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Abstract The number of shops needed for the fabrication of a sphere type cargo tank for an LNG carrier is
proportional to the size of the tank to be constructed. Due to the limitations of facility investment, it is difficult to
fabricate various size tanks with a perfectly spherical shape in the (factory). An efficient method of increasing the
capacity of the cargo tank is to extend the conventional sphere type LNG tank vertically by inserting a cylindrical
shell structure. In this study, equations for the dynamic pressure distribution due to horizontal acceleration are derived
for a sphere type LNG tank with central extension. The derived equations can be easily applied to the design and
structural assessment of a sphere type LNG tank with central extension. Furthermore, the results of this study can
be combined with the static design loads previously reported by Shin & Ko [9], in order to establish a simplified
analysis method which enables a precise initial estimate to be obtained, thereby obviating the need for a time
consuming finite element analysis.

Keywords : Cylindrical extension, Dynamic pressure distribution, Initial estimate, Simplified analysis method, Sphere
type LNG tank
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Fig. 2. Water head in the upper hemisphere
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Fig. 4. Water head in the lower hemisphere
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