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STATIC TILT TEST USING A LARGE MODEL OF EXACT SIMILITUDE
WITH FLAT-BASED CYLINDRICAL LIQUID STORAGE TANKS
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By Fujikazu SAKAI, Akira ISOE, Hajime HIRAKAWA and Yukio MENTANI

In order to investigate the uplifting behavior of large-scaled LNG, LPG and oil

tanks, which has recently been said to be closely related with the earthquake damages,

the authors conducted a series of static tilt tests using a very large model made of
aluminum alloy with about 10 m diameter and 8 m height. This model is characteristic of
satisfying exactly the similitude with actual large-scaled tanks, and the tilt tests made it

possible to conduct such large experiments and to measure the behaviors in detail.

The subject of this paper is to introduce the static tilt tests and to discuss about the

experimental results concerning a prototype LNG tank, compared with the authors’

theoretical calculations.
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Fig.1 Schematic View of Tilt Test.
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Table1 Tilt Tests Conducted up to This Experiment.
Thickness of | Thickness of
Tank Diameter | Liquid Height | Shell Plate | Annular Plate | Material
D (m) H (m) tg (mm) tg (mm)
R.W, Clough, D,P. Clough, 2.33 2.10 - 3.90 2,25 2.25 aluminum alloy
A. Niwa, G.C. Manos 2~%) 3.60 1.50 2.0 2.0 aluminum alloy
N.Kobayashi, K.Ishida, 0.97 0.50 - 0.84 0.8 0.2 stainless steel
o B TS 2.03 0.83 - 1.21 1.0 0.5 stainless steel
H.Zui, T.Shinkel8) 1.60 1.00 0.6 0.6 aluminum alloy
1.60 0.60 0.6 0.6 aluminum alloy
F.Sakai, 1&15505. 0.49 0.49 0.36 0.28 plastic £ilm
N.Akiyama 3 "
1.20 0.49 0.54 0.36 plastic film
F.Sakai, A.Isoe, . = :
H.Hirak e 9.60 4.60 - 5.90 5.0 3.0 aluminum alloy
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Table2 Dimensions of Model Tank and Prototypes.

Model Prototype
detachable roof
l
o AN —Z — *
— A N |
. = t
ts .l
Jo | ]H Lne LP6 oIL
[ > f T T
LD ]
Wikl) 333 - 427 80,000 60,000 25,000
Yikgi/ot)| 1,000 (water) 485 580 800
%gf/mn?ﬂ 7,000 (aluminum alloy), 21,000 21,000 21,000
Lm/Lp R 1/6 1/5 /4
H{mm) 4,600 - 5,900 28,800 29,600 19, 800
D(mm) 9,600 59, 500 50,000 40,000
ta,tsimm) 3.0,5.0 18.0, 30.5 180,280 12.0,20.0
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Table 3 Anchor/Foundation Similitude.
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Tank insulating

concrete
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plywood

oIL

Tank 23 rubber
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Fig.2 Anchor Strap.
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Fig.5 Pressure Mode.
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