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Comparison of progressive collapse behavior between
inner-diaphragm stiffened and through-diaphragm
stiffened concrete filled SHS column-H beam joints
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2. Department of Structural Engineering, Tongji University, Shanghai 200092, China;
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Abstract; This research investigated the behavior of two types of rigid concrete filled SHS column-H beam joint with
welded flange-bolted web connection in resisting structural progressive collapse by means of full-scale static test and
numerical simulation. One assembly adopted an internal-diaphragm transverse column stiffener and the other used a
through-diaphragm transverse column stiffener. Comparison was made to obtain the influence of the column stiffener
types on the development of vertical load resisting mechanism and vertical carrying capacity of the joint assemblies.
The results indicate that the initial failures occur at connecting zone of the bottom beam flanges. The joint assemblies
resist the vertical load by flexural mechanism at the beginning, and the dominant vertical load resisting mechanism
shifts to catenary mechanism with the increasing deformation. The bottom beam flange of the assembly with through-
diaphragm is more likely to fracture than that with internal-diaphragm. The corresponding deformation of the joint
assemblies mainly has an effect on the development of their flexural mechanism and further influences the maximum
dynamic loads that can carried by the joint assemblies.
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Fig.2 Details of connections in specimens
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Fig.4 Schematic of instrumentation arrangements
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Fig.5 Load-displacement curves of specimens
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Fig.7 Calculation model of beam-to-column assembly
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Fig.9 Calculation method of dynamic response curves
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Fig. 10  Static behavior and dynamic response curves
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Fig. 12 True stress-strain constitutive models of steel
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