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Abstract - This paper has been analyzed for the stress behavior problems of the
ring knot membrane unit using the finite element method about the pitch design of the
membrane unit, which is one of the most important parameters in manufacturing of the
membrane type LNG storage tanks. The FEM results have been compared those of the
existing pitch design length. The safety problem of the ring knot membrane model,
which is considered in this study, does not come out any more no matter what the
pitch length is used in the extra large LNG storage tanks. But in the case of the
membrane for LNG tankers, it is advantageous to design the pitch short because of
fatigue strength caused by repeated loadings. Looking at the deformation behaviors of
the membrane corrugation, the deformation of the hight in the y direction occurs 15~
50% more than that of the width in the z direction. It shows also that the deformation
of the membrane with -162°C cryogenic temperature is not so great compared with the
deformation by hydrostatic pressure.
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Fig. 1. Design variables of ring knot
membrane.
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Fig. 2. Boundary conditions of the ring
knot membrane.
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Table 1. Material properties used in the
FEM computions.

Properties Values
> Sheet material SUS 304
* Thickness, mm 2.0
* Elastic modulus, MPa 3.1x10°
* Yield strength, MPa 265
« Coef. of linear expansion, | 14x10™

mm/mmC

= Poisson’s ratio 0.475
* Specific gravity 7.85
« Cryogenic temperature, C ~-162
< Ambient temperature, C 25
 Liquid pressure, MPa 0.245~0.98
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Fig. 3(a). Equivalent von Mises stress
distributions for the pitch of
1,380mm with p=0.98MPa.
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Fig. 3(b). Maximum equivalent von Mises
stress as a function of the pitch
for various values of liquid
pressures and thermal loadings.
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Fig. 4(a). Displacement distribution in
the y direction for the pitch
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