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Effect of Mixed Nano-SiO, and Fly Ash on Properties of
Recycled Aggregate Concrete

XIAO Jian-zhuang, CHEN Xiang-lei, LI Biao, XUE Song-tao, DUAN Zhen-hua
(College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The effects of fly ash and Nano-SiO, on the workability, compressive strength (7, 28,
90 d), flexural strength (28 d) and splitting tensile strength (28 d) of recycled aggregate
concrete (RAC) were studied by using mass substitution method. When casting the sample, a
new two-stage mixing method was proposed based on the existing mixing method. The recycled
coarse aggregate, Nano-SiO, and additional water were stirred, so that some Nano-SiO, particles
could be absorbed by the recycled coarse aggregate to fill the pores and micro cracks of the old
mortar. The results show that the slump of RAC decreases with the increase of Nano-SiO,
content, and the reduction of slump caused by Nano-SiO, can be alleviated with the addition of {ly
ash. Under the condition of the same fly ash content, the compressive strength, flexural strength

and splitting tensile strength of RAC grow up with the increased content of Nano-SiO,. With the
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combination of Nano-SiO, and fly ash, not only the early strength reduction of RAC caused by fly

ash can be compensated, but also the compressive strength of RAC at the age of 90 d is

significantly higher than that of RAC adding the two materials respectively. When the mass

fraction of Nano-SiO, content is 1%, the compressive strength of recycled concrete at the age of

90 d increases by 3. 0 MPa compared with RAC. The flexural strength and splitting tensile

strength of RAC are significantly improved by adding both Nano-SiO, and fly ash. The flexural
strength of S2F30 is 24. 17 % higher than that of F30, and the splitting tensile strength of S2F30
is 12. 68% higher than that of RAC mixed with Nano-SiO, or fly ash alone.

Key words: recycled aggregate concrete; old mortar; Nano-SiO,; fly ash; mass substitution
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Tab.1 Chemical Component of Fly Ash and Cement %
R Si0, Al Oy Fe, O CaO TiO, MgO SO; Na, O K, O P,0s HiAl
LATC Y3 53.9 31.1 4.2 4.0 1.1 1.0 0.7 0.9 2.0 0.7 0.4

K 21.1 4.3 2.5 65.9 0.1

1.5 2.3 0.1 0.5 0.0 1.7
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Tab.2 Properties of Nano-SiO, Colloidal
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Tab.3 Physical Properties of Recycled Coarse Aggregate

R HER B L/ (kg » m™ %) KIWHRE/ (kg » m™*) FEREFE R/ % WK R/ Y TR/ %
KRB R 1 450 2 675 3.54 1.27 0. 85
TR R 1220 2 553 14. 30 6.92 2.01
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Tab.4 Mix Proportion of Concrete kg+m?
TR BE 12T K e I ik SiO;, LA R PN A ik B Hm ok %S|
NAC 320.0 0 0. 00 1113.6 806. 4 160. 00 0. 00 2.5
RAC 320.0 0 0. 00 1062.8 806. 4 160. 00 54.68 2.1
F30 224.0 96 0. 00 1062.8 806. 4 160. 00 54.68 1.9
S1 316.8 0 10. 67 1062.8 806. 4 160. 00 47.21 3.1
S1F30 220.8 96 10. 67 1062.8 806. 4 160. 00 47.21 2.7
S2 313.6 0 21.33 1062.8 806. 4 160. 00 39.75 4.0
S2F30 217.6 96 21.33 1062.8 806. 4 160. 00 39.75 3.5
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Tab.5 Slump and Mechanical Properties of Concrete

Experimental Results

REE+ | JHEE/ YU 58/ MPa P | BF B
FH mm 7d 28 d 90 d | B /MPa| i f /MPa

NAC 80 19.75 22.00 27.89 4.97 2.65
RAC 100 13.79 17.06 19.52 3. 45 1.82
F30 130 9.33 | 13.73 | 18.52 | 3.31 2.13
S1 45 16.98 | 20.55 | 21.26 | 3.85 2.08
S1F30 90 13. 80 17.59 22.60 3.73 2.26
S2 10 18.87 | 23.08 | 24.30 | 4.11 2.33

S2F30 65 16.17 | 21.51 | 26.63 | 4.02 2.40
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Fig. 1 Slump of Fresh Concrete
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