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Abstract: To explore the evolution of the bonding performance of reinforced concrete using nano-SiO, (NS) and nano-
CaCO, (NC) with full recycled aggregates (FRAC), a central pull-out test was conducted on FRAC specimens with
different NS and NC contents (1% , 2% , and 3% ) and ribbed steel bars. The effects of NS/NC dosage (1% , 2% ,
and 3% ) and corrosion periods (1 day and 3 days) on bonding performance were investigated. First, the compressive
strength and chloride ion diffusion coefficient tests of FRAC revealed that when the NS/NC content was 3% , both sin-
gle and combined doping of NS/NC exhibited higher compressive strength and better chloride ion corrosion resistance.
Then, a comparative study was conducted on the bonding performance of the modified FRAC ( with optimal NS/NC
content) and the unmodified FRAC. The study found that the addition of nanomaterial effectively improved the bonding
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slip performance between ribbed steel bars and FRAC. Under normal conditions, the bonding strength of the modified
FRAC increased by 6.5% ~ 18% . In the case of accelerated corrosion for 1 day, the bonding strength between the
steel bars and FRAC increased. After 3 days of electrochemical accelerated corrosion, the physical filling effect of NS
and NC, as well as the formation of additional C-S-H gel and hydrated calcium aluminate, densified the structure. In
the specimens with a combined NS and NC doping ratio of 3% corrosion, the physical filling effect of NS and NC, as
well as the formation of additional C-S-H gel and hydrated calcium aluminate, densified the structure. In the specimens
with a combined NS and NC doping ratio of 3% corrosion, the physical filling effect of NS and NC, as well as the for-
mation of additional C-S-H gel and hydrated calcium aluminate, densified the structure. In the specimens with a com-
bined NS and NC doping ratio of 3% (S3C3 group) , no surface cracks were observed, while the other groups suffered
from rust expansion damage. Moreover, the corrosion rate of steel bars in nano-modified groups was reduced by 14% to
45% compared with that in the unmodified group, indicating a significant improvement in corrosion resistance. Final-
ly, based on the test data, a bond strength prediction model for FRAC ( Full Recycled Aggregate Concrete) and ribbed
steel bars was established. The calculated values of the model are in good agreement with the test values, which can
accurately predict the bond strength between FRAC and ribbed steel bars under different nano-material dosages and
corrosion states.
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