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Progressive collapse resistance demand of RC frame structures
based on energy method I: beam mechanism

LI Yi'? YE Lieping® LU Xinzheng’
(1. Key Laboratory of Urban Security and Disaster Engineering of China Ministry of Education
Beijing University of Technology Beijing 100124 China;
2. Key Laboratory of Civil Engineering Safety and Durability of China Ministry of Education
Tsinghua University Beijing 100084 China)

Abstract: The key issue of the progressive collapse ( PC) design method is to determine the PC resistance demand of
the structure with removed members due to accidental action. The empirical parameters that are adopted in the design
methods of the existing codes are difficult to reasonably consider the effect of nonlinear and dynamic behavior during
the PC process of building structures due to the weak theoretical basis. A theoretical framework for the PC resistance
demand analysis of RC frame structures was established based on the energy conservation principle. In this framework
the relationship between the nonlinear dynamic and linear static PC resistance demands for RC frame structures with
beam mechanism to resist PC was derived. The influences of nonlinear and dynamic behaviors were comprehensively
considered so that the nonlinear dynamic PC resistance demands could obtained by using the linear static analysis. At
last the empirical parameters in existing codes were discussed and the proposed demand relationship based on the
energy conservation principle was validated through numerical examples.
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Fig.2 Framework of PC resistance demand analysis

based on energy conservation principle
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