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Abstract

In this study dynamic analysis of cylindrical storage tanks anchored to
rigid base, empty, partially filled and fully filled with liquid are
considered. The Finite Element method is employed to conduct the
analysis using ANSYS 11.0 package. The tank wall is modeled using
linear elastic shell element while the contained liquid is represented by
using the added mass method. Two types of tank geometry are used,
namely, Broad and Tall tanks. Two types of dynamic analysis are
performed, free and forced vibrations. The first part: free vibration
analysis, includes number of case studies, the cases of empty tank, fully
filled with water, tank filled with changeable liquid level in addition to
study the effect of the variable thickness of tanks on the natural
frequencies and mode shapes for empty and filled with water tanks. The
results show that natural frequency f decrease with increasing
circumferential wave number n (when longitudinal wave number m is
constant) and f increases with increasing m (when n is constant) for
broad empty tank. For empty tall tank, f is found to decrease with
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increasing n to a certain value of n (depends on m value), thereafter f is
increased with increasing n, f increase when the axial mode number m
increase for n 1s constant and this result is similar to that obtained for the
broad tank. The relation between f and n for m is equal 1 is similar for
tall tanks empty either or completely filled. The results show also that f
decreases with increasing the ratio of liquid level and f for fully filled
tall tank 1s reduced by 70.7% than the natural frequencies for empty tank.
The tank wall is divided into two courses circumferential, using ratio of
top course is 0.25, 0.5, 0.75 of bottom course, the results show also that f
increase with increasing the height of bottom course for all ratio of
variable thickness. The second is the forced vibration analysis (spectrum
analysis) included study of fully filled with water. This part includes the
study of the response of broad tank under seismic load. The seismic
ground motion of the North-South component of the 1940 EI Centro,
California with a peak acceleration of 0.32g 1s used as the input data.
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