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Marine cables are extensively used for many offshore applications and take an important
role in ocean developments. Ocean mooring systems, towed acoustic arrays and remotely
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operated vehicles are just a few of ocean systems that strongly depend on cables. Dynamics
of the cable systems is very important for operational and safety aspects. Even if a cable
seems to be simple in its shape, the mechanics involved in these problems are very
complicated and difficult to solve.

In this thesis, a numerical analysis on three dimensional dynamic behavior of low-tension
marine cables is presented. In the numerical study, an implicit finite difference algorithm is
employed for three-dimensional equations. Fluid and geometric non-linearities are considered
and solved by Newton-Raphson iteration. Block tri-diagonal matrix method is applied for
the fast calculation of the huge size of matrices. A case study is carried out for a towed
oceanography cable, towed array sonar system(TASS), ultra-low frequency TASS(UTASS) and
a free hanging cable. The results between KMU Cable, developed in this study, and WHOI
Cable, developed for dynamic analysis of ocean cables by Woods Hole Oceanography
Institute, are compared each other and give good agreements except for a few cases. The
developed simulator for TASS is advanced to a user-interface type so as a beginner in this
field to use the program easily.

In order to verify the numerical results and to see actual physical phenomena, an
experiment is carried out for both towing cable and free hanging cable in a deep and long
towing tank. First, the cable is towed in two different ways; one is towed at a constant
speed and the other is towed at a constant speed with top end horizontal oscillations. Cable
tension and shear forces are measured at the top end. Numerical and experimental results
are compared with good agreements in most cases but with some differences in a few
cases. The differences are due to drag coefficients caused by vortex shedding. In the
numerical modeling, non-uniform element length needs to be employed to cope with the
sharp variation of tension and shear forces at near top end.

Secondly, a case of a free hanging cable being excited in water by top end oscillations is
studied. In-line displacements of the model are measured and its dynamic response
characteristics are analyzed in detail. The maximum response amplitude of in-line vibrations
occurs at much smaller frequency than natural frequency and the deviation is much larger
than a usual damped vibration system. There is a low frequency envelope oscillation especially
in the lower part of the model. The comparison between numerical and experimental results
for in-line displacements shows a good agreements for the mid part of cable but with large
differences for the bottom end of cable. It is found that vortex induced vibration at the
bottom end of cable causes the large differences between two results.



