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Abstract

KOGAS had developed the Ring-knot membrane for LNG storage tank. But we found that some
modifications were needed in using the Ring-knot membrane for the commercial LNG storage tanks.
So, both analytical and experimental studies have been performed to investigate the strength of the new
membrane and the reaction force at the anchor point. Using nonlinear FEM code and experiments, the
stress analysis of the new corrugated membrane shapes subject to the cryogenic liquid pressure and
thermal loading are performed to ensure the stability and fatigue strength of the new membrane. This
paper reports on the results of investigations into this new type of membrane.
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Fig.1 KOGAS wall membrane.
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Tablet! Chemical composition of STS304 (wt.%)

Material | C |Mn | P | S | Si | Cr | Ni

STS304 | 0.05 | 1.2 |0.021/0.008) 0.41 |18.02] 86
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Fig.2 The strain contour plot of wall membrane.
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Fig.3 The strain contour plot of wali membrane located
between NG and LNG.
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Table2 The reaction force of each anchor point. (N)
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Fig4 The behavior about the top of corrugation.
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Fig.5 The behavior about the bottom of corrugation.
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Side Membran Pressure Test (Bottom)
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Fig.6 The behavior of corrugation under tensie and
pressure loads
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Table3 The calculation of progressive deformation.
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Fig.7 Progressive deformation test.
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Table4 The criteria of fatigue strength.
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Table 5 The result of fatigue test.
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Fig.8 The profile of specimen for the fatigue test.
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Fig9 The result about the fatigue test of membrane
corrugation
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