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There are many possible types of impact loading, which are induced
from impacts of vehicles, aircraft and falling rocks etc., for different
structures in civil engineering. Even though these loadings may have a
very low probability of occurrence during their lifetime, it is considered
that the consequences of an impact failure can be extremely serious.
Determining the effects of a transient loading event 1is a complicated
process that usually demands a solution using finite element methods. This
not only requires knowledge of nonlinear material properties, which can
change at the high strain-rates related to impact, but also a realistic
prediction of the applied loads. In this study, material tests for both
concrete and steel specimens under high-speed loadings were executed to
explore the dynamic stress-strain relationships. Then, introducing these
dynamic properties of materials to an analogous mechanical method such as a
discrete multi-mass model, the effects of strain-rates on the elasto-
plastic behaviors of reinforced concrete beam under impact loading are
investigated.
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