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SHORT PLASTIC WIRES/ COMPRESSIVE STRENGTH/ FLEXURAL

STRENGTH/ RECYCLED PLASTIC/ CONCRETE

This research experimented with polyethylene terephthalate (PET) and high
density polyethylene (HDPE) plastic wires as reinforcing materials for concrete to
determine the optimal amount and shape of plastic wires. The studied parameters
were water-cement ratio: 0.4, 0.5, and 0.6, fiber shape: straight and zigzag, and
percent of plastic fiber: 0.5, 1.0, 1.5, and 2.0 percent by volume of concrete. The
properties tested include the compression, the flexural, the modulus of elasticity, and
the modulus of rupture, for 28-day specimens, using procedures outlined in ASTM.

From the tests, it was found that the compressive strength and the modulus of
elasticity of the concrete decreased with increasing amount of plastic wires. The
zigzag plastic wires reduced the compressive strength more than straight ones. Type
and shape of plastic wires have little significance on the modulus of elasticity. But the
flexural strength of concrete increased. The zigzag PET plastic wires at 1.0 percent by

volume, gave maximum the flexural strength.



Concrete reinforced with short plastic wires may be used in members subject
to impact or where cracks need to be minimized. As added benefit is the reduction of

plastic wastes
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Naaman, Garcia, Korkmaz, and Li (1996) AnHINOANTINNTIUUTIOAUAZNITIULT
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AMANIA PET HDPE PP nylon steel E-glass i
T,.°C 73 - 80 -120 -10 60 - - -
T ,°C 245 — 265 128 — 138 160 — 175 210 - 220 - - -
Density, g/em’ 1.29 - 1.40 0.95-0.96 0.89—0.91 1.13-1.16 7.84 2.58 1.53
Tensile strength, MPa 483724 17.8 —44.8 31.0-41.3 413165 445 512 70-170
Modulus of elasticity, MPa 2756 — 4135 6201089 | 11401550 | 689—1700 207000 72500 28800
Elongation at break, % 30.0 10.0 8.0 13.0-15.0 0.5-3.5 2.0-35 3.2
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Med1nadol 0.0 0.5 1.0 15 2.0
C0.4Hs 42.94 42.48 41.56 39.27 38.00
C0.4Hz 42.94 42.31 41.85 38.86 35.84
C0.4Ps 42.94 42.63 39.04 37.09 31.82
C0.4Pz 42.94 41.04 39.27 34.70 30.22
CO0.5Hs 32.07 32.04 31.97 29.49 28.40
C0.5Hz 32.07 31.59 30.27 28.95 26.00
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C0.6Hz 22.89 22.41 21.25 19.90 18.28
CO0.6Ps 22.89 21.69 19.35 18.29 16.70
C0.6Pz 22.89 21.99 18.10 17.30 15.46
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ABSTRACT : In the past few years, a number of researchers have successfully used plastic

fibers such as polypropylene and nylon as reinforcing fibers in concrete. The fibers increase the
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tensile strength and energy absorption, and reduce cracking in concrete. However, so far no
researchers have tried polyethylene terephthalate (PET) and high density polyethylene (HDPE) as
reinforcing fibers in concrete although they have tensile strengths close to that of the
polypropylene and nylon and are readily available from plastic wastes. This research
experimented with PET and HDPE plastic wires as reinforcing materials for concrete to
determine the optimal amount and shape of plastic wires. The studied parameters were water-
cement ratio, fiber shape: straight and zigzag, and percent of plastic fiber. From the tests, it was
found that, by increasing the amount of plastic wires, the compressive strength and the modulus

of elasticity of the concrete were decreased and the flexural strength of concrete were increased.

KEYWORDS: Short Plastic Wires, Compressive Strength, Flexural Strength, Recycled Plastic,

Concrete.
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