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Effect of Polypropylene Fiber on the Physical and Mechanical Properties of Light Aggregate Concrete
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Abstract: In order to study the influence of polypropylene fiber on the mechanical properties and working properties of light aggregate
concrete, experimental studies on the tensile strength and collapse degree of polypropylene fiber were carried out by adding polypropylene
fiber with volume fractions of 0%, 0.1%, 0.15%, 0.25% and 0.3%. The variation of splitting strength and collapse degree under
different fiber dosage was discussed, the causes of the failure mechanism and fluidity of the splitting specimen were analyzed by
mesoscopic scanning, and the energy consumption capacity of the fibers at various stages of concrete was analyzed by energy
dissipation. The results show that with the increase of fiber dosage, the collapse degree continues to decrease. The tensile strength
increased first and then decreased, and the tensile strength value was higher than that of the control group, and when the fiber dosage

was 0.25%, the maximum growth rate of the cleavage strength was 27. 3% ; The mesoscopic analysis showed that the polypropylene fiber
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played a bridging role, changed the failure form of the specimen, and enhanced the toughness of the concrete. The energy dissipation
results show that the fiber improves the energy consumption capacity of light aggregate concrete and weakens the attenuation degree of
bearing capacity during the unloading stage.
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Table 1 Physical and mechanical properties of ceramic particles
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/ (g-em™) / (g+em™®) % /MPa /mm
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Table 2 Physical and mechanical properties of polypropylene fiber
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Table 3 Physical properties of Portland cement
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Table 4 Mix proportion of concrete  /(kg/m®)
&5 K K Bk BT 214 WK
1 155 350 766 719 0 3.5
2 155 350 766 719 0.91 3.5
3 155 350 766 719 1.37 3.5
4 155 350 766 719 1.82 3.5
5 155 350 766 719 2.28 3.5
6 155 350 766 719 2.73 3.5
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Fig.1 Effect of fibers on slump
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Fig.2 Failure mode of concrete
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Fig.3 Splitting tensile strength
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Fig. 4 Fiber distribution pattern of split tensile specimen
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Fig. 6 Effect of fiber on energy consumption
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Fig. 7 Effect of fiber on toughness
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