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Fracture Analysis on Crack Propagation of RC Frame
Structures due to Extreme Loadings
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Jeong, Jae-Pyong Lee, Myung-Gon Kim, Woo
Abstract

The inelastic response of many structural steel and reinforced concrete structures subject
to extreme loadings can be characterized by elastoplastic behaviors. Although excursion
beyond the elastic range is wusually not permitted under normal conditions of service, the
extent of permanent damage a structure may sustain when subjected to extreme conditions,
such as severe blast or earthquake loading, is frequently of interest to the engineer. A blast
is usually the result of an explosion defined as a “sudden expansion”.  This paper discusses
the basic concept that defines blast loadings on structures and corresponding elastoplastic
structural response (displacement, velocity, and acceleration) and try to explain a crack
propagation of concrete in sudden expansion. According to nonlinear finite element analysis,
the crack forms of static and dynamic states displayed different in RC structural members. This
paper also provides useful data for the dynamic fracture analysis of RC frame structures.
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(b) acceleration of blast loading
Fig. 1 Elastoplastic System and Blast Load
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