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Abstract

This study aims to investicate the utilization of waste tire rubber as a-partial
replacement for coarse aggregate in pervious concrete. The research examines the effects of
different rubber content levels on various properties of pervious concrete, including
compressive strength, porosity, and water permeability coefficient. The replacement levels
of coarse aggregate with shredded waste tire rubber are set at 0%, 5%, 10%, 15%, 20%, and
25% by the total weight of aggregate. The coarse aggregate used is crushed basalt with a
particle size ranging from 4.45 to 9.5 mm (passing through sieve No. 3/8 and retained on
sieve No. 4), while the shredded waste tire rubber has a particle size of 2.00 to 4.75 mm
(passing through sieve No. 4 and retained on sieve No. 10). The coarse aggregate has a larger
particle size than the shredded waste tire rubber.

The compressive strength test results indicate that the compressive strength of
pervious concrete decreases as the rubber content increases. At 28 days, the compressive
strength of cylindrical specimens ranges from 4.813 kg/cm? (for the 25% rubber mix) to
83.584 kg/cm? (for the 0% rubber mix), while cubic specimens exhibit a compressive strength
range of 6.310 kg/cm? (for the 25% rubber mix) to 83.756 kg/cm? (for the 0% rubber mix).
The highest compressive strength is observed in the mix without rubber, whereas mixes
containing 15-25% rubber experience a reduction in compressive strength exceeding 50% of
the normal value.

The porosity of pervious concrete tends to decrease with increasing rubber content,
ranging from 9.174% (for the 25% rubber mix) to 16.182% (for the 0% rubber mix). Mixes

containing 5-10% rubber maintain an appropriate porosity level for effective water drainage.



However, for mixes with 15% or more rubber content, porosity falls below the standard
range of 15-35% recommended by ACI 522R-10 (2010), potentially reducing water
permeability performance.

The water permeability coefficient (Permeability Coefficient, k) also decreases as
rubber content increases, with values ranging from 0.0070 to 0.0016 m/s. Mixes containing
5-10% rubber retain good drainage performance in accordance with ACI 522R-10 standards.
However, for mixes with 15-25% rubber content, the k-value falls below the minimum
standard requirement of 0.0014-0.122 m/s set by ACI 522R-10 (2010), indicating potential
unsuitability for applications requiring high drainage efficiency.

Based on the study findings, it is recommended to use waste tire rubber at a
replacement level of 5-10% of the total coarse aggregate weight to ensure that pervious
concrete retains appropriate engineering properties, particularly in terms of compressive
strength and water permeability coefficient. This range is suitable for applications such as
pedestrian walkways, bicycle paths, parking lots, and sports surfaces, where adequate
drainage is required. Further research is suggested to explore the durability and long-term
performance of rubberized pervious concrete under real environmental conditions to

enhance its practical applicability.
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