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Abstract

In this study the dynamic analysis of circular cylindrical liquid storage
tanks anchored on the soil, empty and fully filled with liquid is
considered. The Finite Element method is employed to conduct the
analysis using ANSYS 11.0. Two types of dynamic analysis are
performed, free and forced vibrations. In first free vibration analysis,
includes a number of case studies effect of the considered dimensions in
the horizontal and vertical directions of the soil under the tank is
evaluated. The results show that it is sufficient to model only a dimension
equal to the radius of the tank in the vertical and radial directions for the
soil under the tank. The effect of the variation of the density, Poisson's
ratio, modulus of elasticity of the soil on the values of the natural
frequency of the tank are investigated. The second part of this work
investigates the forced vibration analysis of empty and liquid filled tanks.
The response of the tank to a seismic load is explored. Records of an
actual earthquake in the middle east region is applied on an actual
dimensions of tanks used in storing petroleum products in Iraq. Response
spectrum method is employed to conduct the analysis using ANSYS 11.0
program. The result obtained show that the selected dimensions are
sufficient in resisting such moderate earthquake. It is also found that
tanks with top rings experience lower shear and bending stresses than
those without top rings.
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