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Abstract: The effects of single bending and compound bending of nano CaCQO, (NC) and fly ash (FA) on the slump,
mechanical properties, chloride penetration resistance, hydration reaction and microstructure of recycled aggregate
concrete (RAC) were studied. The results show that NC can improve the mechanical properties, chloride penetration
resistance and hydration reaction rate of RAC, but reduce its slump. FA can improve the resistance to chloride penetration
and the late mechanical properties of RAC, but reduce its hydration reaction rate and early mechanical properties. The
negative effects of single addition of NC and F A are improved after the two compounds are mixed. RAC has better slump,
mechanical properties, chloride penetration resistance and hydration reaction. The compound bending of NC and FA
can reduce the content of calcium hydroxide (CH) crystals in RAC, fill the pores of RAC slurry structure, repair the
interface transition zone (ITZ) between new and old mortar, and improve the compactness of RAC.
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Table 1 Chemical compositions of cement and fly ash

w/ %

Material SiO, Fe,0, Na,0 ALO, K,0 MgO CaO SO, IL

Cement 21.76 3.41 0.07 5.86 1.22 1.72 62.69 1.09 2.18

FA  46.44 3.12 0.33 38.01 0.88 0.23 7.50 0.69 2.81
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Table 2 Physical properties of coarse aggregates

Crushing value (by Apparent density/

Packing density/

Moisture content Bibulous rate

A at
gereedle mass)/ % (kg-m™*) (kg=m™*) (by mass)/ % (by mass)/ %
NCA 10 2690 1321 0. 40 0.7
RCA 17 2553 1220 2.01 5.7
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TR+ 0 Bk C30; RCA 45 i 4 2 BB 1T
NCA;NC f1 FA S5l m B ARk ,NC . FA i &4

FAC N wye ~wea. TR EE A RGBS HE WL 2 3.
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Table 3 Mix proportions of concrete specimens

Mix proportion/ (kg-m ™)

Specimen wWye/ % wea/ %
C NC NFA RCA NCA w FA S Additional water
NAC-0-0 0 0 367.4 0 686.5 0 1167.2 180.0 0 3.4 0
RAC-0-0 0 0 367.4 0 686.5 1167.2 0 180.0 0 3.4 58.4
RAC-1.5-0 1.5 0 361.8 5.6 686.5 1167.2 0 180.0 0 3.4 58. 4
RAC-0-15 0 15.0 312.2 0 686.5 1167.2 0 180.0 55.2 3.4 58. 4
RAC-1.5-15 1.5 15.0 306. 6 5.6 686.5 1167.2 0 180.0 55.2 3.4 58. 4
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Fig.1 Slump of concretes
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Fig. 3 Splitting tensile strength and tensile compression ratio of each group of concrete (28 d)
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Fig. 5 Hydration heat properties of cement pastes
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Table 4 Mass loss ratio and CH content of concretes

Mass loss ratio/ %

Specimen wey/ %
400—-450 C 660—770 °C

RAC-0-0 1.45 4.89 14. 22

RAC-0-15 1.04 3.29 9.82

RAC-1.5-0 0.96 5.06 12.82

RAC-1.5-15 1.83 0.96 9.12
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Fig.7 SEM images of concretes(28 d)
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