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Research on Mechanical Properties of Nano-SiO, Strengthened Recycled

Aggregate Concrete Beam with Corroded Reinforcements
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Abstract; Measurement of nano-reinforced recycled aggregate surface was adopted to improve the
performance of recycled aggregate. Considering the influences of nano-SiO, content and
replacement ratio of recycled aggregate, 1 ordinary performance concrete (OPC) beam and 8
recycled aggregate concrete (RAC) beams were designed and made. Non-uniform corrosion of
steel was accelerated with electrification between the steel bar and a nearby fine stainless-steel

wire embedded in concrete beams. The crack development, load-deflection curve and ultimate

Y 75 B #5:2020-10-09
HEEWH HEHARBFEIESTH(51878319,51778272,51608233)
1B 8 40 KR (1982-) . 55 B P MR . B BE2, T2t 15 E-mail: yand@ ujs. edu. en,



% 3

HARAE.F . XEAHSEEEHEL SO, BLBFETHRERLZS ABRGEHFR

91

bearing capacity were recorded and analyzed during four-point bend loading process after the
reinforcement achieved a desired corrosion condition. The calculation formula of bearing capacity
of RAC beams after corrosion-induced cracking was revised by considering the effects of steel
corrosion ratio and replacement ratio of recycled aggregate. The results show that the flexure
capacity of RAC beam is lower than that of natural aggregate concrete beam with the same
corrosion ratio. The bearing capacity of RAC beam with 25% replacement of recycled aggregate
decreases 19. 3%, which is larger than other RAC beams. The development of concrete crack is
basically same for all beams. The maximum crack width increases with the increase of corrosion
ratio of reinforcement and decreases firstly and then increases with the increase of nano-SiO,
content. Non-uniform corrosion of steel in concrete can be accelerated with electrification between

the steel bar and a nearby fine stainless-steel wire embedded in concrete beams. The proposed

method and results are helpful to promote the application of RAC in coastal environment.
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Fig. 2 Size and Reinforcement of Test Beam (Unit:mm)
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Tab.3 Test Parameters of Nano-reinforced RAC Beams
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Tab.4 Experimental and Calculated Values of Ultimate Bending Capacity of RAC Beams
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