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ABSTRACT

One of the most effective strategies for controlling the seismic response of
structures is the use of yielding dampers, which, by quickly entering the
plastic region, absorb a significant portion of the earthquake energy. In this
study, the effect of shear links on the performance of concrete structures
was investigated numerically. First, the numerical model was validated
using the results of two experimental specimens. To calculate the elastic
stiffness and the maximum strength of the shear link, 18 numerical analyses
were conducted, and the corresponding force-displacement diagrams were
extracted. Subsequently, approximate equations for the elastic stiffness and
maximum strength of the shear link were developed through curve fitting
based on the numerical results. The effect of these shear links on the
behavior of concrete frames was then evaluated using the pushover analysis
method. The main variable of the model was the ratio of the stiffness of the
shear link to the stiffness of the bare frame. The model outputs included
lateral stiffness and strength, energy absorption capacity, and ductility of
the frame. The results indicated that if the ratio of the elastic stiffness of the
shear link to the initial frame is less than 50, the increase in the stiffness
and strength of the frame equipped with the link is approximately equal to
the sum of the stiffness and strength of the link and the initial frame.
Furthermore, when this ratio is equal to 50, the ductility and energy
absorption capacity of the frame increase by factors of 3 and 2.8,
respectively. These results suggest that shear links not only improve the
seismic behavior of concrete frames but also present an effective option for
enhancing structural performance in earthquake-resistant design.
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