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Analysis on dynamic effect of component failure during progressive collapse

ZHANG Weixi', TU Bingbing’, ZHAO Dong'
(1. School of Science, Xi'an Univ. of Arch. & Tech., Xi’an 710055, China;
2. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi’an 710055, China)

Abstract: Alternate Path Method was used to study the effect of component failure time on the dynamic amplifying factor during
progressive collapse. First, the relationship between dynamic amplifying factors and failure times were derived from the theory.
Second, the transient time history analysis was carried out on a space RC frame structure to obtain the characteristic of initial
displacement, maximum static displacement and maximum dynamic displacement. The general rules of dynamic amplifying factor
changing with the failure time and location, were obtained respectively. Theoretical results were complemented by the simulated ones.
The results show that the local component failure time has a significant influence on the dynamic amplifying factor and there
relationship turns out to be of an inverse type. The distribution of dynamic amplifying factor is found to be different from varies with
the increase of failure time. When the failure time is short enough, the maximum dynamic amplifying factor occurs on the short edge
middle column and the minimum one occurs on the corner column for a non topmost floor. However, the distribution of dynamic
amplifying factor is just the opposite for longer failure time.

Key words: RC frame structure; alternate load path method; failure time; dynamic amplifying factor; transient time history analysis
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