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Study on hysteretic behavior of square tubular T-joints with increased chord
thickness

LI Tao, SHAO Yongbo
College of Civil Engineering, Yantai University, Yantai 264005, China

Abstract:

In order to study the hysteretic performance of square tubular T-joints with increased chord thickness,
experiments and numerical simulation were carried out on a full- scale square tubular T-joint with
normal chord thickness and one with thickened chord. Low-cycle loading was applied to the specimens
using displacement control method. The deformation and the failure mode were studied. The
corresponding indices of seismic behavior, such as the ductility ratio and energy dissipation ratio, were
also analyzed. It can be concluded that the hysteretic performance of the square tubular T-joints is
improved greatly by increasing the chord thickness. The failure mode is changed from fracture at weld
toe with obvious characteristics of ductile behavior to yielding at the chord intersection. After the
testing, finite element analysis was carried out. The FEA results agreed with the test results reasonably
well. Finally, effects of strengthening parameters on the hysteretic performance were studied based on
finite element analysis. The strengthening parameters include the thickened chord length and chord
thickness. It can be suggested that the reinforced length should not exceed 3 times of the brace section
height. The increased thickness also should not exceed 0.8 times of the chord thickness for improving
the hysteretic performance efficiently.

Keywords: square tubular T-joints chord thickening quasi-static test finite element simulation
hysteretic performance
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