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Abstract

Due to the difficulty of macroscopic models in revealing the relationship between the internal struc-
ture, composition, and macroscopic mechanical properties of concrete, this study establishes a
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random aggregate microscopic model for finite element uniaxial compression test simulation. Write
a program in Python language for preprocessing, generate random convex polygon aggregates, and
implement automatic random feeding of aggregates to establish a random aggregate model. In the
finite element software Abaqus, a uniaxial compression simulation was conducted on a random ag-
gregate model based on a plastic damage model to track the damage development process of the
compression failure of the specimen. Cracks are always found to occur from the interface transition
zone, bypassing the aggregate and developing into the mortar matrix until the specimen penetrates
and fails. And quantitatively provided the influence of aggregate particle size on the content of in-
terface transition zone at the same feeding rate.
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Figure 2. Random aggregate model
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Figure 3. Finite element model
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Figure 4. Microscopic components of finite element model
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Table 1. Microscopic material parameters
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HE 70 0.16
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ITZ 18 0.2 20 3.0
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Figure 5. Axial compression failure diagram
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Figure 6. Stress-strain relationship
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Figure 7. Axial compression time history chart
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Figure 8. ITZ distribution of different particle sizes
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Table 2. Statistical table of interface transition zone content

#2 FATEXSERITE

WG Fri it X T TIE
20-1 838
20-1 830 832
20-3 828
15-1 1128
15-2 1129 1131
15-3 1136
10-1 1669
10-2 1680 1672
10-3 1668
5-1 3363
5-2 3355 3350
5-3 3332
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