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Abstract The number of shop needed for the fabrication of sphere type LNG tank is proportional to that of the tank
radius to be constructed. Due to limitation of facility investment including building sites, it is practically difficult to
fabricate various size tanks of perfectly spherical shape in the yards. The efficient method to increase cargo tank
capacity is to extend vertically the conventional sphere type LNG tank by inserting a cylindrical shell structure. In
this study, equations for static design loads are developed for sphere type LNG tank with central extension. The
results of this study will be combined with dynamic design loads to build the simplified analysis method which enable
the precise initial estimate instead of time consuming finite element analysis.

Key Words : Sphere type LNG tank, Cylindrical extension, Static design load, Simplified analysis method, Initial
estimate
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P : Unit length force
by dome and pipe tower

~._Force check point

P; :Internal pressure \
P : Cargo density
\_ R :Tank radius

N:Tank height

.

L\

n\

v

__Foice check point

H=2R+D

Q : Unit length force
by pipe tower

Fig. 1. Definition of symbols

Connection to cylindrical part

Center
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Connection to skirt

HE

Connection to lower hemisphere

Fig. 2. Shape of equator
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Fig. 3. Definition of external force and radii
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Table 1. Circumferential forces in the cylindrical part

Loading fr Ny
Internal pressure - P PR
Self weight 0 0
100% Cargo weight _
0<z<D) pg(R+2) pgR(R+ z)
v -
SO/Z)Cargo weight —palem 2) Rle— 2)
<7§Z§D> PItET POTET

Table 2. Circumferential forces in the upper hemisphere

Loading fr Ny
Internal pressure - P P;,R— N,
Self weight qcos ¢ —qRcosp— N,
100% Cargo weight |— pg R (1— cos @) png(lfcosga)ff\fw
50% Cargo weight 0 0
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