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Study on the Performance of Fly Ash — Steel Fiber Reinforced Fully Recycled Coarse Aggregate Concrete

(T B RSB EEBE, 718 266003)
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Abstract: In order to improve the performance of fully recycled coarse aggregate concrete and maximize the use of waste concrete
resources, the mechanical strength, water absorption, and chloride ion penetration depth tests of fully recycled coarse aggregate
concrete were carried out with the mixing amounts of fly ash (FA) and steel fibers (SF) as the design variables to analyze the
effects of the changes in the mixing amounts of FA and SF on the mechanical and durability performance. The results show that:
the compressive and split tensile strength of recycled coarse aggregate concrete increases and then decreases with the increase of
FA dosage, and increases with the increase of SF dosage; water absorption, chloride ion penetration depth decreases and then
increases with the increase of FA dosage, and slightly increases with the increase of SF dosage; 15% FA dosage has the best
performance of the concrete, and 30% FA dosage in 90 d is better than that of unadulterated FA; the double — dosing of FA and
SF has a synergistic effect, which can improve the mechanical strength and alleviate the effects of SF dosage. The double mixing
of FA and SF has synergistic effect, which can improve the mechanical strength and alleviate the unfavorable effect of SF on
durability, and it is recommended to use the mixing combination of 15% FA +1.0% FS. The results of the research can
provide reference for the proportion design of fully recycled coarse aggregate concrete.
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Table 1 Cement, FA main chemical composition / %
b2y ALO;  Si0, Ca0 MgO Fe,0; Na,0O K,0
ke 54 237 6lL.4 L6 41 0.4 1.3
FA 32.4 55.2 3.1 0.5 3.4 0.1 2.6
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Table 2 FA, SF recycled coarse aggregate concrete mix ratio

/ (kg/m*)
Y K FA SF
FAOSFO 490.0
FAOSKO. 5 490.0 39
FAOSF1 490.0 78
FA15SFO 416.5 73.5
FA15SFO. 5 416.5 73.5 39
FA15SF1 416.5 73.5 78
FA30SFO 343.0 147.0
FA30SFO. 5 343.0 147.0 39
FA30SF1 343.0 147.0 78
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Fig. 1 Compressive strength of recycled coarse aggregate
concrete with different ages of FA and SF admixture
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Fig.2 Splitting tensile strength of recycled coarse aggregate concrete
with different ages of FA and SF admixture
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Fig.3 Water absorption of recycled coarse aggregate concrete
with different FA and SF admixtures
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Fig.4 Depth of chloride penetration in recycled coarse aggregate
concrete with different FA and SF admixtures
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