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A Freezing-Thawing Modification Method for Recycled Coarse Aggregate
Based on Crystallization Fracture of Pores

GONG Fuyuan', ZHI Dian, WU Qingpei, ZHAO Yuxi

(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: Based on the crystallization fracture principle of ice forms in porous cement-based materials and initiates
cracking during freezing-thawing cycles, freezing—thawing modification experiments of recycled coarse aggregate
under different working conditions were carried out to remove part or all of the attached old mortar. The results show
that the lower of the minimum freezing-thawing temperature is, the faster of the peeling of the attached mortar is.
After a certain number of freezing-thawing cycles, the attached mortar is almost completely peeled off. Besides, the
physical and mechanical properties of the modified recycled coarse aggregate are close to those of natural aggregate.
In addition, the high temperature drying treatment before freezing-thawing cycles improves the efficiency of the
method. Finally, based on thermodynamics and poromechanics principles, the process of freezing and cracking to
remove the attached mortar is analyzed and simulated in a mesoscopic model.
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Fig.1 Recycled concrete aggregates of different particle sizes
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Fig.2 Recycled concrete aggregate sample and temperature sensor distribution
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Table 1 Treatment process of each group of materials

Saturation of recycled

Sample 1D t/°C Drying method aggregate before drying Vibrating
NHD,, —20 Non
NHD,,-V —20 Vibrating
HD,;-Ng,-1 —10 1 times at 80 °C Natural dry Non
HD,;-Ng,-1-V —10 1 times at 80 °C Natural dry Vibrating
HD,;-Ng,-1 —20 1 times at 80 °C Natural dry Non
HD,-Ng-1-V —20 1 times at 80 ‘C Natural dry Vibrating
HD,,-Sg-1 —20 1 times at 80 ‘C Saturated Non
HD,-Sg-1-V —20 1 times at 80 'C Saturated Vibrating
HD,-S,00-1 —20 1 times at 200 ‘C Saturated Non
HD,-S,-1-V —20 1 times at 200 C Saturated Vibrating
HD,-S,-2 —20 2 times at 200 °C Saturated Non
HD,,-S,,,-2-V —20 2 times at 200 °C Saturated Vibrating
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Fig.4 Absorption and spalling ratio of recycled concrete aggregate with different freezing-thawing cycles
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Fig. 5 Recycled aggregate before and after freezing-thawing cycles and attached mortar
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Fig.7 Stress-strain relationship during the freezing of pore water
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