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ABSTRACT

In this thesis, the feasibility of using the friction pendulum bearings (FPS) for
seismic isolation of non-rigid storage tanks is investigated. Since the fundamental
period of an FPS-isolated structure depends only on the radius of curvature of the
sliding interface, the dynamic characteristics of such an isolated tank is invariant and
fully controllable, regardless- of | the' storage’ level. In this study, the
structural-hydrodynamic equation.of non-rigid tanks under seismic load has been
derived based on a simplified model, ‘which reflects the dynamic characteristics of
non-rigid tanks with fidelity. The nonlinear dynamic equation is solved by employing
the shear-balance method. A series of numerical simulations has been conducted to
explore the isolation effects of FPS on non-rigid tank via earthquakes of various
intensity levels. Simulation results indicate that the coupling effect of surface sloshing
with the shell vibration is negligible in the cases studied, which suggests the sloshing
displacement can be estimated from the hydrodynamic analysis of rigid tanks. Seismic
responses including the base shear and overturning moment of non-rigid tank are
significantly reduced when isolated with FPS. Feasibility of using FPS for seismic

protection design of industrial tank is confirmed.
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