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Abstract: Concrete-filled steel tubular (CFST) structures can face extreme conditions such as fires and explosions throughout
their service life, which may lead to localized or widespread collapse. As the critical stress area of these structures,
the core region of the joint often sustains varying degrees of high-temperature damage during a fire. Therefore,

assessing the collapse resistance of such structures under high-temperature conditions is essential. This paper uses a
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Keywords:

square CFST column-H-shaped steel beam outer ring-plate joint as the research subject. A refined numerical model to
simulate the collapse behavior of this joint at elevated temperatures was developed using ABAQUS/Standard with a
sequential thermal-mechanical coupling approach. The model’s results were compared with collapse test data of the joint
at room temperature and analyzed after experiencing different peak temperatures (200 °C, 400 °C, 600 “C, 800 ‘C) and
natural cooling. The findings indicate that damage to the ring plate and steel beam joint in the core area is the primary
cause of structural failure, with damage and fracture intensifying as peak temperature increases. Additionally, the joint's
post-fire load-displacement curve exhibited an initial bending stage, a transition stage, a catenary stage, and a damage
stage, with a notable decrease in load-bearing and deformation capacity when the peak temperature reached or exceeded
600°C. Finally, the paper examines the evolution of the joint’ s resistance mechanism during collapse and evaluates the
residual load-bearing capacity of the joint for engineering design considerations.

concrete filled steel tube (CFST) ; outer ring-plate joint; high-temperature damage; progressive collapse; thermal-

mechanical coupling approach; refined numerical model; residual bearing capacity
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Fig. 12 Strain evolution of joints after high

temperature
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Fig. 14 Vertical resistance distribution curves of joints

after high temperature
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of joints after high temperature
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