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SIZE EFFECT ANALYSIS OF PLAIN CONCRETE BEAMS
BY USING RBSM WITH VORONOI ELEMENTS
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By Norio TAKEUCHI, Masatoshi UEDA, Hiroaki KITOH, Harunori HIGUCHI and Atsushi KAMBAYASHI

Rigid Bodies-Spring Models (RBSM) were proposed by Prof. KAWAI in
1977 on the basis of the experimental evidence for solids under the ultimate
state of loading. These models consist of rigid bodies and two types of
connection springs, one of which resists dilatational deformation, while the
other resists shear deformation. In this way, RBSM can easily express
cracking and slipping to show their influence on the failure of concrete
structure. However, the weakness with RBSM is that the collapse pattern is
controlled by the mesh division, and analysis in cases where the cracking
pattern can not be estimated is difficult. To resolve this problem, the authors
applied Voronoi elements to the RBSM analysis. This study discusses the
analysis of plain concrete beams and the possibility of analyzing size effects
according to RBSM with Voronoi elements.
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