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At-Sea Experiment of a Floating Offshore Structure

Deformation and Stress of Experimental Structure due to the
Ununiformity of the Temperature Distribution

by
Kunihiro HOSHINO

Abstract

In the design stage of a huge offshore platform, e.g. a floating airport, effects of the deflections due to a non
uniform temperature distribution caused by some natural environment conditions such as solar radiation cannot be
neglected. In this study, the temperature distribution has been estimated for the upper structure of floating offshore
platform 'POSEIDON, although the size of the upper structure is not so large. Furthermore, the distributions of
both deflections and thermal stress have been obtained by a structural analysis using a Finite Element Method
(FEM).

The following results have been obtained.

1) As for the estimation of total solar radiation in any plane, it can be said that the present method is a practical one
and also has a good accuracy.

2) The present method can also predict the thermal distribution in the the upper structure due to natural

environment.

3) The central part of the upperdeck has been deflected upward due to the difference in temperature between the
upper and lower sides of the box-girder and the deflection becomes maximum at noon in a day.

4) Compression stresses occur in the upper side of the uperdeck. The maximum longitudinal axial stress occurs in
the central part of the upperdeck and that of transverse axial stress occurs in the box-girder.

5) The upper structure has been deflected due to the ununiform of the temperature distribution between side walls
even in the horizontal plane.

6) The estimation of the structural strain agrees well with the measured results as for the upper side of the
box-girder. On the other hand, qualitative agreement is obtained in regard to the side wall and the lower side of
the box-girder.

7) A regression equation, which can be estimate the maximum and minimum temperatures of the upperdeck in a
day, has been shown using the data of climatic elements in every 3 hours.
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Table B-1 Monthly values of the transmissivity P and transmission coefficient P,
Bassm| T1A | 2A| SA| 4R | 5A | 6A| 7R | 8A| @B |10RA|11R|12R| ¥4
BRIEY BS 0.76 1 0.73 | 0.67 | 0.67 | 0.65 | 0.63 | 0.64 | 0.64 | 0.67 | 0.70 | 0.73 | 0.74 | 0.686 |
ARERE
P e 0.76 | 0.72 | 0.7 | 0.67 | 0.66 | 0.66 | 0.68 | 0.67 | 0.69 | 0.71 | 0.74 | 0.75 { 0.701
EBEY w5 0711 0.7 | 0.66 { 0.71 ] 0.68 | 0.68 | 0.66 | 0.66 | 0.67 | 0.60 | 0.69 | 0.69 | 0.683
Po T 0.7t | 0.67 | 0.67 | 0.68 { 0.69 | 0.67 | 0.69 | 0.68 | 0.69 | 0.7 | 0.7 | 0.67 | 0.685
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Table G-1 Results of regression analysis for maximum temperature Ty, on plate

Climatic Element
Atmospheric Wind Relative Water Vapour | Solar Clear Sky
Temperature Verocity Humidity Pressure Radiation | Index Constant
o (n/sec) ¢9) (kPa) MJ/u?)

Tamax | Tase Use Ue Riz Ro Py J C K R*2
1.386 0.912 0.840
1.277 -0.476 6.218 0.867
1.155 0.889 -2.994 | 0.959

1.1121-0.234 0.829 0.853 0.963
1.106 -0.276 0.836 0.318 0.968
1.116 -0.270 | -1.817 0.814 1.739 0.968
1.110 -0.260 -0.332 1.013 -4.100 1.455 | 0.970
1.083 -0.248 | -3.804 1.012 -4.940 4.645 0.972
1.088 -0.254 -3.675 1.011 -4.719 4.619 0.971
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Table G-1 Results of regression analysis for
minimum temperature Ty, on plate

Climatic Element
Atmospheric |¥Wind Relative | Clear Sky
Temperature | Verocity | Humidity | Index Constant
o @) | @
Tamin Ty Un Rn C K R*2
1.017 ~1.440 0.988
1.012 -1.465 0.980
1.027 0.043 -1.869 0.989

1.000 3.239 -4.069 0.991

1.025 -1.105 0.034 -1.184 0.991

1.011 0.047 3.348 -4.624 0.991

1.013 -0.879 0.039 2.616 -3.476 0.992
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