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Motion of Cylindrical Buoy and Its Mooring Line Tension
by Installation Depth under the Action of Waves
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Abstract

This paper presents a method analyzing the motion of cylindrical buoy moored at 2 points
and tensions acting on each mooring line under the action of periodic waves. It was found that
submersible buoy was more effective than floating one in the severe conditions considering its
dynamic motions, wave forces, and mooring line tensions. The wave induced its dynamic
responses and mooring line tensions peak when the ratio d/A of the buoy length d to the waves
length A was 0.66 due to its natural frequency. The results of this study were in agreement
with the existing measurement ones, however, further verifications are needed considering
resonance of cylindrical buoy and its displacements to wave height by a series of model tests.
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Table 1. Wave conditions used in the nu—
merical calculation

Wave period(s) Wave height(cm)

0.6 5.82 4.32
0.8 5.07 3.55
1.0 5.29 3.44
1.2 3.59 2.66
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Fig. 2. Fluctuations of angle ¢ and £ at each
mooring line of a cylindrical buoy due L
to wave(H: 5.29cm, T: 1.0s). Time (5)

Fig. 4. Rotation moment Nz of a cylindrical
buoy due to wave (A 5.29cm, 7° 1.0s).
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Fig. 3. Wave forces Fgy and Fgy acting on a =
cylindrical buoy due to wave(&: 5.29 e - oh N - R T
cm, 7. 1.0s). Time (e)
Fig. 5. Tensions 7y and 7p acting on each
Zt 8%k 17% 2 e} 53 Ao vls)] Aulz mooring line of a cylindrical buoy due
o2 A Jehsch to wave(H 5.29cm, 7% 1.0s).
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Fig. 6. Relation between 4F£/H and 4D/H and d/ Aof a cylindrical buoy due to waves.
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Fig. 7. Relation between 4 7g/H and 4 Tp/H and d/ A of a cylindrical buoy due to waves.
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