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Abstract

Differential foundation settlement is one of the key factors affecting the dynamic behavior of reinforced
concrete (RC) structures, potentially causing significant changes in seismic response and force distribution
within frames. This study investigates the effects of asymmetric foundation settlement on the dynamic
performance of RC frames retrofitted with steel bracing. For this purpose, a multi-story RC frame was
numerically modeled using advanced simulation software, and its behavior under various seismic excitations
with different differential settlements was analyzed. The main novelty of this research lies in simultaneously
examining the impact of non-uniform settlement and the effectiveness of steel bracing in enhancing the seismic
performance of the frames. Dynamic response parameters, including inter-story drift, base shear, and brace
force distribution, were evaluated. Results indicate that steel braces significantly reduce inter-story drifts and
improve overall frame stability under asymmetric settlements. Furthermore, the effect of differential settlement
on retrofitted frames is lower compared to unbraced frames, with a more uniform force distribution observed.
These findings can assist structural engineers in the optimal design of seismic retrofitting systems for RC frames
and in predicting structural behavior under non-uniform foundation settlements. The obtained results
emphasize the importance of considering foundation settlement analysis in the design and retrofitting of frames
and provide a comprehensive framework for evaluating the effects of differential settlement on RC structures.
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