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Development of a Multi-Purpose Numerical Program for Three

Dimensional Static Analysis of Mooring Systems

Abstract

This study is aimed to predict the configurations and tensions of mooring lines for
several different mooring systems which play an important role in developing ocean
resources. The governing equations of 3-D static equilibrium equations for a flexible
mooring line are derived and solved using a finite difference method. The forces
considered in this study are effective weights, drag forces due to currents and ship
moving, and the tension at both ends of the mooring line. The non-lincar governing
equations are solved by the bisection iterative procedure. Comparison between the

results by theoretical and numerical methods seems quite reasonable.

The numerical program is then adapted to a menu-dniven and dialog-box type by
using the languages of Fortran 90 and Visual C-- under the MS-PowerStation
Visual 5.0 Tool. 1t is possible to see the results on a monitor screen graphically, and

this program can be used for the design of mooring systems.
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Fig.1-1 Mooring systems
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Table 4-1 Comparison between theoretical and numerical results
o A A AR apo] v] £(%)
ol ol A
32 2754.7237 2754.754 0.001
ﬁ;‘ AAANM F¥ 1155.5904 1144525 0.958
K 53
A9A9 30.9463 30.9279 0.060
f;f 3 4448 4401.083 1.055
]TT—|
H5ol WFS WA OZ Table 4-29F 2ol 349 dnelFol F ANFE & F
AT
Table 4-2 Comparison between the results by a change of current angle
dqF A= Aol vl &
(o]
(=) e (%)
0 64.1660 0.000
15 64.0513 0.179
30 63.8156 0.546
45 63.7145 0.704
60 63.8160 0.545
75 64.0517 0.178
%0 64.1660 0.000
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Fig.5-3 Flow Chart
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Fig 5-4 Input data for the
mooring line of a surface buoy
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Fig.5-6 Main input data
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Fig.5-7 Input data of buoy
and mooring line for
multi-buoy system
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Fig.5-8 Input data for the
mooring line of a side-scan Fig.5-9 Input data for the
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Fig.5-11 Configurations in X-Y plane(left) and tensions(right) for the
mooring line of a surface buoy
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Fig.5-12 Configurations in X-Y plane(left) and tensions(right) for the
mooring line of a subsurface buoy
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Fig.5-13 Configurations in X-Y plane(left) and tensions{right) for the
mooring line of multi-buoy systems
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Fig.5-14 Configurations in X-Y plane(left) and tensions(right) for the
mooring line of a side-scan sonar
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Fig.5-15 Configurations in X-Y plane(left) and tensions(right) for the
mooring line of towing ships
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