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Nonlinear Dynamic Analysis on Low-Tension Towed Cable by Finite
Difference Method
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Abstract

In this study, nonlinear dynamic behaviors of towed tow-tension cables are
numerically analysed. In the case of a taut cable analysis, a bending stiffness term
is usually neglected due to its minor effect but it plays an important role in a
low-tension cable analysis. A low-tension cable may experience large displacements
due to relatively small restoring forces and thus the effects of fluid and geometric
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non-linearities become predominant. The bending stiffness and non-linearity effects
are considered in this work. In order to obtain dynamic behaviors of a towed
low-tension cable, three-dimensional nonlinear dynamic equation is described and
discretized by employing a finite difference method. An implicit method and
Newton-Raphson iteration are adopted for the time integration and nonlinear
solutions. For the calculation of huge size of matrices, block tri-diagonal matrix
method is applied, which is much faster than the well-known Gauss-Jordan method
in two point boundary value problems. Some case studies are carried out and the
results of numerical simulations are compared with those of a in-house program of

WHOI Cable with good agreements.
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Table 3 Comparison between WHOI Cable
and Present Work for dynamic tension at

top node
WHOI | Present |Deviation
Time (N) |Work (N)| (%)
20(s) | 1169.72 | 1168.35 0.12
30(s) | 1167.86 | 1166.20 0.14
40(s) | 1164.02 | 1162.15 0.16
50(s) | 1161.46 | 1159.60 0.17
60(s) | 1159.82 | 1157.35 0.17
70(s) | 1157.75 | 1155.32 0.21
80(s) | 1156.82 | 1154.15 0.23
90(s) | 1156.45 | 1153.30 0.27
100(s) | 115632 | 1153.15 0.27
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