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ABSTRACT

Traditional Steel frames are designed to accommodate damage in parts of the
frame because of the high rigidity which requires considerable demand for
seismic forces. This, in turn, leads to difficulties related to maintenance and
residual drifts of the whole frame.

Rocking mechanism is introduced to reduce the seismic forces in the frame by
releasing degrees of freedom in the frame's support system. In addition an energy
dissipative shear links are incorporated to accommodate damage within them.
This would not be fully functional without the introduction of post tensioning
tendons that actively participate in self centering of the frame and hence,
eliminating any residual drifts.

To assess the seismic response several experiments and parametric studies were
made on frames that are rocking-enabled, supplied with energy absorbing fuses
and self centering parts. The results gave flag shaped hysteresis loops which
means that energy absorbing behavior ensured the return of the frame to its
original position without significant drifts. This would reduce maintenance.

This research is aimed at clarifying the aspects of this kind of frames, and
explaining the three components of rocking - energy absorbing - self centering
parts in the frame.And aimed at evaluating the seismic response through
numerical simulation of the experiments using ABAQUS. The results of the
simulations were greatly consistent with the experiments. The parametric study on
the numerical model also gave some desirable behaviors.

There were comprehensive studies on the energy absorbing parts to reach the most
accurate results with the experiments. This was done through nonlinear analysis
for materials and geometries (P-Delta effect) and through investigating the effect
of linear, nonlinear buckling in addition to geometric imperfections of the parts.
The hysteritic loops of the energy absorbing parts were compared with the
experiment to judge the accuracy of the analysis.
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