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Fig.1 Nonlinear constitutive model
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Fig.4 Load-displacement curve
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Fig.2 Random aggregate model of specimen
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Table 1 Mechanical parameters adopted in calculation
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Fig.5 Stress-strain curve at point A
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Fig.6 Horizontal stress at each point in different planes before and after cracking
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Fig.7 Stress-strain curves for point B with different interface parameters
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Meso-structure numerical simulation of uniaxial failure
of three-graded concrete

REN Chao-jun' DU Cheng-bin' DAI Chun-xia’
1. College of Civil Engineering Hohai Univ. Nanjing 210098  China
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Abstract Concrete was taken as inhomogeneous composites consisting of mortar aggregate and their interface. Numerical
simulation was carried out by use of nonlinear finite element software Marc which could simulate the whole failure
process of specimens of three-graded concrete subjected to uniaxial compression and tension for the Dongjiang arch dam.
The Monte Carlo method was used to generate the random aggregate model and the number of aggregate of different sizes
was determined according to the actual mix proportion. The maximum tensile stress criterion and the linear Mohr-Coulomb
criterion were adopted in the study of specimens subjected to uniaxial tension and uniaxial compression respectively

with the softening of materials taken into account. The results indicate that the mechanical performance of concrete is
closely related to its meso-structure and the meso-failure is the result of accumulation of damages to its meso-structure.
The results also show that the interface is the weakest part where tension-induced cracks or compression-induced yield

are most likely to occur.
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