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STUDY ON LIQUID-FILLING BEHAVIOR OF STORAGE TANKS
USING A BIG MODEL OF PERFECT SIMILITUDE

WH B> BRI

By Fujikazu SAKAI, Akira ISOE, Hajime HIRAKAWA and Yukio MENTANI

In 1985 the authors carried out a series of static tilt tests with a very big tank model
in ‘order to study the aseismic safety of large-scaled cylindrical liquid storage tanks.

The model has about 10 meter diameter and 8 meter height and is made’ of aluminum
alloy, satisfying the similitude requirements to actual large-scaled LNG, LPG and oil
tanks, Prior to the static tilt tests, several cases of water-filling test of the model tank
were conducted. It is very important from the point of view of tank design to grasp the

tank behaviors in these conditions correctly. This paper is dealing with the water-filling
behaviors of the tank which has not been clarified so far., The behaviors are discussed

in relation with the initial deflections of tank shell and base plate and from comparison

with the finite element analysis,
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Table 1 Dimensions of Model Tank and Prototypes.
Model Prototype
detachable roof
\’ rd | v -2 <
=i i v | ;
R £ | I
va | H LNG LPG oIl
S — : }
ID _! I T
wikl) 333 - 427 80,000 60,000 25,000
Yikgt/m)| 1,000 (water) 485 580 800
&gf/mn?\ 7,000 {aluminum alioy) 21,000 21,000 21,000
Lm/Lp - 1/6 1 /5 174
H{mm) 4,600- 5,900 28,800 29,600 19, 800
D{mm) 9,600 59, 500 50,000 40, 000
ta,ts(mm) 3.0,5.0 18.0, 30.5 180, 280 12.0,20.0
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Table2 Case of Water Filling.

Case Date Water Depth | Foundation

1 12/ 5/ '84 6,400 mm plywood
2 1/10/ '85 4,600 plywood
3 1/28/ '85 4,600 rubber

4 2/ 5/ '85 4,600 plywood
5 3/12/ '85 4,600 plywood
6 10/14/ '85 3,000 plywood
7 10/17/ '85 4,600 plywood
8 11/ 5/ '85 4,600 rubber
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Fig.2 FEM Model and initial Deflection,
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(c) Stress vs Water Depth

Fig.3 Results of FEM Analysis.
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Fig.4 Deflection of Tank Shell.
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Fig.5 Hoop Membrane Force.
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Fig.6 Strain at Bottom Corner.
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Fig.7 Bending Stress of Shell (6=180°).
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Fig.8 Bending Moment at Bottom Shell Corner.
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Fig.9 Mises Intensity at Bottom Shell.
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