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Abstract - This paper presents the stress and deformation characteristics of 9%
nickel based inner tank bottom plate in full containment LNG storage tank. When a
maximum hydrostatic pressure applies the bottom plate of inner tank, the maximum
stress and displacement distributions of the bottom plate have been analyzed as
functions of inclined angle of the bottom plate, and the thickness and length of the
annular plate between the shell plate and bottom one. The calculated results indicate
that the taper of the bottom plate is recommended by 100~200 : 1 for 140,000m®
storage capacity of the inner tank. The results recommend that the thickness of the
annular plate is around 20mm and the length is greater than 3m for a maximum
hydrostatic pressure of 140,000m3 tank capacity.
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Fig. 1. One quarter model of the inner
tank for a finite element analysis.

Table 1. Material properties of 9% nickel
based steel.

Properties Values
¢ Elastic modulus, GPa 191
» Density, kg/m® 8,000
* Poisson’s ratio 03
* Yield strength, MPa ’
- Ultimate Strength, 670
MPa 800

Awsdarplae  Botornplate
Fig. 2. Hydrostatic pressure distribution
of inner tank.
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Fig. 3. Dimensionless maximum stress and
displacement for various values of an
inclined bottom plate as a function of

hydrostatic pressure of inner tank.
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(a) Annular plate thickness = 15mm
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(b) Annular plate thickness = 45mm

Fig. 6. Stress distribution of inner tank for various values of an annular plate

thickness.
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Fig. 7. Dimensionless maximum stress and
displacement as a function of annular
plate thickness for a maximum LNG
hydrostatic pressure of inner tank.
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Fig. 8. Dimensionless maximum stress
and displacement as a function of
annular plate length in radial
direction for a maximum LNG
hydrostatic pressure of inner tank.
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