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Title of The Thesis: NONLINEAR BEHAVIOUR OF REINFORCED
CONCRETE STRUCTURES UNDER EFFECT
OF EARTHQUAKES

ABSTRACT

A non-linear constitutive model for cyclic biaxial loading of reinforced concrete
is presented, in which the material properties of concrete and reinforcing bars are
modelled. The individual models are combined to form a composite material that is
used in conjunction with the finite element techmique to predict the response of
reinforced concrete structures under earthquake loading.

The proposed model is incorporated in a computer program that is used to
analyze plane reinforced comcrete structures on a micro-computer. This program is
capable of performing the non-linear analysis using a combination of the modified
Newton-Raphson method with the Aitken accelerator and the simple linear
interpolation.

Then, the proposed computer program has been verified by comparing its
results, for some chosen problems, with the experimental results. The program showed
a2 good accuracy and a wide range of applicability.

Finally, a complete study is presented to examine the main parameters affecting
the response of reinforced concrete colurns and beam-column joints under the effect
of earthquake loading. The lateral steel configuration, the amount of lateral steel, and
the level of the axial load are discussed to examine their effect on the response of
reinforced concrete columms. On the other hand, the effect of spacing between stirrups,
column width, ratio of tension to compression reinforcement, percentage of top
reinforcement on the response of beam-colmm joints is also studied.
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