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Experimental Investigation on Exterior RC Beam-Column Connections Subjected
to Cyclic Loading using Steel and Shape Memory Alloy (SMA) Reinforcing Bars
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ABSTRACT ARTICLE INFO
In the present Experimental research, the behavior of exterior RC beam- Received: 09/12/2017
column connections subjected to cyclic loading is studied using steel and Revised: 04/03/2018

shape memory alloy (SMA) reinforcing bars. In this research, 8 specimens Accepted: 11/04/2018

of exterior RC beam-column connections were tested in which four

specimens included SMA reinforcing bars and the remaining four

) ) i o Keywords:
specimens included steel bars. The confinement of beam longitudinal bars Shape Memory Alloy (SMA),
was different in the connections. Also, two types of concretes were used Reinforced concrete,
with the strengths 30 and 45 MPa, respectively.The specimens were tested Beam-Column Connection,
under cyclic loading. The results of the research show that the specimens Superelastic Effect,
with SMA reinforcing bars can return to their initial shape after tolerating Cyclic loading.

large displacements. In these specimens, the energy dissipation is
satisfactory and the decrease in the residual deformation is significant.
According to the superelastic behavior of the SMA reinforcing bars, the
width of cracks is not significant in the connection core and cyclic loading
reduced the cracks in the connection core. As the cyclic loading
increased, bending failure occurred in the beam outside of the connection
core. As the concrete strength and confinement value increased, bending
failure still occurred in the beam outside of the connection core. In the
beam-column connection with steel bars, shear failure occurred in the
connection core. However, as the concrete strength and confinement
increased, bending failure occurred in the beam outside of the connection
core. Plastic hinge length in the connecting beams were calculated in the
specimens with SMA and steel bars by empirical equations and compared
with the test results. It was shown that Paulay and Priestley equations
were suitable to be used for concrete connections with different bars.
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27 Moment - Curvature Curve
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28 Plastic Hinge Length
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