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Numerical simulation for progressive collapse behavior of the
joint with a lower bolted through diaphragm and anupper
welded external plate
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P. R. China; 2. School of Civil Engineering, Tianjin University, Tianjin 300072, P. R. China)

Abstract: Through the analysis of various beam-column connected joints, this study reveals that the new
connection method, featuring a lower bolted-through diaphragm and an upper welded external plate, enhances the
catenary mechanism and improves the resistance to continuous collapse. The analysis employs ABAQUS software
to conduct a comprehensive examination of failure modes, load-displacement curves, and resistance mechanisms
under varying span-to-height ratios, span ratios and locally weakened sections of this joint. This study introduces a
novel joint design aimed at enhancing collapse behavior and establishing a foundation for the design of structures
with improved resistance to continuous collapse.
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Fig.1 Detailed drawing of proposed joints
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Table 1 Performance of beam-column assembly with different connections
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Fig.2 Finite element modeling
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Fig.3 Contact and restraint
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Fig.5 Failure modes of numerical simulation
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Table 2 Parametric analysis of specimens with different span-to-height ratios
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Fig. 6 Load-displacement curves of specimens with different span-to-height ratios
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Fig.7 Stress development curve of the most unfavorable section
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Fig.9 The development of the resistance mechanism of different specimens
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Table 4 Parametric analysis of specimens with different span ratios
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Fig. 10 Load-displacement curves of specimens with different span ratios
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Fig. 11 Development of the total resistance mechanism of specimens with different span ratios
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Fig.12 Development process of catenary mechanism for components with different span ratios
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Table 5 Parametric analysis of specimens’ weakening

a4 24 FIESE 3¢ Il 55 250 b Hl55 3% c
RBS-2-90 90 240 30
RBS-a-105 105 240 30
RBS-a-120 120 240 30
RBS-b-195 90 195 30
RBS-b-210 90 210 30
RBS-c-37 90 210 37
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Fig. 14 Load-displacement curves of specimens with different weakened sections
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Fig. 15 Stress distribution of specimen RBS-a-90
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