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Experimental behavior of composite beam-rectangular steel
tube joints under progressive collapse scenario
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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; In order to explore the slab effect and the failure mechanism of composite beam-rectangular steel tube joints
under progressive collapse scenario, two composite beam-rectangular steel tube joints specimens were designed, made
and tested to investigate the failure mode and mechanical property. One joint (interior joint) above the removed
column was loaded under sagging deflection, and the other joint (exterior joint) adjacent to the removed column was
loaded under hogging deflection. The results show that the resistant mechanism of the interior joint is flexural action
and compressive arch action at small deformation and catenary action of large deformation. While the resistant
mechanism of the exterior joint is the flexural action at small deformation and the catenary action at large deformation.
However, compressive arch action is observed in the interior joint specimen and increases the flexural resistance by
20% . Meanwhile, the compressive arch action also postpones the catenary action, which causes the resistance of the
interior joint specimen at the large deformation stage is much smaller than that of the exterior joint specimen.

Keywords;: composite structure ; rigid joint; static test; progressive collapse; compressive arch action; catenary action
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Fig. 2 Specimen details
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Table 1 Test results of steel
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Fig. 10 Internal force curves of specimens
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