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Mesoscopic Numerical Simulation of Recycled Concrete under Confining Pressure
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Abstract: To perform a microscale analysis on recycled concrete under high confinement pressure, an improved concrete
damage plasticity model was applied to finite element software. A five— phase random aggregate model was established using
Python to investigate the stress— strain curve and damage failure morphology of concrete under 3, 15, and 24 MPa confinement
pressures with different replacement rates of recycled coarse aggregates. The results show that the accuracy of this material model
is much higher than that of traditional models, and its stress— strain curve development trend and results are basically the same
as the experimental values, with a maximum difference of no more than 10% ; This method can effectively simulate the
mechanical properties of concrete under confinement pressure, when the confinement pressure is low, there are more failure
cracks in the concrete. When the confinement pressure is high, there are more initial cracks in the concrete, but ultimately
only one failure crack will form.
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Fig. 1 Modelling of recycled concrete with different aggregate replacement rates
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Fig.2 Grid division and loading setup
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Fig.3 Stress— strain curves of recycled concrete derived from different methods
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Fig. 4 Damage process of recycled concrete under different perimeter pressures
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