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Study on the Progressive Collapse Mechanism of RC Frame Structures

LI'Yi LU Xin—sheng YE Lie-ping (Department of Civil Engineering Key Laboratory of Safety and Durability for Civil Engineering
of the Ministry of Education Tsinghua University Beijing 100084 China)

CHEN Shi-cai(The Key Laboratory of Urban Security and Disaster Engineering of the Ministry of Education Beijing University of
Technology Beijing 100022 China)

Abstract  The progressive collapse (PC) mechanism of two typical non-integrated slab and integrated cast-in-situ slab
reinforced concrete (RC) frames with different seismic fortification levels is analyzed by the nonlinear dynamic alternate path (AP)
method. Firstly the two representative PC modes are summarized and it is found that the insufficient lateral stiffness of columns leads
to propagation of collapse in horizontal direction. And then the PC resisting contribution of framed beams at different locations of the
frames is studied by analyzing the mechanical response of the frames with initial damage occurring at different locations. Results
indicate that all beams are able to provide PC resistance by beam action but only the continuous beams with enough horizontal
constraint at both ends are able to provide PC resistance by catenary action. At last the influence of slabs and seismic design on PC
resistance of the two RC frames is discussed by analyzing the PC law of RC frames.
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