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O ABSTRACT 0O

Elevated water tanks are considered as important and vital structures due to its
function as drinking water reservoirs and for firefighting during earthquakes. In addition,
these tanks are used for the storing of several liquids such as oil derivatives in industrial
areas. Therefore, these structures must be kept operating during earthquakes. However, the
seismic behavior of tanks is different from the behavior of other structures as they contain
liquid and due to the irregularity of distributing of their rigiditywith their height because
the main mass of the tanks is located in the upper portion of the structure. In this research,
a study of a model of reinforced concrete elevated water tank, with capacity of 900 cubic
meters, supported with frame system is carried out using finite element method (FEM).
The liquid mass contained in the container is modeled as the sum of two separated messes
i.e. impulse mass and convective mass following the recommendations of Eurocode 8 ,
2006, for three cases: empty, semi-empty and full container. The soil is modeled using
(FEM) with energy absorbent boundaries (dampers) to prevent the combination of
earthquakes waves. the rigid contact between soil and tank is considered, then a dynamic
analysis for the system is carried out under the effect of EI-Centro time history with peak
ground acceleration of 0.32g using ABAQUS software. A comparison of the results is
done to determine the effect of soil flexibility and liquid flood on the dynamic response of
the tank. Results showed that the response of the tank significantly affected when (liquid —
structure — soil) interaction is considered by the studied case, the filling phase of the tank,
the properties of the foundation soil and liquid sloshing from the container.

Keywords: dynamic analysis —fluid-structure-soil interaction —finite element
method
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