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Abstract:

utilization of waste concrete resources, a novel full

To realize the maximum and low-carbon

recycled aggregate concrete (FRAC) was proposed, i.e.,
using the recycled coarse and fine aggregates processed
from waste concrete to replace natural sand and gravel to
prepare new concrete. Taking four different aggregate
combinations as parameter variables, the mechanical

properties, shrinkage characteristics, and uniaxial

compressive stress-strain relationship of FRAC were
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experimentally studied. The results show that the recycled
aggregate combinations have an adverse effect on the
development of concrete compressive strength, especially
for concrete with full recycled fine aggregate. But by
adjusting the mixing proportion, the FRAC can meet the
design requirement for strength grade above C30. The full
recycled aggregate combination increases the drying
shrinkage of concrete, especially at the early stages. When
FRAC has a

compression,

small deformation under uniaxial
the damage began to develop and
accumulate obviously. By considering the initial damage
and mechanical damage, a damage constitutive model for
FRAC under compression was established, which could
well describe its stress-strain behaviour. Finally, the
future research direction of improving the mechanical

properties of FRAC was prospected.

Key words: full recycled aggregate concrete(FRAC);

recycled coarse aggregate; recycled fine aggregate;

mechanical property; shrinkage; damage constitutive

relationship
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Fig. 1 Grading of natural and recycled aggregates
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Tab.1 Physical property of coarse and fine aggregates

K Rof/mm AMPEERHL  TRERE/ %0 BB E L/ % FEL/ (kg. m ) WK/ % FAKER/
RFA 0.15~4.75 3.4 2236 13.3 6.6
NFA 0.15~4.75 3.2 2610 1.0 0.9
RCA 4.75~25 13.8 2614 7.7 4.5
NCA 4.74~25 5.1 2782 0.9 0.8
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Tab. 2 Mix proportion of concrete
Hifii:kg'm”

4% JKJE NFA RFA NCA RCA /K Bk woKs]
NAC 400 728 0 113 0 180 0 0.8
FRCAC 400 728 0 1066 180 9.5 1.2
FRFAC 400 0 654 1134 0 180 17.7 1.0
FRAC 400 0 654 0 1066 180 27.2 2.0
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Fig. 2 Experimental setup of uniaxial compression
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Fig. 3 Compressive strength of concrete versus time
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Fig. 4 Drying shrinkage of concrete versus time
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Tab.3 Characteristic index and model parameters for stress-strain curve of concrete
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S/ MPa e, /1070 g, /107° €0/€ E/GPa  E./GPa  E_/E. A k
NAC 53.4 1.70 3.01 1.7 37.6 31.5 0.84 0.002 31 5.599
FRCAC 43.5 2.09 3.05 1.5 28.4 20.9 0.74 0. 003 00 3. 253
FRFAC 39.5 2.16 3.02 1.4 27.4 18.3 0.67 0.003 11 2.476
FRAC 38.2 2.06 2. 87 1.4 25.1 18.6 0.74 0. 002 96 3. 310
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