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Summary

The present paper deals with a study on the mechanism of capsizing phenomena of a semi-

submersible platform in regular beam waves.

Especially, the author’s attension is paid to

analysis of larger steady tilt of the platform under the excitation caused by the wave-induced

vertical steady force on the lower hulls.

Firstly, the steady wave force and moment on the submerged cylinder were investigated.
As the result of this study, the steady heeling moment due to vertical steady force on the
lower hulls were obtained by both theory and experiment.

Secondly, the time histories of the platform motions predicted by the computer simulation
are shown and are compared with the experimental results with good agreement.

Finally, the insights of stability of a semi-submersible platform in regular waves are ex-

amined by means of graphical illustrations.

In conclusion, it is clarified that the larger angle of steady tilt is strongly influenced by

the wave-induced vertical steady force on the lower hulls.

Especially, when the platform has

small metacentric height and/or the higher position of fairleader, the angle of tilt increases

drastically.
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Table 1 Principal particulars of the model

ITEMS uM cond. | m cono.
LENGTH OF LOWER HULLS (L) 1.760 m
BREADTH OVER LOWER HULLS (B) 1.160 m
DISTANCE BETWEEN LOWER HULLS 0.900 m
DRAFT (d) 0.400 m 0.413 m
DISPLACEMENT (4) 161.4 kg 163.5 kg
METACENTRIC HEIGHT (GMT> 0.011 m 0.028, 0.008 m
UM COND.--- Unmoored Conditicn of the Wave Induced Steady
Force/Moment Measurement
# COND.---- Moored Condition
2
2

.)“‘l_———
zsol 640
1160

1700

Fig.1 Sketch of the semi-submersible
platform model

Fig.2 Photograph of the semi-submersible
platform model
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Table 2 Test condition

WAVE HEIGHT HEEL ANGLE
A
L ( Hy ) (a2)
0.8~3.0 10 cm lasis1.0°
0.80 10 cm ~-11°<as<10°
1.21 ?;?g:;g’cm -13°<0¢<17°
1.51 ?gl(c)n,]IZ, ~13°<44<150
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Fig.3 Measurement of wave-induced
horizontal steady force(drifting
force) and heel angle

Fig.4 Coordinate system of wave-induced
steady heeling moment
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Fig.6 Calculated results of wave-induced
vertical steady force on lower hull
section

FIZ)

Ci3
- d/b=1.0

06 L

0.2 0.4 06 &

Fig.7 Calculated results of wave-induced
steady moment on lower hull
section
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Fig.8 Wave-induced steady heeling moment
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Fig.9 Drifting force and its}virtual acting
position
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influenced by steady tilt angle
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Fig.15 Comparisons of motions between experiment and simulation (Unmoored Cond.)
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