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Critical failure characteristics and uniaxial compression damage

constitutive equation of recycled concrete

LIN Pengjie' , QIN Yongjun®, YU Jiang®, PI Yanjie’
(1. School of Civil Engineering, Xinjiang Institute of Engineering, Urumqi 830023, Xinjiang, China;
2. School of Civil Engineering and Architecture, Xinjiang University, Urumgqi 830047, Xinjiang, China)

Abstract: Five groups of recycled concrete prism specimens with different recycled coarse
aggregate replacement rates were made and uniaxial compression tests were carried out. The
acoustic emission (AE) parameters of the whole process of uniaxial compression of the prism
specimens were collected, and the uniaxial compression stress-strain curves were drawn. By
analyzing the acoustic emission energy parameters, the time-acoustic emission cumulative energy
curve in the process of compression failure was drawn, and the curve was fitted by the power
function Power formula. The test curve was compared with the fitting curve, and the energy
release law of acoustic emission energy in the damage process of recycled concrete was analyzed by
combining the energy accelerated release theory. The time when the cumulative energy of acoustic

emission increased suddenly was regarded as the critical failure point, and the damage variable
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was defined by the acoustic emission ringing count collected in the whole process of compression,

considering the initial damage caused by the amount of recycled coarse aggregate, the

regeneration parameters were defined by the percentage of recycled coarse aggregate replacement

rate. The acoustic emission damage evolution model was established by means of Weibull

statistical method and damage theory. The acoustic emission damage constitutive equation

considering the influence of initial defects of recycled coarse aggregate was established, and the

stress-strain curve fitted by the new equation was compared with the test curve. The results show

that the fitting curve is in good agreement with the experimental curve, and the new equation can

better describe the damage evolution process of recycled concrete.

Key words: recycled concrete; acoustic emission; energy accelerated release; damage constitutive
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Table 1 Specimen size and mix proportion
s R.Y% A HARHE/ (kg » m™ )
% Rt kiR |k | B | RAER BAEER
RO-1 0 433.33| 195 [523.5] 1 221. 40 0. 00
R3-1 30 [150 mm X [433.33| 195 |523.5 854.98 366.42
R5-1 50 150 mmX[433.33| 195 |523.5 610. 70 610. 70
R7-1 70 | 300 mm [433.33| 195 |523.5 366.42 854.98
R10-1| 100 433.33] 195 [523.5 0.00 | 1221.40
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Fig. 1 Test loading device
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Fig.2 Arrangement of acoustic emission

sensor (unit:mm)
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Fig. 3 AE energy accelerated release fitting curves of
recycled concrete
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Table 2 Parameters of AE energy accelerated release

fitting curve of concrete specimens

¥ 5 FEA AR AR/ Y 28z ZH P
1 0 3.861 1.545
2 30 7.344 2.414
3 50 2.953 1. 650
4 70 2.878 1.137
5 100 1.891 1.037
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