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Experimental Study on the Effect of Composite Powder and Polypropylene
Fiber on the Frost Resistance of Recycled Concrete
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Abstract: The influences of 4 factors on the frost resistance of recycled concrete, including the

mix quantities of fly ash, mineral powder, polypropylene fiber, and regenerated aggregate, were
studied by the orthogonal testing method. The optimal ratio which meets the demands of good frost

resistance was obtained by analyzing the mass loss rate and relative dynamic elastic modulus of

concrete. Meanwhile, the analysis on the stress-strain curves of concrete with optimal mixture

ratio,ordinary concrete (reference group) and recycled aggregate concrete (control group) was
carried out to examine the rationality of the optimized result.
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Tab.1 Orthogonal factor level table

KF RAA/% FAB/% MPC/% PPF D/(kg+m %)
1 0 0 0 0
2 50 20 5 0.6
3 100 30 10 0.9
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*k2 RELTEELL

Tab.2 Mix proportion of concrete kg/m?

I gs = NA RA C FA MP PPF S W WR
S1(A: B, C1 D) 1 150 0 416.0 0 0 0 647 187 3.12
S2(A1 By C; Dy) 1150 0 312.0 83.2 20.8 0.6 647 187 3.12
S3(A; Bs C3 D3) 1150 0 249.6 124.8 41.6 0.9 647 187 3.12
S4(A; By Cz D3) 575 575 395.2 0 20.8 0.9 647 187 3.12
S5(A; By C3 Dy) 575 575 291.2 83.2 41.6 0 647 187 3.12
S6(A; Bs Cy D) 575 575 291.2 124.8 0 0.6 647 187 3.12
S7(Asz By C3 Dy) 0 1 150 374.4 0 41.6 0.6 647 187 3.12
S8(A3 By Cy D3) 0 1150 332.8 83.2 0 0.9 647 187 3.12
S9(A; B3 Cz Dy) 0 1 150 270.4 124.8 20.8 0 647 187 3.12
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Fig.1 Concrete appearance after different freeze-thaw cycles
x3 BEIFEMIAEER
Tab.3 Results of concrete freeze-thaw test
S JEAEAIAE W/ % \FIXS B AR Py/ % 28 d HLIE
N=25 N=50 N=75 N=100 N=125 % /MPa
S1(A; B: Cy D) —-0.06 \93.26 0.54 \87.25 1.35\53.30 1.80 \43.45 2.31\36.51 39.22
S2 (A By Cy Dy) 0.24\79.93 1.44 \59.60 1.64 \53.41 2.48\50.48 3.98 \38.83 38.79
S3(A;1 Bs C3 D3) 0.34\93.07 1.20\91.17 1.33\70.78 1.80 \47.90 3.79\37.23 36.19
S4(A; By Cz D3) 0.03 \99.28 0.60 \84.83 2.61\55.33 3.24\41.78 3.66 \38.14 35.70
S5(A; By C3 Dy) 0.61\71.19 2.30 \66. 38 4.02\53.22 5.18 \44.34 6.75\39.73 29.72
S6(A, Bs Cy D2) 0.78 \92.93 2.41\65.97 4.17\50.78 5.24 \44.02 6.52 \39. 84 30. 60
S7(As By C3 D2) -0.13\80.39 0.59\53. 28 2.05\44.34 3.75\40.53 4.64\33.15 31.73
S8(A3 By C1 D3) 0.48 \61.76 1.06 \46.81 2.13\43.52 3.96 \43.45 4.72\38.52 33.46
S9(A; B3 Cz Dy) 0.22 \49.98 1.09 \45.11 1.63 \45.07 2.80 \43.52 5.26 \32.61 29.70
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Fig.2 Mass loss curve along with the change

of number of freeze-thaw cycles
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Tab.4 Range analysis table
e ez
B BE AERT By A

A 6.44 2.76
B 3.39 2.75
C 2.19 1.58
D 2.23 2.01
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Fig.3 Orthogonal analysis diagram

of the compressive strength
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Fig.4 Orthogal analysis diagram of

the relative loss modulus
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Fig.5 Stress-strain curves of concrete after

different number of freeze-thaw cycles
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