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Numerical Analysis of Joint of Composite Beam and Rectangular Steel
Tube Under Progressive Collapse Condition
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( 1.School of Urban and Rural Planning & Civil Engineering Guiyang University Guiyang 550005 China;
2.State Key Laboratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China,;
3.Department of Structural Engineering Tongji University Shanghai 200092 China)

Abstract: The finite element model of joint of composite beam and rectangular steel tube was established to
investigate the resistance under the progressive collapse scenario through finite element software ABAQUS. The
middlejoint above the removed column and the sidejoint adjacent to the removed column were considered to
investigate the failure mode and resistance mechanism.The results showed the resistance mechanism of middle joint
was flexural action compressive arch action and catenary action while the resistance mechanism of side joint was
flexural action and catenary action. Compressive arch action significantly improved the bearing capality load resistance
at flexural stage and delays the catenary action for middle joint. According to the principle of energy the static
responses of two joints were transformed into dynamic responses. With the simplified assessment method the results
indicated that these two joints had enough resistance to withstand progressive collapse.
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Fig.1 Simplified models of substructures of joint
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1
Table 1 Strength of steel material MPa
1y Ju
BF 400 556
BW 400 560
D 363 511
ST 300 406
STC 468 545
GJ-6 528 713
GJ-10 537 754
C30 E,
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Fig.3 Load-displacement curves
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Fig.4 Load-displacement curves of ST-M-RC and ST-S-RC
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2 ST-M-RC
Table 2 Compressive Arch effect of ST-M-RC

P('II _P\’u
Faa kN

cu

P,/kN P /kN
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Fig.12  The simplified dynamic response curve
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