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Influence of Mix Factors and Mixing Ratio of Aggregate
on the Strength and Water Permeability of Porous Concrete
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ABSTRACT

Porous concrete having continuous voids is gaining more interest as an ecological
material. It has several useful functions such as water and air permeability, sound
absorption, etc. Its strengths are considerably lower than those of conventional concrete
due to the large and continuous voids in it.

This study has been carried out to investigate the influence of mix factors and mixture
proportion of aggregate on the strengths and water permeability of porous concrete. And it

has been carried out to investigate the evaluation of void of porous concrete by the
ultra-sonic pulse velocity.

The results of this study are as follows:

1) The theoretical void ratio has greater influence than any other factor on the strengths
and water permeability of porous concrete. And it is a little affected by the replacement
proportion of silica-fume and mixture proportion of aggregate.

2) Because the coefficients of correlation between the void ratio and ultra-sonic pulse

velocity were relatively high, it will be possible that the void ratio is predicted by the
ultra-sonic pulse velocity.

Keywords : porous concrete, theoretical void ratio, replacement proportion of silica fume, mixing ratio of
aggregate
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Table 1 Factors and levels of experiment

Series Theoretical void Replacement Mixing ratio of Items of measurement
ratio (%) proportion of SF (%) aggregate
1 16, 14, 12. 10 - BY - Compressive strength (kgf/cr)
- Flexural strength (kef/cr)
il 14® 0. 5, 10, 15 BY - Ultra~sonic pulse velocity (km/s)
> S + Continuous void ratio (%)
m 10 - A" B - All void ratio (%)
0:1, 37, 1'1, 7:3 ) . (pefficient, of permeability (cm/s)

a) Theoretical void ratio of base concrete(replacement proportion of silica fume = 0%)

b) 2.5~5mm crushed stone.

¢) 5~8mm crushed stone

# Ages @ 4weeks (cf, compressive strength in Iseries was measured at 1 and 4weeks)
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Table 2 Mix proportion of porous concrete

Series Factors Levels W/C W Unit volume ( £/m’) Unit weight (kg/m’)
%) | (kg/m) C SF A c SF A
_ . 10 122 154 - 624 487 - 1609
1 Theorjgltciil void g o5 113 143 - 624 | 452 B 1609
%) 14 104 132 - 624 417 - 1609
16 95 121 - 624 381 - 1609
0 92 144 0 624 453 0 1609
- Replacement 5 20 92 134 10 624 430 23 1609
proportion of SF Mg 92 123 21 624 | 408 45 1609
0 15 92 113 31 624 385 68 1609
0:1 117 149 - 614 468 - 1584
- 2.5~5mm 3.7 o5 112 142 - 625 449 - 1613
5~8mm 1:1 111 141 - 627 445 - 1618
7:3 112 142 - 627 447 - 1616

Table 3 Physical properties of binder

. Specific Blaine Setting time (min.) Com. strength (kef/cm)
Type of binder . -
gravity (cni/g) Ini. Fin. 3 days | 7 days | 28 days
Ordinary portland cement 3.15 3,265 3:35 5:35 227 298 388
Silica fume 2.20 200,000 - - - - -

Table 4 Physical properties of aggregate

Seri Size or Specific Absorption Unit weight Percentage of Note
enes mixing ratio gravity ratio (%) (kg/m’) solid (%)
1,1 5~8mm 1,609 62.40
01 1,584 61.42
37 258 165 1613 6254 Crushed
m stone
1:1 1,618 62.74
73 1,616 62.65
Table 5 Physical properties of admixture
Type Appearance Main composition pH Specific gravity (20T)
Superplasticizer | Dark brown, Liquid Polycarboxylic ether 8 1.20£0.05
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