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Failure Mechanism of Precast Defective Concrete Based on Image Statistics
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Abstract : The uniaxial loading failure process of precast defective concrete containing expanded polystyrene
(EPS) particles was investigated by computed tomography(CT ), acoustic emission( AE) and digital image pro-
cessing(DIP) modeling methods. The mechanism of internal defects on crack propagation was revealed by prac-
tical mesoscopic modeling methods. The results show that the cracks appear at the corner initially and the defect
closer to the outside of the concrete. The bearing capacity is seriously affected by split-type cracks. The open
cracks often appear at the largest macroscopic defect in the horizontal projection. The rationality of using expand-
ed polystyrene particles as prefabricated defects in the concrete is confirmed by CT scan. The established model
can accurately describe the mechanical behavior, which verifies the consistency of meso-simulation and mechani-
cal experiment.
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Table 1 Position, corresponding error of precast defects and error of radius
Designed positi Actual positi
Number o??}f?i’,?));lnl: of (C;qypoz?/;j; Error of position/ % Error of radius/ %
Defect 1 35.0,24.0,80.0 34.2,23.3,81.5 2.20,—2.85,1.92 —3.26
Defect 2 65.0,76.0,60.0 63.2,77.5,62. 4 —2.77,1.96,4.04 3.43
Defect 3 65.0,24.0,60.0 66.3,25.0,62.2 2.00,4.21,3.65 —0.67
Defect 4 35.0,24.0,40.0 36.5,24.9,38.5 4.40,3.79, —3.75 2.73
Defect 5 20.0,50.0,20.0 20.8,47.6,19.9 3.94, —4.79, —0.56 4.54
Defect 6 80.0,50.0,20.0 76.3,49.7,20.7 —4.58, —0.56,3.56 0.10
Defect 7 65.0,76.0,40.0 64.6,78.8,38.8 —0.55,3.69, —3.03 —4.39
Defect 8 35.0,76.0,80.0 36.3,73.6,81.2 3.83, —3.18,1.54 —2.23
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