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Quantification of Localized Fracture Mechanism of Recycled Aggregate

Concrete in Compression using Acoustic Emission Technique

M gHE 28"
Kim, Sun-Woo Yun, Hyun-Do Kim, Yun-Su
Abstract

Reuse of recycled aggregate from demolished concrete structure is beneficial and necessary
from the viewpoint of environmental preservation and effective utilization of resources. The
most important mechanical properties of recycled aggregate concrete (RAC) are the compressive
strength, the tensile and the flexural strengths, the bond strength and the elastic modulus
of such concrete. In particular, the stress-strain relation and fracture process of RAC in
compression is especially important in theoretical and numerical analysis as well as
engineering design of RAC structures. In this paper, to clarify the characteristics of fracture
process in RAC, acoustic emission(AE) method is applied to detect micro-cracking in concrete
under compression. From AE parameters, it is found that cracking and fracture behaviors in
recycled aggregate concrete fairly differ from that of normal and recycled sand concrete.
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Table 1 232/ E2| &AckA(Thomas, 1963)
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Table 2 232|E v gt
Speci W/C Slump | FA ratio S/a Unit weight (kg/m°)
peamen) (9 (cm) (%) (%) W C FA NG | NS RG RS
NN 45 23+2 15 46 175 331 58 927 763 0 0
NR 50 15+2 15 47 175 298 53 979 409 0 402
RN 45 232 15 46 175 331 58 0 763 888 0
Table 3 ZM 2| 22|35 A&
Normal aggregate Normal sand Recycled aggregate Recycled sand
Density (g/cr) 2.65 2.56 2.54 2.47
Absorption (%) 1.39 1.42 1.86 3.64
Fineness modulus 6.02 2.84 6.74 2.89
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Table 4 ©tx 3 BHE713HA| HEEN
Monotonic loading Repeated loading
Specimen fo Eeu Ec fo & (x10°)
(N/mm) (109 (KN/mr) (N/m) 1-1 1-2 2-1 2-2 3-1
NN 34.67 3,887 20.90 46.19 485 470 773 800 1,353
NR 33.91 3,245 21.27 41.28 553 533 893 915 1,730
RN 39.04 2,280 25.37 45.48 573 565 930 943 1,963
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