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Hysteretic Performance of Novel Steel Beam— Concrete-Filled
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Abstract: Concrete-filled double-skin steel tubular ( CFDST) columns, characterized by relatively light self-weight
and excellent load-bearing capacity, have important application value in steel tube-concrete structural systems, and the
seismic performance of their beam-column joints is therefore of significant engineering interest. This work aims to eval-
uate the hysteretic performance of steel beam-CFDST column joints with different structural configurations. Quasi-static
tests were conducted on three joint types, namely the steel beam-traditional CFDST column joint (JD-PT), the steel
beam-non-through stiffened CFDST column joint (JD-FG), and the steel beam-through stiffened CFDST column joint
(JD-GT). A finite element model was subsequently established for numerical verification and parametric analysis. The
test results indicate that the introduction of stiffeners can significantly enhance the load-bearing capacity, ductility,
stiffness, and energy dissipation capacity of the joints. Among the three configurations, the JD-GT joint exhibits the
most pronounced improvement, with its load-bearing capacity, ductility, and energy dissipation capacity increased by
2.9 times, 1.31 times, and 4. 18 times, respectively, compared with the JD-PT joint. Parametric analysis further re-
veals that the yield strength of the outer steel tube and stiffeners, as well as the axial compression ratio, exerts a sub-
stantial influence on the hysteretic performance of the joints, while the JD-GT joint demonstrates superior stability un-
der varying parameters.

Keywords: concrete-filled double-skin steel tubular column; beam-column joint; stiffener; parametric analy-

sis; hysteretic performance
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