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Abstract - If LNG is leaked from 9% Ni steel inner tank by damage, LNG is retained by outer
concrete tank. Then large tensile stress can be caused at cylindrical bottom of outer tank by temper-
ature difference between outer and inner surface of outer tank. Therefore, in order to reduce the
tensile stress is caused by temperature difference, corner-protection is installed with insulation and
9% Ni steel as a second barrier. In this paper, using finite element method, structural analysis was
performed for rectangular and circular shape of knuckle and based on the results, fatigue life of
welds of corner protection was predicted. As a consequence of structural analysis, safety factor
of circular knuckle shows 33% bigger than rectangular one shows, and circular knuckle has 25%
bigger fatigue life time than rectangle has. These results can be applied to life time assessment
and design optimization in the future.
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Fig. 1. Corner Protection Arrangement.
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Fig. 2. Finite Element Model.
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Fig. 3. Boundary Condition.

Fig. 4. Load Condition.
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Fig. 5. Heat Transfer(Left), Structural Analysis(right)
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Fig. 6. Fatigue Analysis Results
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