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ABSRACT

The main goal of steel structures optimization is to minimize the cost
according to structural performance and design constraints. In this
research we will focus on the optimization of plane unbraced steel

structures with rigid and semi-rigid connections under earthquake loads.

To study the behavior of the semi-rigid connections the thesis shows
experimental tests, comparasion between Euro Code EC3 and American
Code AISC 2005 according to the classification of steel connections,
varius kinds of semi-rigid connections and the nonlinear behavior of
Moment — Rotation relation which is expressed by the function
( Kinematic Hardening Model 1991 ). The finite element program

ABAQUS 6.7 was be used in this work.

To compare the behavior of steel frames with rigid or semi-rigid
connections the thesis studies frames under lateral cyclic displacements
and earthquake loads, and it finds that semi-rigid frames show good
behavior because they maintain the frame elements elastic and the whole
energy is dissipated in connections, but these frames show big lateral
displacements so they will affect the optimal use of structures that contain

these frames.
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