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Abstract - Analytical studies have been performed to investigate the strength of
the membrane and the reaction force at the anchor point. Using nonlinear FEM code
and experiments, the stress analysis of the corrugated membrane related the cryogenic
liquid pressure and thermal loading is performed to ensure the stability and fatigue
strength of the membrane. This paper reports on the FEM results of membrane.
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Fig 1. Configuration of Membrane structure.
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Table 1. Chemical compositions of
materials (wt.%)

M=z |CiMn| P | S |Si|Cr|Ni

STS304 10.05( 1.2 [0.021(0.008(0.41[18.02| 8.6
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Fig 2-1. The strain contour plot of wall
membrane.

Fig 2-2. The stress contour plot of wall
membrane.
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Fig 3-1. The strain contour plot of wall
membrane located between NG
and LNG.

Fig 3-2. The stress contour plot of wall
membrane located between NG
and LNG.
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Table 2. The reaction force of each
anchor point. (N)

Node ID 1st-Dir. 2nd-Dir. 3rd-Dir.
4364 -82.1 156.3 -40.5
10998 -924.3 -550.2 -584.0
534 231.8 -531.4 ~-451.7
6861 454 5.7 1705
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Fig 4. Analysis model & result of corner
membrane.
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Fig 5-1. The result of stress according
to temperature change at
corner membrane.
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Fig 5-2. The result of strain according
to temperature change at
corner membrane.
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Fig 6. FE Model of corner & bottom
membrane used in Pilot LNG
storage tank.
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Fig 7. Stress contour plot of corner &
bottom membrane.

Fig 8. Strain contour plot of corner &
bottom membrane.
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