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Analysis into the configuration and tension of
the towing cable of a side-scan sonar
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Abstract

This study is aimed to predict the configuration and tension of a towing cable of a side-scan sonar
which plays an important role in developing ocean resources. The governing equations of 3-D static
equilibrium equations for a flexible cable are derived and solved using a finite difference method. The
forces considered in this paper are effective weights, drag forces due to currents and ship moving,
and the tension at both ends of the towing cable. The governing equations are non-linear, so an
iteration method is applied to solve the equation. A case study is carried out for several different
conditions. The result will be useful for predicting the location of a side-scan sonar and to design the

towing system.
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Fig. 1 Side-scan sonar system
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Table 1. Input data for case study
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Fig. 5 Configuration in X-Y plane (left) and tensions (right) of a towing cable for different ship velocity
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Fig. 6 Configurations in X-Y plane (left) and tensions (right) of a towing cable for different sonar-weights



ORI S

2 ¥

Table 2. Comparison between distances in XY and XZ planes for 45 degree of a currnt direction and

ship velocity

L XyHd4 FdhA (m) X754 A (m) | e8] (%)
50kg 26.085 25.998 0.33
b)) xpgw st 100kg 20.001 20.036 0.17
150kg 16.503 16.526 0.14
0.1m/s 20.001 20.036 0.17
Al e & ews 0.5m/s 51.592 51.770 0.34
1.0m/s 62.278 62.525 0.40
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