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Preparation and Performance Study of Recycled Polyethylene Fiber Reinforced Concrete
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Abstract: Ordinary Portland cement was used as the matrix, and recycled polyethylene fiber (PEF) with a length of
5 mm was used as the filler to prepare PEF concrete with different fiber contents. The effects of PEF content on the slump,
mechanical properties, freeze-thaw resistance, and thermal insulation properties of PEF concrete were systematically
analyzed. The results showed that, under the same fiber length, as the fiber content increased, the fluidity of PEF concrete
decreased, and the slump gradually declined. The specimen with a PEF volume fraction of 1.0% exhibited the best
mechanical properties, with a compressive strength of 47.93 MPa and a tensile strength of 9.17 MPa. Further increasing
the PEF content led to a gradual decrease in the mechanical properties of PEF concrete, an increase in brittleness, and a
decrease in toughness. With the increase in the number of freeze-thaw cycles, the specimen with a PEF volume fraction of
1.0% had the lowest mass loss rate, at only 0.44%, showing excellent freeze-thaw resistance. In terms of thermal
insulation property, the PEF concrete prepared with a PEF volume fraction of less than 1.5% had a thermal conductivity
below the standard value, indicating good thermal insulation properties.
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Fig.2 Mechanical properties of PEF concretes
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