H3E H4aM MEXREAEHA Vol.37 No.4
2023 4E 8 H FLY ASH COMPREHENSIVE UTILIZATION Aug. 2023

AT OBV BLICHESE LBt s

Study on Damage Detection of Road Fly Ash Concrete Under Freeze—thaw Cycle
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Abstract; Aiming at the problem of low detection accuracy of the existing damage detection methods, the optimization design of the
damage detection method of fly ash concrete on pavement is realized on the premise of fully considering the freeze—thaw cycle. According
to the principle of freeze—thaw cycle, the damage process of fly ash concrete is simulated. The acoustic data of concrete are measured by
ultrasonic pulse wave at the position where concrete may be damaged. The mechanical strength attenuation damage of concrete is
calculated from three aspects: elastic modulus, shear modulus and fracture energy, and the damage of concrete is measured according to
ultrasonic acoustic data. By locating the damage fault position, the damage detection results of fly ash concrete on pavement are
obtained. The results show that the detection errors of the damage detection method in both mechanical damage and structural damage are
lower than the preset values, and the detection accuracy meets the design and application requirements.
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Fig.1 Coupling mechanism of temperature—stress—seepage
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Fig. 2 Determination principle of ultrasonic acoustic parameters
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Table 1 Data table of mix proportion of pavement fly
ash concrete specimens
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Fig. 3 Characterization diagram of concrete specimens treated
with different freeze—thaw cycles
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Table 2 Test results of mechanical properties
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Table 3 Characterization of structural damage detection results
/mm
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Fig.4 Comparison results of mechanical strength attenuation
damage detection errors
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Table 4 Concrete represents structural damage detection results
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M50-2 33.2 1.1 6.7 33.2 1.1 6.7

0 M50-3 18.4 1.5 3.9 18. 4 1.4 3.9
M50-4 16.8 0.8 4.4 16. 8 0.8 4.3
M100-1 36.1 2.3 9.6 36.1 2.3 9.6
100 M100-2 45.7 2.9 7.5 45.7 2.9 7.5

M100-3 27.6 3.0 4.9 27.6 3.0 4.9
M100-4 25.3 1.6 5.2 25.3 1.6 5.1
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