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Abstract

This research project aims to study and develop an appropriate mixed proportion of
porous concrete for pedestrian paving blocks by using’ construction waste materials as
substitutes for coarse aggregates, namely crushed red-bricks, concrete blocks, and recycled
concrete. The objectives are to reduce construction and demolition waste and to develop
pedestrian paving materials with goodiwater permeability, thereby mitigating surface water

ponding and slip hazards.

The poraus concrete mixtures were designed using recycled aggregates with particle sizes
ranging from4,75409.5 mm (passing the 3/8-inch sieve and retained on the No. 4 sieve).
Cement paste contents of 15%, 25%, and 35% by volume were adopted, with water-to-cement
ratios‘of 0.24, 0.32, and 0.40. Porous concrete specimens and paving blocks were produced and
tested for physical and mechanical properties in accordance with ACl 522 guidelines, and the
results were compared with the performance requirements for porous concrete paving blocks
used in pedestrian walkways. The tests included the determination of void content, compressive
strength, and the coefficient of water permeability, as well as an evaluation of the load-bearing

capacity of the produced paving blocks.

The results indicated that the type of construction waste aggregate, cement paste
content, and water-to-cement ratio significantly influenced the properties of porous concrete.
The optimal mix, providing a balance between mechanical strength and water permeability,

consisted of 35% cement paste with water-to-cement ratios ranging from 0.32 to 0.40. Porous



concrete made with crushed red brick at a water-to-cement ratio of 0.32 exhibited the highest
average compressive strength of 120.74 kg/cm?, with a void content of approximately 20-30%
and a water permeability coefficient of 0.0061 m/s. In contrast, porous concrete incorporating
concrete blocks and recycled concrete at a water-to-cement ratio of 0.40 achieved maximum
average compressive strengths of 151.77 and 141.58 kg/cm?, respectively, with void contents
ranging from 18-28% and water permeability coefficients of approximately 0.004-0.008 m/s.
These results are consistent with the recommendations of ACI 522 and demonstrate the

suitability of the developed porous concrete paving blocks for pedestrian walkway applications.



