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Research on Acoustic Emission Constitutive Model of Solid Waste Concrete

Incorporated with Carbon Nanotubes
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Abstract: To investigate the relationship between acoustic emission parameters and damage evolution in solid waste
concrete, uniaxial compression tests were conducted with different substitution ratios of recycled aggregates and
different dosages of carbon nanotubes(CNT ). The entire testing process was monitored for damage using acoustic
emission technology, and a damage constitutive model based on the stress-strain curve was established. Internal
damage analysis of the solid waste concrete was performed using strain-damage variables. The results indicate that
when the CNT incorporation rate is 0.10% , the compressive strength of the solid waste concrete reaches the highest
value. Meanwhile the changes in energy, cumulative ring count, and /-value are relatively dense. Through the
analysis of acoustic emission parameters, it is found that the unstable failure of solid waste concrete occurrs with the
abrupt change stages of energy and cumulative ring count. The established damage constitutive model effectively
fits the entire stress-strain curve of the specimen. In this model, the damage variable exhibits an S-shaped growth
trend with the increase of strain, which can accurately describe the damage evolution process of solid waste concrete
within a specific time.
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Table 1 Mix proportions of solid waste concretes

Unit: kg/m’
Group Cement Water Sand NCA RCA CNT PC
RO-T50-CO 373 194 322 1207.50 0 0 1.492
R50-T50-CO 373 194 322 603.75 603.75 0 1.492
R50-T50-C5 373 194 322 603.75 603.75 0.186 5 1.492
R50-T50-C10 373 194 322 603.75 603.75 0.3730 1.492
R50-T50-C15 373 194 322 603.75 603.75 0.5595 1.492
R50-T50-C20 373 194 322 603.75 603.75 0.746 0 1.492
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Fig.2 Variation curves of load, energy, and cumulative ring count over time for specimens under uniaxial compression
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Table 2 Parameter a, k values of damage constitutive equation

2

Group a k R°
RO-T50-CO 0.018 1 1.859 0.924 945
R50-T50-CO 0.0195 1.460 0.919 134
R50-T50-C5 0.017 4 1.530 0.955 609

R50-T50-C10 0.019 3 1. 886 0.953 310
R50-T50-C15 0.017 7 1.297 0.921774
R50-T50-C20 0.019 3 1.614 0.948 712

Note: R” represents the regression sum of squares under the

fitted function.
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