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Department of Ocean Development Engineering

Graduate School of Korea Maritime University

ABSTRACT

It is very important to control the location and movement of ships, structures, and
equipments in the sea. Mooring is an important method to keep location of structures
against wind, wave and current. This study deals with the dynamic analysis of
immerced mooring line, and the tension variation of mooring line by forced oscillation.

In this study, governing equations are set up for the dynamic behavior analysis of
mooring line and an implicit finite difference algorithm is employed for
three-dimensional equation. Non-linear effect 1is considerd and solved by
Newton-Raphon iteration. The tension of mooring line by forced oscillation is compared
with calculation by MOSES (Multi-Operational Structural Engineering Simulator),
which 1s used as a commercial business program. A case study 1s carried out for a
typical buoy system and a floating breakwater.

In the buoy system, it is found that tension variation is changed non-linearly and
vertical oscillation has more non-linearist than horizontal oscillation. And tension is
increased in proportion to forced amplitude and frequency. Especially, tension is
increased in proportion to a square of frequency.

For the floating breakwater case, it is found that tension at the anchor point has more

non-linearity than the top point.
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Table 4-1 Input Data of Cable Characteristics and Ocean Conditions

Cable Length 120 (m)
Cable Diameter 0.03 (m)
Cable Weight 300 (N/m)
Current 2 (m/s)
Excitation Period 5 (s)
Surging Excitation Amplitude 2.5 (m)
Heaving Excitation Amplitude 2 (m)
Young Modulus 6.5E8 (N/m’)
Depth 70 (m)
Buoy Diameter 2 (m)
Buoy Draft 3 (m)
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(a) Concrete Floating Breakwater in Japan (b) Steel-Pipe Floating Breakwater in England

Fig. 4-10 Types of Floating Breakwater

Table 4-32 FAuAl HAAdqFA9 74 %
e AlolE 5S4 A= Table 4-13 24l

A5} Aol% EAAE e Aol
Ae oy

Table 4-3 Cable Characteristics and Environment Conditions

of Floating Breakwater Installation Area

Cable Length 80 (m)
Cable Diameter 0.03 (m)
Cable Weight 300 (N/m)
Current 0.9 (knts)
Wave Period 12 (s)
Wave Height 5 (m)
Young Modulus 6.5E8 (N/m’")
Depth 40 (m)
Floating Breakwater Length 5 (m)
Floating Breakwater Draft 2 (m)
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