Experimental Study of Hysteresis
Behavior of Reinforced Concrete Frame
Equipped with TADAS Yielding Damper

Under Cyclic loading

Reza Nazeran
Ph.D. Student, Civil Engineering Department, Semnan Branch, Islamic Azad University, Semnan, Iran

Ali Hemmati*
Assistant Professor, Seismic Geotechnical and High Performance Concrete Research Centre, Civil Engineering
Department, Islamic Azad University, Semnan Branch, Semnan, Iran
ali.hemmati@semnaniau.ac.ir

Hasan Haji Kazemi
Professor, Department of Civil Engineering, Faculty of Engineering, Ferdowsi University of Mashhad, Mashhad,
Iran

Abstract

A review of the damages caused by previous earthquakes shows that a significant number of the
structures constructed in the country are neither earthquake-resistant nor have enough strength.
Consequently, reliable, fast, and easy retrofitting methods are needed to improve these
structures to withstand lateral forces. In the present study, 9 concrete frames were tested, and
yielding steel dampers have been used for the seismic rehabilitation of the concrete moment-
resisting frames. TADAS (Triangular-plate Added Damping and Stiffness) dampers are attached
to the concrete frame using steel braces. The dampers and concrete beams are connected with
concentric steel braces. Moreover, three concentric braces have been installed to investigate the
influence of the braces on the strength and behavior of the structure. Compared to the moment-
resisting frame, the structure that used TADAS dampers exhibited greater strength and recorded
fewer damages. Cyclic displacement loading was applied to these frames, and their
characteristics, including strength and crack, were investigated. In comparison with the control
frame, the steel braces and yield dampers increased the structural strength of the concrete
frames by 48% and 28%, respectively.
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Abstract

This study aims to analytically investigate the impact response of FRP-retrofitted RC slabs. In
this regard, based on the orthotropic plate theories, an applicable formulation is derived to
assess the displacement of simply supported RC slabs due to the applied impact loading induced
by dropping an impactor. The results have then been compared with the experimental data
available in the literature. The proposed analytical formulation is proved to be reliable and
efficacious to an extent that the displacement can be attained up to seven percent error. The
effect of number of FRP layers and compressive reinforcement ratio have also been examined
on the impact response of FRP-retrofitted RC slabs. The results indicate that adding 7 layers of
GFRP strips to the bottom face of the RC slabs can attenuate the displacement values up to 33
percent. Moreover, the effect of compressive reinforcements on improving the impact response
of RC slabs was estimated to be 30 and 23 percent, respectively, for RC slabs being examined.
Keywords: RC slabs: Analytical investigation: Orthotropic plates : Impact loading: FRP layers
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