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Abstract: A rigid body spring model with random geometry was proposed to analyze the failure process of
concrete structures. In the proposed method, concrete was modeled by the rigid body spring model with random
geometry. The spring stiffness of concrete was defined by the uniaixal stress—strain curve of concrete, and the
shear failure behavior of concrete was judged by the Mohr—Coulomb criterion. The failure analyses of a double—
edge notched plane under direct shear loading and a single—edge notched beam under two—point loading were
conducted by the proposed method, and the results show that the proposed method easily describe the failure
process of the concrete components from a continuum to a discontinuity, and the predicted crack pattern and
bearing capacity are more close to the experimental results, which means the proposed method is feasible and
effective.
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