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Rigid-body-spring model of reinforced concrete columns under cyclic loading
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Numerical analyses of reinforced concrete structures under cyclic loading are pre-

sented. A rigid-body-spring model (RBSM) is used to represent concrete material

as an assemblage of rigid particles interconnected along their boundaries through

flexible interfaces. The material is discretized into a large number of random parti-

cles using Voronoi diagrams in order to reduce mesh bias on the fracture conditions.

Rather than averaging the effect of reinforcing over a regional material volume,

reinforcing material is explicitly modeled. Discrete approaches greatly help com-

prehensively understand failure mechanisms of reinforced concrete columns under

cyclic loading. The model performance is verified by predicting deterioration of

loading capacity due to shear failure after yielding of main reinforcing steel.
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