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DYNAMIC BUCKLING TESTS OF LIQUID-FILLED THIN CYLINDRICAL TANKS

BHERY, HTHET
Yukihiro TOYODA and Yoshio MASUKO

* T () EHPROFEET RFRFHREEH (T270-11 TERRFKFHEEET1646)
This paper describes an experimental study on the dynamic buckling of partially liquid-filled cylindrical
tanks under horizontal excitations, The test cylinders with a height-to-diameter ratio of about 4 were
made of polyester film by lap-joining along a longitudinal seam and bonding an aluminum end plate along
one edge. Shaking table tests and static tilt tests were conducted in order to investigate the difference
between static and dynamic buckling behaviour of the tanks. All of shaking table tests were carried out
under both harmonic excitation and earthquake loading. In the both tests, the typical elastic buckling
deformation , that is, diamond-shaped buckling pattern was observed. It was also found that the static
liquid pressure and fluid-coupled vibration had influenced on the threshold of the relative displacement
when the buckling occurs. The results of the dynamic buckling tests showed that the critical bucking stress
of the tall tanks subjected to earthquake loadings could be reasonably predicted by using a static criterion
of buckling based on the axial membrane stress component.

keywords: Dynamic buckling, Thin cylindrical tank, Diamond-shaped buckling, Fluid-coupled vibration
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