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Bond Behavior between Waste Fiber-Recycled Concrete and Reinforcement
under Freeze-Thaw Cycles

LIU Yu, ZHOU Jinghai', WU Di, KANG Tianbei, YU Hanglin
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: Firstly, the effects of freeze-thaw cycles, replacement rate of recycled aggregates, and volume fraction
of waste fibers on bond behavior between recycled concrete and reinforcement were studied under freeze-thaw cycle
test. Secondly, the bond damage mechanism was analyzed from the perspective of energy conservation and dissipation.
Finally, the bond-slip model was established based on the damage and strength degradation theory. The results show
that the bond performance between waste fiber-recycled concrete and reinforcement becomes poor with increasing
freeze-thaw cycles and replacement rate of recycled aggregates. The proper amount of recycled fiber is beneficial to
the bond behavior between recycled concrete and reinforcement after freeze-thaw cycles, and the bond strength is
improved by 11.35% when the volume fraction of recycled fibers is 0.12%. The proposed bond-slip model can better
characterize the relationship between bond strength and relative compressive strength.
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Table 1 Performances of coarse aggregates

Type  Gradation/mm

Apparent density/(kg-m ™) Bulk density/(kg-m ™)

Water absorption(by mass)/ %  Crushing index(by mass)/ %

NA 5-20 2730 1850
RA 5-20 2460 1275

1.12 6.4
4.36 17.0

x2 KHEAHR

Table 2 Mix proportions of specimens

Amount of material/(kg-m )

Specimen wa/ % Prr/ V6
Cement Sand NA RA Water
NC 0 0 390 709 1156 0 195
RC50 50 0 390 709 578 578 219
RC100 100 0 390 709 0 1156 243
WFRC50-12 50 0.12 390 709 578 578 219
WFRC50-24 50 0. 24 390 709 578 578 219
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Sketch of center pull-out specimen(size: mm)
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Fig.2 Influence of freeze-thaw cycles on mass loss

ratio of specimens
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Fig.5 Influence of freeze-thaw cycles on bond strength of specimens
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Fig. 6 Influence of freeze-thaw cycles on bond-slip curves
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Table 3 Characteristic parameters of specimens
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