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Abstract Aiming at making clear buckling behavior of cylindrical shells under earthquake
loadings, we investigated the procedure of recent elastic-plastic buckling analysis by finite element
method (FEM). Thereby it is confirmed that the buckling strength becomes as well as that of a shell
with a cross section of a perfect cylinder, if we apply the first buckling eigenvector to imperfection
mode and assume the maximum imperfection amplitude to be 1% of the wall thickness.

And then, by carrying out sensitivity study of buckling with geometrical parameters, such as length
(L), radius (R), wall thickness (), and load parameter, such as pressure, we obtained several
characteristics about buckling strength and buckling mode for cylindrical shells. From the geometrical
parameter analysis, it is seen that bending buckling occurs for small R/t (thick wall) and elastic
buckling occurs for 2 0 L/R O 4 and R/t O 400. And from the load parameter analysis, it is shown that
hoop stress caused by the inner pressure increases shear buckling strength but decreases bending
buckling strength, and hoop stress by hydrostatic pressure changes buckling mode and generates local
deformation.

Keywords Finite Element Method, Buckling, Buckling Strength, Buckling Mode, Earthquake, Sensitivity
Analysis, Cylindrical Shell
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