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Abstract ; The work aims to explore the influence of waste PP fiber on the mechanical properties of
recycled concrete according to the factors such as fiber volume content, aspect ratio and recycled
aggregate replacement rate,so as to improve the utilization rate of waste fiber. Methods 11 groups of
waste PP fiber recycled concrete test blocks were prepared by mixing waste PP fiber with different
length-diameter ratio as reinforcement and recycled concrete with different volume content and different
recycled aggregate replacement rate. The results showed that the volume fraction and length-diameter
ratio of waste PP fiber were 1.5 % and 47.85 respectively when the cube compressive strength and
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splitting tensile strength were the best. At the same time,the cube compressive strength and tensile

strength of waste PP fiber recycled concrete are also related to the replacement rate of recycled

aggregate ,and its strength is approximately linear with the replacement rate of recycled aggregate. The

test proves that the incorporation of waste PP fiber can enhance the recycled concrete and affect the

improvement of cube compressive strength and splitting tensile strength.

Key words :recycled concrete ; waste PP fiber; replacement rate of recycled aggregate ; mechanical

properties
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Table 1 The physical performance of recycled coarse aggregate
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Fig. 1 The PP fiber for testing
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Table 3 The mixing proportion of each group

i pUK)/ pOKI)/  p(B)/  p(REREHRL/ p(HEFRY / p(BIIK) /1 AFUEAARL LR 2K
(kg'm~®) (kg'm™3) (kg-m3) (kg-m™?) (kg-m™3) (kg-m~) PBE/% R
RC-100 -0 295 590 704. 48 0 810.53 23.26 0 —

FRC-100 -5 -50 295 590 704. 48 0 810.53 23.26 0.5 47. 85
FRC-100 - 10 -50 295 590 704. 48 0 810.53 23.26 1.0 47.85
FRC-100 - 15 -50 295 590 704. 48 0 810.53 23.26 1.5 47.85
FRC-100 -20 -50 295 590 704. 48 0 810.53 23.26 2.0 47.85
FRC-100 - 15 -30 295 590 704. 48 0 810.53 23.26 1.5 28. 69
FRC-100 - 15 -40 295 590 704. 48 0 810.53 23.26 1.5 38.01
FRC-100 - 15 -60 295 590 704. 48 0 810.53 23.26 1.5 55.47
FRC-60 - 15 - 50 295 590 704. 48 324.21 486. 32 13.96 1.5 47. 85
FRC-30 -15 -50 295 590 704. 48 567.37 243. 16 6.98 1.5 47.85
FNC-0 - 15 -50 295 590 704. 48 810. 53 0 0 1.5 47.85
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Fig.4 The loading equipment for testing cube

compressive strength
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Fig.7 The loading equipment for testing axial

compressive strength
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Table 4 The test results of cube compressive

strength of waste PP fiber recycled concrete

PURMBER PUEMRAE AR

IyeH
I{H/MPa {13MEH/MPa  2%/%
RC-100 -0 34.9 34.9 0
FRC-100 -5 -50  35.7 35.172 64 -1.48
FRC-100 -10 -50  37.2 37.961 04  2.13
FRC-100 -15-50  39.6 37.99228 -4.16
FRC-100 -20 -50  35.7 35.83184  0.37
FRC-100 -15-30  38.0 38.63904  1.82
FRC-100 - 15 -40  39.1 39.028 94 -0.05
FRC-100 -15-60  35.3 36.167 47  2.49
FRC-60 -15-50  40.2 39.868 45 -0.92
FRC30 -15-50  41.5 41.27558 -0.56
FNC-0 - 15 - 50 0.4 42.68271  0.74
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Fig.8 The influence of fiber volume fraction on

cube compressive strength

34.0 a
33.0 |
32.0 . . )
28.69 38.01 47.85 55.47
HEREH

B9 LY RAR LU L7 AT R B Y 20
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Fig. 10 The influence of recycled aggregate

substitution rate on cube compressive strength
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Table 5 The splitting tensile strength

o hih
BERAT s AT
pa hom A

foMpa e L%%ﬁ S
MPa

RC-100 -0 246 247 0.35 0.070487
FRC-100-5-50 2.55 2.2 —-1.16  0.071 429
FRC-100-10-50 2,60 274 169  0.072370
FRC-100-15-50 2.98  2.96 -0.80  0.075 177
FRC-100-20-50 2,61  2.62 032  0.073 109
FRC-100-15-30 2,87  2.88 0.38  0.075 626
FRC-100-15-40 2,91  2.88 -0.97  0.074 520
FRC-100-15-60 2.79 278 -0.48  0.081 365
FRC-60-15-50 2.9  3.03 132  0.074304
FRC:30-15-50 3.11  3.13 0.5  0.074922
ENCO-15-50 3.23  3.20 -0.81  0.076233
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Fig. 11 The influence of fiber volume fraction on

splitting tensile strength
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Fig. 12 The influence of fiber length on splitting

tensile strength
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Fig. 13 The influence of recycled aggregate
substitution rate on splitting tensile strength
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Table 6 The axial compressive strength of each test block

N WA e A OB R AEXT IR 2E/
T4 , N Je/ feu
S £,/ MPa A f, ca/MPa %

RC-100 -0 25.8 26.012 37 0.737 277 0.71
FRC-100 -5 - 50 26.8 26. 608 64 0.758 722 0.8l
FRC-100 - 10 - 50 27.8 27.704 29 0.73278 -0.46
FRC-100 - 15 - 50 29.6 29. 545 28 0.759 971 -0.11
FRC-100 - 20 - 50 26.8 26. 608 64 0.752 332 -0.63
FRC-100 - 15 - 30 28.1 28.285 65 0.749 488 0.55
FRC-100 - 15 - 40 29.2 29.105 53 0.741 378 -0.28
FRC-100 - 15 — 60 26.6 27. 048 39 0.747 354 1.82
FRC-60 - 15 - 50 30. 1 29.992 48 0.734 300 -0.32
FRC-30 - 15 - 50 31.3 30. 939 06 0.732 517 1.02
FNC-0 - 15 - 50 31.3 31.580 06 0.743 174 0.77
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Fig. 14 The influence of fiber volume content
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