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ABSTRACT

Reinforced concrete (RC) buildings, which are designed and implemented based on the old edition of the
regulations, or the details of seismic reinforcement are not observed in their construction, do not have sufficient
resistance and ductility under lateral loads, and these buildings suffer severe damage under large earthquakes, and
a plan for their seismic improvement should be provided. Therefore, in this research, in order to improve the
seismic behavior of these frames, rotational friction dampers, which have a significant energy dissipation capacity,
were used. Also, due to the significant effect of beam-column joints on the seismic behavior of old-type concrete
frames, the nonlinear behavior of the joints was considered in the frame modeling based on the existing laboratory
results. For this purpose, first, an old-type 5-story concrete frame, which had a weakness in lateral load-carrying
capacity, was modeled by considering the nonlinear behavior of joints in OpenSees software. Then the studied
frame was equipped with rotational friction dampers and the behavior of the frames was evaluated using non-linear
static analysis under increasing lateral cyclic loading up to the drift of 3.5%. The investigated parameters included
the hysteresis loops, lateral load-carrying capacity and energy dissipation, as well as equivalent hysteresis
damping. The results obtained from the analytical models showed that the control frame shows a limited load-
carrying and energy dissipation capacities due to the brittle failure of the joints, while by equipping the frame with
a damper, the load-carrying capacity and, energy dissipation as well as the amount of hysteresis damping are
equivalent to a significant increase compared to the control frame, it has no seismic details.

Keywords: Old-type RC frame, Seismic rehabilitation, Rotational friction damper, Joint flexibility, Nonlinear
static analysis.



