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Abstract:In order to study the effect of the replacement ratio of recycled coarse aggregates and the volume
of waste fibers on the creep failure time, creep deformation and creep of waste fiber recycled concrete, a
group of ordinary concrete and 4 groups of waste fiber recycled concrete specimens creep tests at 85 %, 90%
and 95% stress levels were carried out under laboratory conditions. The test results showed that with the
increase of the replacement rate of recycled coarse aggregate, the time of creep failure, the creep
deformation and the creep degree increase; with the increase of the volume of waste fibers, the creep
deformation and creep degree decrease, the time of creep failure increases. The addition of waste fibers can
effectively alleviate the degree of compression and creep damage of recycled concrete. The ACI209R creep
prediction model was modified based on the replacement rate of recycled coarse aggregate and the volume of
waste fiber. The model prediction results were in good agreement with the experimental values.
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Table 1 Basic performance of recycled coarse aggregates
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Fig. 1 Waste fibers
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Table 2 Mixture ratio
P AR ML R B 7 £ AR Kig/ W/ KIKE R/ TR HLE R/ K/
BRE/ % BAR/Y% (kg +m™ %) (kg +m™ %) (kg +m™ %) (kg +m™?) (kg + m~?%)

NC 0 0 390 709 1156 0 195
RC50 50 0 390 709 578 578 195+10
RC100 100 0 390 709 0 1156 195+20
FRC50-0. 08 50 0.08 390 709 578 578 195+10
FRC50-0. 12 50 0.12 390 709 578 578 195+10
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Table 3 Cube compressive strength of waste fiber recycled concrete

1 SR Af 4%/ kN 1 35 fof 2% Bt HE 5
I EE TR o o
1# 2% 3 FXIME /KN X/ MPa
NC 708.4  926.8  913.6 913.6 40. 6
RC50 880.8 823.2 838.4 847.5 37.7
FRC50-0.08 810.8 914.0  833.6 852.8 37.9
FRC50-0.12 901.7 855.2  856.8 871. 2 38.7
RC100 870.2 812.0  804.8 829.0 36. 8
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Table 4 Axial compressive strength and elastic modulus of

waste fiber recycled concrete kN
W PR a7 2%/ kN WA BURIREE  SPER
Wy —
14 2# 34 CFEM/KN L/ MPa it/ GPa
NC 655.2 572.6 666.4 631.4 28.1 35.3
RC50 596.0 524.4 531.2 550. 5 24.5 32.3
FRC50-0.08 571.6 468.4 556.0 556.0 24.7 32.1
FRC50-0. 12 674.4 587.2 541.2 601.0 26.7 31.0
RC100 527.6 418.8 557.6 527.6 23.4 29.4
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Fig. 2 Creep device under 85% stress level

and schematic diagram
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Fig.3 Creep device under 90% and 95% stress

level and schematic diagram
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Fig. 4 Compressive strength of recycled fiber concrete prism
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Fig. 5 Creep deformation of Specimens
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Fig. 6 Creep degree of Specimens
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Fig.7 Creep deformation of concrete with different

recycled aggregate replacement ratio
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Fig. 8 Creep deformation of concrete with different

waste fiber replacement ratio
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Fig.9 Micromorphology of recycled concrete
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Fig. 10 Micromorphology of waste fibers
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Fig. 11 Comparisons of creep coefficient between

prediction and test values
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