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Analysis of Progressive Collapse Resistance of
Frame-supported Frame Structures

HUANG Yuan',CHEN Qing’

(1. Hu' nan Provincial Key Laboratory on Damage Diagnosis for Engineering Structures, Hu' nan University,
Changsha, China,410082 ;2. College of Civil Engineering, Hu'nan University ,Changsha, China,410082)

Abstract; In order to study the progressive collapse resistance of the frame-supported frame
structure , the microplane model was introduced into ABAQUS by secondary development. The
accuracy and rationality of the analysis model were proved through simulating shear and
progressive collapse specimens. On this basis, the progressive collapse performance of the frame-
supported frame structure was carried out,and the effects of beam span to height ratios, structural
lateral constraints, locations and magnitudes of concentrated load on beam on structural collapse
performance were investigated. Results showed that the shear strength of the transfer beam
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decreased continuously after the peak capacity of compressive arch action, resulting in shear
failure , which made the structure suddenly change from compressive arch mechanism to catenary
mechanism. The tensile force provided by the longitudinal rebars at the end of the beam in the
catenary mechanism could not resist the external load,resulting in the fracture of the longitudinal
rebars in the negative moment zone of the transfer beam and structural failure. The span-to-height
ratio of the transfer beam increased from 5 to 7, the compressive arch capacity decreased by
32.7% and the displacement of shear failure increased by 127% ;when the structure had no lateral
restraint, it was easy to form a strong beam and weak column structure , resulting in column failure ;
the concentrated load on the beam increased from 0.4F, to 1. 3F, ,or its distance from the failed
column increased from [/, /3 to 2/ /3 ,the displacement of shear failure decreased by 74% and 70%
respectively.
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