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On the Motion and Relative Water Surface of a Moored Semisubmersible Platform

under Combined Conditions of Irregular Waves and Winds

by Seiji Takezawa, Member Ma Ning, Member

Summary

Generally the critical motions and relative water surface of a moored semisubmersible are
very complicate under combined external disturbances ; namely steady wind, dynamic variable
winds and irregular waves. This paper deals with the steady and variable parts using fre-
quency domain approach. The analysis is done for wave frequency and very low frequency.
Theoretical predictions are compared to experimental results and a good agreement is obtained.

Also the effect of the damping coefficient on the response spectrum estimation of very low
frequency is discussed, and the cause for scattered statistical values estimated from response
spectrum is investigated. Finally, a practical method for total prediction for motion and
relative motion including the very slowly varying phenomena and steady drift parts is intro-

. duced.
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Table 1 Principal Dimension of Model

MODEL suie
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BEREADTH . 204 67. 4

DEPTH .64 40. 6
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DISPLACEMENT !N
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KG 312 17. 73

Gy 09 5. 04

GL. 15 8. 40
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(SURYIVAL CONDETION) 21 11, 82

TRIM (m) 00 6. 00

RADILUS OF
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ROLL 5306 29, 7136

PiITCH 5286 29. 7136

{m)

YAW 6490 36. 3440

WATER DEPTH {(m) 50 196. 0
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Fig. 2-1 Relative Motion Measured on the
Weather Side Column with a Video
Camera Type Wave Probe,
Case where Irregular Waves and
Winds are Combined. (The Wave is
Coming from the Right Side of the
Figure, and the Water Cor-
responds to the Upper White Limit
on the Column. It can be Detected
for Relative Motion at any Position
with a ‘Width Analyzer’.)
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Fig.3 Frequency Transfer Function of Motions and Relative Motions
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An Example of Measured Time-History in Irregular Waves
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Table 2 Natural Period of the Motions in
Survival Mooring Condition (with
& without constant wind force)

with constant
wind force {100k1)

vithout eonstant
vind force

MODEL Nitid MODEL SHIP
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BEATE 1 (a0 (2.012) (o0.211)
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Relative Motion in a Combined External Load Condition (Wave+Wind)
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