleration, vessel
rotation, and cable tightening. The results show that, if the velocity of the seawater flow is zero, changing the angle of
the vessel motion has little effect on the tension force of the cable-array and the length of the cable in the steady-state.
It is also found that assuming a constant depth of the cable-array, the maximum tension force of the cable will increase
to almost 35 times. However, if the length of the cable-array remains constant, the maximum tension force of the cable
increases by around 13 times as the vessel’s speed increases by 5 times.
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effect would make the computational model quite com-

plex and impossible to solve. Ergo, just a handful of
researchers address these problems by including the

Introduction

Towing cables are frequently used in the ocean environ-
ment and play a key role in supplying power and corre-
spondence among moving or submerged vessels and

the supporting vessel.' Nevertheless, the operation and
connection of the towing cable and the drag relative to
the flow of water limit the maneuverability of these
vehicles. Thus, measuring the resulting impact gener-
ated by the towing cable and the flow would help assess
the vehicle’s maneuvering behavior.”? Many scientists
are neglecting the impact of the towing cable since its
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