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RESPONSE ANALYSIS OF LIQUID STORAGE SPHERICAL TANKS
SUBJECT TO EARTHQUAKE

By Haruo KUNIEDA and Kezji NAKANISHI

Synopsis

In order to confirm the safety of the strength of the large liquid-storage spherical tanks subjected
to earthquake, the response behavior of them should be analyzed in consideration of the interactions
among the liquid, tank and supporting structure. Analytical method as interaction system is
undertaken here, introducing a modelization about the inner liquid. The inner liquid is treated as
the conbination of hemi-spherical part and the rest which can be devided into some thin circular disks.
Representing the spatial mode shapes of the spherical tank in a feasible form as finite series of Le-
gendre bi-polinomials, which satisfy boundary conditions and orthogonal condition, analytical solu-
tions of the interaction system are given. Thence, prosecuting the numerical calculation of these
solutions, some characteristics of the response behavior of the system subject to sinusoidal and real
earthquake are discussed.
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Fig. 1. Real spherical tank and analysis model
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Fig. 2. Notations of inner fluid model
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Fig. 3. Spatial mode shapes of tank
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