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Evaluation of collapse process of concrete structures using coupled meso-macro mecha
nical modeling
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Numerical simulation method of the failure behaviors of concrete structures subjec
ted to seismic loading with high-resolution has been developed in order to estimate the safety of importan
t structures. First, Rigid—Body—Sprin% Model (RBSM% applied the proposed meso-scale constitutive models, w
hich can quantitatively estimate the fracture localization behavior of concrete, has been enhanced to deal

with cyclic loadings and dynamic problems. In addition, a coupled RBSM - FEM has been developed. FEM repr

esents the steel reinforcing material and the macro-scopic mechanical behaviors of reinforced concrete ele
ment. The proposed method can reasonably simulate the detailed cracking information and the post-peak beha
viors such as crack width, crack angle, crack spacing and the volume of the fracture localization, while i
t can reduce the computational cost by using the different scale models at the each region in the whole re
gion of analytical object in accordance with the required resolution.
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