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Collapse-resistant performance of composite beam-column
substructure with web openings
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Abstract: Web-opening beams are employed in steel structure buildings because of its characteristics of improving
space utilization, economical appearance, and reducing self-weight, but there are few studies on the collapse
resistance of these structures. Therefore, it is necessary to study the collapse-resistant performance and influencing
parameters of these structures. In this study, a refined finite element model of the composite beam-column
substructure with web openings was established by ABAQUS software, and the static loading test results of the
solid-web composite beam-column substructure are used as verification, which verify the correctness of the finite
element modeling method. On this basis, the effects of important parameters such as opening end distance, opening
diameter on the collapse resistance of composite beam-column structures with web openings are analyzed. The
results show that different opening end distances will affect the failure of the substructure side column holes, while
different opening diameters will affect the fracture position of the structure; the bearing capacity of the model is
positively correlated with the opening end distance, and negatively correlated with the opening diameter; The
opening end distance and the opening diameter has a significant influence on the resistance development of the
substructure; The reasonable value ranges of these parameters are given, which provides the basis for the anti-
collapse design of the composite structure with web openings.
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Fig. 10 Analysis of mechanism resistances
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