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Study on the Properties of Recycled Coarse Aggregate Concrete Reinforced with Polypropylene Fibers
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Abstract: To investigate the effects of fly ash, silica fume, and polypropylene fiber ( PPF) on the mechanical and durability
properties of concrete incorporating recycled coarse aggregate (RA), concrete specimens with varying PPF and RA contents were
prepared. These specimens utilized 20% fly ash and 5% silica fume to replace cement at an equal mass ratio. Tests conducted
included compressive strength, splitting tensile strength, water absorption, sulfate attack resistance, and non — destructive
strength evaluation. The results showed that compressive and splitting tensile strength decreased with the increase of RA dosage
and increased with the increase of PPF dosage, and the doping of fly ash, silica fume, and PPF could reduce the strength loss
caused by the doping of RA; Water absorption, loss rate of compressive strength against sulfate erosion, and the difference of
non — destructive strength testing increased with the increase of RA dosage, and decreased with the increase of PPF dosage, and
the difference between the volume fraction of PPF of 1.5% , RA The performance of recycled coarse aggregate concrete with
1.5% PPF volume fraction and 50% RA dosage is better than that of natural aggregate concrete. The research results can
provide theoretical basis for the practical application of recycled coarse aggregate concrete.
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Table 1 Technical indicators of cement
EELE ][]/ min PUESR S/ MPa Ui/ MPa
— N 4/ %
HIEE KL 3d 28 d 3d 28 d
190 225 29.9 51.5 5.1 9.3 3.6

®2 K., BER. BREEUFRS

Table 2 Main chemical components of cement,

fly ash, and slag powder / %
MEZFR AlLO; Si0, Ca0 MgO Fe,0; Na,O0 K,O
KR 6.1 22.7 63.4 1.2 4.6 0.6 0.3

MK 29.4 53.2 4.8 0.5 7.4 0.1 2.6
IEYR 1.7 91.6 0.2 0.4 0.6 0.1 0.5

1.2 festt

RA B ACK AR B B35 hy 50% . 75% . 100% ;
£ RA R h B GG s BK . iR ROKTE, o
A RHR B T i vERE, BB R 430 ROk
et 80 20% | 5% , K45 RA IR BIBEIK |
K ; PPF {RFRA3505 0.05% . 0.1% . 0.15% , JK
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Table 3 Concrete mix ratio / (kg/m*)

P ki mre meie e wm S RA K Wk
PORO 440 696 1124 176 6.6
PO.5RO 440 4.6 696 1124 176 6.6
P1RO 440 9.2 69 1124 176 6.6
P1.5R0 440 13.8 696 1124 176 6.6
POR5S0 330 88 22 696 562 562 176 6.6

P0.5R50 330 83 22 4.6 69 562 562 176 6.6
PIR50 330 88 22 9.2 69 562 562 176 6.6
P1.5R50 330 88 22 13.8 696 562 562 176 6.6
POR75 330 88 22 696 281 843 176 6.6
P0.5R75 330 88 22 4.6 69 281 843 176 6.6
PIR75S 330 88 22 9.2 69 281 843 176 6.6
PI.5R75 330 88 22 13.8 696 281 843 176 6.6

POR100 330 88 22 696 1124 176 6.6
P0.5R100 330 88 22 4.6 69 1124 176 6.6
PIR100 330 88 22 9.2 69 1124 176 6.6
P1.5R100 330 88 22 13.8 696 1124 176 6.6
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Fig.1 The influence of PPF integral number on the
compressive strength of concrete
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Fig. 2 The influence of PPF integral number on the
splitting tensile strength of concrete
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Fig. 3 The influence of PPF score on the water
absorption rate of 28 — day old concrete
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Fig.4 Resistance to sulfate attack of recycled coarse aggregate
concrete with different PPF integral numbers
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