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Experimental study of the effect of fly ash on compressive performance and

durability of the recycled aggregate concrete
ZHANG Haobo, REN Huichao, KOU ]Jialiang
(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)

Abstract: This paper investigates the variable admixture of flyash effecting on the properties and
durability of recycled concrete, through crush index, compressive strength, permeability, frost
resistance and sulfate corrosion resistance tests. The results indicate that the crushing value rea-
ches to minimum when the mixed proportion of recycled aggregates is 1:1:2 at 20 MPa, 25 MPa
and 30 MPa. Besides, the 28-day compressive strength of concrete, when the substitution ratio of
flyash for cement is 10%, is about 60% higher than that of concrete without flyash. The imper-
meability can be significantly improved when the substitution ratio ranges from 10% to 20%. In
addition, if 10% of cement is replaced by flyash, after 100 cycles of freezing and thawing, elastic
modulus for concrete remains higher than 60% of before. The concrete resistance to sulfate cor-
rosion approaches maximum when the substitution ratio is about 15%. Also, mass loss rate is
not significant after the tests of frost resistance and resistance to sulfate corrosion. Thus, flyash
can improve the mechanical properties and durability of the recycled aggregate concrete in certain
extent. Moreover, it is of significance in recycling waste concrete.
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Tab.1 The content of recycled aggregate concrete components

- K/ LK / A B RE (kg/m?) Bk / WK/
(kg/m*) (kg/m*) PNy ik T4 R R (kg/m”) (kg/m*)
0% 375 0 990 424. 28 866. 82 3.75
10% 337.5 56. 25 990 424.28 843. 81 3.38
15% 318.75 84. 38 990 424. 28 837. 81 3.19
20% 300 112. 50 990 424. 28 827. 88 3.00
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THAE ORI HE W48 A — B R T R AR R
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Tab. 2 The gradation of recycled aggregate

sy ENGE S @ N A
20 MPa 25 MPa 30 MPa
sy 25% 25% 50 %
Bt 25% 50% 25%
s = 50% 25% 25%
# 3 EMEME
Tab. 3 Crushing value
FH% 2.5 mm iR /kg  JEWE(H/ kg FRARE M/ %
gy 2.522 0.478 15.9
HEH— 2.440 0. 560 18.7
B 2. 464 0.536 17.9
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Fig.1 The cleaving surface of compression test
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Fig. 2 The seepqage surface of impermeability test
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Fig. 3 The specimen of frost resistance test
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Fig. 4 The specimens of corrosion resistance test
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Fig.5 The curve of recycled aggregate concrete

strength values
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Fig. 6 The curve of level of permeability of

recycled concrete
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Tab.4 Recycled concrete horizontal natural frequency

of vibration

K IR N YR VR A6 34 5 A 1] B BR A%/ Hz
BE/% N=0 N=25 N=50 N=75 N=100
0 721 610 598 573 558
10 681 650 663 638 614
15 743 669 625 593 566
20 758 642 619 558 527
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Fig. 7 The curves of relative transverse elastic modulus
3.4 ImBRIAEMKE

PUBL IR +h (2 i 50 R o8 R ik . 4 15 kT
T A B L o 5 R R R Tl R R s b dn 3k 5.6
fi .

Hi 2% 5 AT, BERY I B BB, BT R R R
PR SE G B 2 5 SN AR i, HEE B R R
10 % ~15 % 2 [ A7 76 fie/MA - (H R b 4 41 5 5
AR A AR N AR K N B K Y 0% 48 1AL IR R
it 3%,

S



414 VU223 TR 222447 (2016) 4 32 4 4 1Y

5 FARE AR E R
Tab.5 Quality of recycled concrete specimens before

and after erosion

LIRSS = gy s/ JoT £ 4t
BR/% 1R DT/ kg RhlE kg S )Y
0 2. 403 2. 335 2. 80
10 2. 328 2.317 0.47
15 2. 455 2.439 0. 65
20 2. 387 2. 376 0. 46

K6 FAEIRBE LI R i 6 5

Tab. 6 The strength of recycled concrete erosion test

specimens
B IR 28 d #r [E2L Y pol= | fiif
Ba/%  fE/MPa GRJE/MPa BEJE/MPa R
0 28.5 27.5 34.03 0. 898
10 10. 6 17.78 52.03 0.918
15 12. 4 19. 27 19.5 0.995
20 29.5 32.95 35.13 0.938
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