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The Effect of Increased Effective Damping on the Seismic Resilience
of Reinforced Concrete Moment Frames
Equipped with Smart Viscous Dampers
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Abstract

Given the importance of seismic resilience in the design and performance evaluation of structures under earthquakes, implementing

strategies to enhance this resilience has become a necessity in structural engineering. Among these strategies, the use of viscous
dampers has gained attention as an effective method for controlling structural seismic responses. However, a quantitative
investigation into the effect of increased effective damping on the seismic resilience index (particularly in reinforced concrete
structures) has not yet been thoroughly conducted. This research investigates the impact of increased effective damping on the
seismic resilience of a reinforced concrete moment frame. To achieve this, a four-story, three-bay reinforced concrete moment frame
was modeled in the OpenSees software, and viscous dampers with a uniform distribution were installed on all floors. The damping
coefficients of the dampers were adjusted in two different scenarios to achieve effective damping ratios of 15% and 35% for the
frame, respectively. Nonlinear dynamic analyses were performed on the model, and the seismic resilience index of the frame was
calculated for each damping level. The results indicate that the seismic resilience index of the frame increases with increasing
effective damping. This suggests that the use of viscous dampers can significantly improve the seismic performance of structures.
Increasing damping not only reduces the seismic responses of the structure, including story drifts and floor accelerations, but also
helps improve the seismic resilience of the structure against earthquakes. The findings of this research can serve as a scientific basis
for the optimal design of viscous damper systems in reinforced concrete structures.
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