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Sensitivity Analysis of Self-Centering Steel Connections to Various Parameters
under Cyclic Loading
N. Hasanlou, N. Fanaie

Abstract

Self-centering connections are systems used in structures to minimize earthquake damage by eliminating residual
drift. Self-centering systems are one of the novel earthquake-resistant systems that can eliminate permanent
earthquake-induced damage in buildings. In these systems, damage can be limited to those members that can be easily
replaced after earthquakes. Self-centering connections in steel frames are designed to eliminate inelastic deformation
and residual lateral displacement in structural members due to earthquakes. This deformable behavior is produced
by creating a gap at the post-tensioned connection. The deformation capacity of this system against lateral forces is
very high, and unlike steel frames that rely on the ductility and toughness of structural members, the behavior of self-
centering structures is not controlled by the deformation capacity of the materials. The energy loss during seismic
loading is not due to the failure of the main structural members but to elements designed as energy dissipaters that
can be replaced in case of failure. In this research, a reference connection sample from six Garlock connection samples
was selected for verification and evaluation and was simulated in Abaqus software and subjected to cyclic loading up
to 4. of relative drift of the floor. In this article, parametric sensitivity analysis under cyclic loading was performed on

three parameters, including yield strength of angle, cable post-tensioning force and cable cross-sectional area. In the
range of changes in self-centering connection parameters, the results of cyclic loading show that yield strength of angle
causes a slight increase in the bending capacity of the connection and the power of the connection in bearing lateral
load. The increase in the post tensioning force and cable cross-sectional area leads to an increase in the self-centering
property of the connection as well as the bending capacity of the connection and the lateral load capacity. By changing
the number of cables, the results showed that with the increase in the number of cables, the stiffness increases and the
ductility decreases, Moreover, the increase in self centering force can lead to beam damage.

Keywords
Self-Centering Connection, Parametric Sensitivity Analysis, Cyclic Loading, Stiffness, Energy Dissipation
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