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Abstract of Thesis:

This study presents an idealization scheme for the dynamic analysis of cylindrical elevated concrete
frame supported storage tank subjected to earthquake excitations. A linear three- dimensional finite
element analysis is adopted to predict the natural frequencies. The parameters studied are the filling
ratio, supporting frame height, angle of frame inclination, cross bracing location and boundary
conditions. The effects of these parameters on the natural frequency of the system are determined.
A general purpose finite element program (ANSYS 11) is used to model the analyzed system. The
tank's wall, base, roof and bottom ring are modeled using shell element. The supporting frame is
modeled using 3D elastic beam. The water is modeled by a point mass element using added mass
approach. Forced vibration analysis has been done on the concrete elevated tank by applying Kocaeli
earthquake, Turkey, August 1999. Response spectrum analysis is used to solve the general equation of
motion based on Duhamel's integration. The natural frequency is found to be decreased with increasing
frame height, average percentages of decrement are found to be (68%) when the frame height is
doubled. Percentage of filling affects the natural frequency with low percentage of decrement than
empty tank equal to 3.8% for half-filled tank and 6.48% when the tank becomes full. Increasing the
angle of inclination of the supporting frame decreases the natural frequency with different rates.
Natural frequency increase as cross bracing located in the frame, for example, it increases in the first
mode with 11.75% in case of putting two separated levels of cross bracing. In case of fixed boundary
condition, an increment in the natural frequency by (28%) is noticed as compared with hinge boundary
condition. The lateral displacement in case of half filling is found to be twice that in full case, and the
displacement of full tank equal twice that in case of empty tank, while The base shear and overturning
moment in the three cases of filling are nearly found to be the same.

The stress is maximum around the base plate of the tank and points of connection between the
supporting frame and the container.







