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Abstract: This research aimed to evaluate the use of recycled materials as coarse
aggregates in porous concrete. The properties of porous concrete containing recycled
concrete, recycled concrete block, and recycled clay brick as coarse aggregate were studied
and compared with porous concrete containing natural aggregates (crushed limestone). The
research consisted of two parts. The first part focused on properties of porous concrete used
cement paste as cementitious material. Natural aggregate was replaced by recycled
aggregates the rate of 20, 40, 60, 60, 80, and 100% by weight to make porous concrete. The
second part evaluated the properties of porous concrete used fly ash geopolymer paste as
cementitious material (porous geopolymer concrete). Recycle coarse aggregates were
replaced natural aggregate at rate of 100%. The concentrations of sodium hydroxide solution
were varied at 10, 15, and 20 molar. The compressive strength, splitting tensile strength,
water permeability, porosity, density, and weight loss from surface abrasion of porous
concretes were tested.

The results showed coarse aggregates from recycled concrete, recycled concrete
block, and recycled clay brick had unit weight and specific gravity lower than natural
aggregate, while the abrasion resistant and water absorption were higher. However, all of
recycled aggregates in this study gave abrasion resistant lower than 50%.

The use of recycled concrete and recycled concrete block to replace crushed
limestone in cement paste porous concrete found that theirs 28 days compressive, splitting
tensile, and flexural strengths ranged from 122 to 172, 13 to 24, and 28 to 47 ksc,

respectively. The replacement rate at 40-60% showed slightly higher than those of the use of



only natural aggregate. The density of porous concrete decreased as increasing the
replacement rate. The void ratio and water permeability varied from 13 to 25% and 0.22 to
1.01 cm/s, respectively. At the replacement rate lower than 60%, the surface abrasion
resistant of porous concrete seemed to better than the use of only natural aggregate.
Recycled concrete, recycled concrete block, and recycled clay brick could be
used as coarse aggregate in porous geopolymer concrete. However, theirs compressive
strength showed lower than porous geopolymer concrete containing natural aggregate. The
compressive and splitting tensile strengths ranged from 28 to 103 and 22 to 29 ksc,
respectively. The porous geopolymer concrete had water permeability, density, and void ratio
varied between 0.7-1.8 cm/s, 1420-1730 kg/m3, and 22-29%, respectively. The strength of
porous concrete containing recycled concrete block showed lower than that of natural
aggregate, while its water permeability gave the highest. The density of porous concrete
containing recycled clay brick was 40 percent less than that of natural aggregate. However,
the weight loss of surface abrasion was higher than those of recycled and natural
aggregates. The results also found that the use of sodium hydroxide solution at concentration
of 15 and 20 molar in porous geopolymer concrete provided higher strength than that of 10
molar. However, the concentration of sodium hydroxide solution at 10, 15, and 20 molar had
slightly effect on the water permeability, porosity, density, and weight loss of surface

abrasion.

Keywords : Porous concrete, Recycled materials, Coarse aggregate, Compressive

strength, Water permeability



