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ABSTRACT

Concrete-filled steel tube (CFT) columns have garnered significant
attention in high-rise building construction due to their superior
advantages over conventional reinforced concrete or steel columns.
However, despite these benefits, beam-to-CFT column connections
present critical challenges, including load transfer mechanisms between
the steel tube and concrete core, stress distribution efficiency, prevention
of stress concentrations, and long-term concrete creep effects, which may
alter force redistribution over time. This study proposes a novel beam-to-
CFT column connection design aimed at enhancing joint performance by
locally enlarging the column cross-section at the connection zone.
Numerical investigations were conducted using nonlinear static finite
element analysis in ABAQUS, where cyclic loading was applied to extract
moment-rotation curves. Additionally, the effects of employing upgraded
cross-sections of CFT columns (UCFT) in the connection zone were
evaluated. The numerical results demonstrate that the proposed
connection system effectively reduces stress concentrations at the steel-
concrete interface, while improving key performance metrics: ultimate
connection capacity (14.88%), energy absorption (66.34%), rotational
stiffness (13.94%), and plastic hinge distance from the column face.
Furthermore, UCFT sections outperformed conventional CFT sections,
increasing ultimate strength (8.86%), energy dissipation (37.39%), and
rotational stiffness (7.94%). These findings highlight the potential of the
proposed connection to enhance structural robustness and seismic
resilience in CEFT-based systems.
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