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FORMULATION OF ORTHOTROPIC CONSTITUTIVE MODEL FOR CONCRETE
MATERIALS UNDER HIGH STRAIN-RATES AND TRIAXIAL STRESS STATES

Kazunori FUJIKAKE, Katsutoshi UEBAYASHI, Tomonori OHNO,
Jun MIZUNO and Atsushi SUZUKI

To assess properly the crashworthiness and the safety of the RC structures subjected to impact/impulsive loads, it is important to
find precisely the dynamic mechanical properties of the concrete materials. Over the last two decades many studies have been
undertaken on the behavior of the concrete under uniaxial rapid loading. However, the actual concrete material within the RC
structures may be generally under triaxial stress states due to the complex toadings and the confining effect of the transverse
reinforcement. Thus, the apparatus for testing concrete under the triaxial rapid compressive stress states was newly developed in this
study. This study is to investigate the behavior of concrete material subjected to high strain-rate and triaxial stress. The compressive
strength of specimen, the confining pressure and the loading rate are chosen as test parameters. From test results, the effects of these
parameters on the mechanical properties of concrete material are examined. Furthermore, based on the concept of the equivalent
uniaxial strain, the orthotropic constitutive model with the strain-rate effects is proposed.



