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Abstract - LNG(Liquefied Natural Gas) has been considered as the green energy. Thus, the demand of
natural gas is keep increasing around the world, and various studies are actively under progress about the LNG
storage tank. To calculate the seismic forces of actual LNG storage tank , FEM model has to include inner tank,
outer tank, pile and soil to implement the interaction between structure and ground. So, this paper is represent
the study about inner tank model of three cases using Malhotra method in EN 1998-4(European Standard). The
results of calculation were compared, and the most suitable to inner tank model was suggested.

Key words : EN code, LNG storage tank, Inner tank model, Convective component, Impulsive component,
Base shear, Overturning moment
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Table 1. Material property

Classification Value
Mass density of LNG 480 kg/m’
Mass density of inner tank 7850 kg/m’
Young s modulus of 2.03E+5 MPa
inner tank
Poisson’s ratio 0.3
/InnerTank v

Quter Tank Le

w%

Fig. 1. The actual LNG storage tank.

Fig. 2. Analysis model.
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Table 2 . Specification of LNG storage tank
: h
— ¢ Classification Value
;__ == Height of LNG (H) 44.1 m
1 n;
Radi f inner tank (r) 44.1 m
7 us o er tank (
- Height of inner tank (Hinner) 452 m
Thickness of inner tank
Fig. 4. Suggested fluid Model by wall (t) 0.037-0.01 m
Malhotra.
Table 3. Suggested coefficient by Malhotra
H/r G Cc[sv' m] m;/my m/my hy/H ho/H hi//H h¢'/H
0.3 9.28 2.09 0.176 0.824 0.400 0.521 2.640 3414
0.5 7.74 1.74 0.300 0.700 0.400 0.543 1.460 1.517
0.7 6.97 1.60 0.414 0.586 0.401 0.571 1.009 1.011
1.0 6.36 1.52 0.548 0.452 0.419 0.616 0.721 0.785
1.5 6.06 1.48 0.686 0.314 0.439 0.690 0.555 0.734
2.0 6.21 1.48 0.763 0.237 0.448 0.751 0.500 0.764
2.5 6.56 1.48 0.810 0.190 0.452 0.794 0.480 0.796
3.0 7.03 1.48 0.842 0.158 0.453 0.825 0.472 0.825
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Fig. 5. Concept for case 1 analysis.
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Fig. 6. Midas civil model of case 1.
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Fig. 7. Concept for case 2 analysis.

gtk 8k 3] A 2179 A5% 2013 10



Fig. 8. Midas civil model of case 2.
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Fig. 9. Concept for case 3 analysis.
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Fig. 10. Midas civil model of case 3.

Table 4. Summary of total mass and height of
each component

Classification EN code |case 1|case 2 |case 3
Total mass of convective 58458,183 ke
component (m)
Total mass of impulsive 70,874,080 ke
component (my)
Total mass of inner tank 2213E+6 ke
(minncr)
Height of convective 2717 m
component (hc)
Height of impulsive 1848 m .
component (hy)
Height of inner tank 16.95 m ) )
(Hinner)
Table 5. Results of EN code and analysis
Classification EN code| case 1 | case 2 | case 3
569 557 507 434
B: h
ase shear (Q) IMNT | 3" | 3 1) | 109%)| 23.7%)
Overturning moment (M) | 10776 | 10289 | 9430 | 10121
[MN-m] O | @5%) |(125%)| 6.1%)
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