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Abstract

This research aims to study the effect of recycled plastic fibers as fiber reinforcement
in concrete. The recycled plastic fibers were made from polypropylene type (PP), with a diameter
of 1 mm and length of 30 and 60 mm, used at rates of 0.5 and 1.0% by weight of cement.
The mechanical properties in terms of compressive strength were tested at 7, 14 and 28 days. The
splitting tensile strength was also investigated at 7 and 28 days to compare the mechanical
properties of concrete mixed with recycled plastic fibers and normal concrete without fiber
reinforcement. The test result found that the use of recycled plastic fibers at 0.5% by weight of
cement had slightly higher compressive strength than that of 1% by weight, for both fiber length of
30 mm and 60 mm. For the tensile strength of concrete, it was indicated that using recycled
plastic fibers at a length of 60 mm enhanced splitting tensile strength better than at 30 mm at 0.5%
by weight, while the splitting tensile strength of concrete using recycled plastic fibers at a length
of 30 mm was better than at 60 mm at 1% by weight. The result clearly showed that the ratio of
splitting tensile strength to compressive strength of recycled plastic fiber concrete was higher than
that of conventional concrete. Recycled plastic fiber concrete had a ratio of tensile strength to
compressive strength of 14.2 to 15.5, while conventional concrete had a ratio of tensile strength to

compressive strength of 11.2 to 11.5.

Keyword: Recycled plastic fibers; Compressive strength; Tensile strength; Fiber reinforced concrete
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Table 1 Fiber Characteristics

Length Diameter Aspect
Name  Material Shape Section
(mm.) (mm.) Ratio
PF30  PP-Plastic 30 Circle 1 30
PF60  PP-Plastic 60 Circle 1 60

Figure 1 Recycle plastic fiber.
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Table 2 Mix proportion of concrete

Mix Proportion (kg/m?)

W/C

Samples Recycle .
OPC Natural sand Lime stone Water Ratio

plastic fiber

cT 355 718 1095 0 195 0.55
CPF30-0.5 355 718 1095 1.78 195 0.55
CPF30-1 355 718 1095 3.55 195 0.55
CPF60-0.5 355 718 1095 1.78 195 0.55
CPF60-1 355 718 1095 3.55 195 0.55
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Table 3 Compressive strength of concrete
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7 Days 14 Days 28 Days
cT 245.2 3115 344.5
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Figure 2 Compressive strength of concrete
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Table 4 Splitting tensile strength of concrete
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Splitting tensile strength

(ksc) - Normalize spitting tensile strength (%)

Samples
7 Days 28 Days
cT 28.3 - 100 38.8 - 100
CPF30-0.5 40.2 -142 51.9 - 134
CPF30-1 43.1 - 152 52.8 - 136
CPF60-0.5 40.5 -143 53.9 - 139
CPF60-1 40.2 - 142 49.0 - 126

(a) CT concrete without fiber

(b) Concrete with fiber

Figure 3 Failure characteristics of concrete after testing tensile
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Figure 5 Relationship between square root compressive strength and splitting tensile strength of concrete
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