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Dynamic Mechanical Properties and Damage Model of Autoclaved Aerated Concrete
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Abstract: To investigate the dynamic mechanical properties and damage constitutive model of fly ash — based autoclaved aerated
concrete (AAC), cylindrical specimens with varying strength grades and dry densities were prepared. Axial compression tests
were conducted using a uniaxial compression testing machine at different strain rates. The results indicate that the failure modes
of AAC under various strain rates primarily involve longitudinal splitting and shear failure. The mechanical properties of AAC are
closely related to strain rates: at higher strain rates, the peak stress increases while the peak strain decreases, indicating
enhanced material brittleness. Additionally, the energy dissipation capacity of AAC improves with increasing strain rates,
demonstrating good energy absorption characteristics under dynamic loading. Among the tested samples, AS5.0 B06 exhibited
the highest energy dissipation capacity, while A3.5 BO5 showed the lowest. The damage constitutive model based on Weibull
distribution effectively predicts the stress — strain relationship of AAC, with particularly high agreement with experimental data at
high strain rates.
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Table 1 Mix proportion of raw materials for specimens /%
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Fig. 5 Stress — strain curve of autoclaved aerated concrete
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Fig. 6 The relationship between peak stress and strain rate
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