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Scoria Leca Silica ~ Cement Comp
Fume
10.76 3 1.5 64.38 CaO
45.53 62 85 21.08 Si02
15.87 18 1 5.36 Al203
13.89 7 2 3.64 Fe203
5.65 3 - 2 MgO
1.02 4 - 0.82 K20
3.46 1 - 0.5 Na20
_ - - 2.1 SO3
- - 3 - C
_ - - 0.28 IR
0.93 1.36 35 0.9 "L.O0.I

Table 1. Chemical composition of the materials used
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Cement Water W/B  Silica Fume scoria(4-10) leca(4-10) Fine
Mix

(kg/m3) (kg/m3)  (kg/m3) (kg/m3) Agg(lr(egg/rarfgi Agg(lr(egg/rarfgi Agg(lr(egg/rarfgi

L1220 0 220 55 0.25 0 - 700 70
L1220 10 198 55 0.25 22 - 700 70
1220 20 176 55 0.25 44 - 700 70
L1220 30 154 55 0.25 66 - 700 70
L260 0 260 65 0.25 0 - 700 70
L1260 10 234 65 0.25 26 - 700 70
L260 20 208 65 0.25 52 - 700 70
L260 30 182 65 0.25 78 - 700 70
L340 0 340 85 0.25 0 - 700 70
L340 _10 306 85 0.25 34 - 700 70
L340 20 272 85 0.25 68 - 700 70
L340 30 238 85 0.25 102 - 700 70
S220 0 220 55 0.25 0 700 70
S220 10 198 55 0.25 22 700 70
S220 20 176 55 0.25 44 700 70
S220 30 154 55 0.25 66 700 70
S260 0 260 65 0.25 0 700 70
S260 10 234 65 0.25 26 700 70
S260 20 208 65 0.25 52 700 70
S260 30 182 65 0.25 78 700 70
S340 0 340 85 0.25 0 700 70
S340 10 306 85 0.25 34 700 70
S340 20 272 85 0.25 68 700 70
S340 30 238 85 0.25 102 700 70

Table 2. Mixing schemes used
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Fig. 2. Constant head device (top), permeable sample after
clogging test (bottom)
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Abstract:

Pervious concrete is a concrete that, given its high porosity, allows higher rates of water infiltration through
it. Although asphalt and concrete pavements have high structural and durability capabilities, they have a
considerable high impact on the environment in terms of environmental as well as acoustic noise production.
One of these problems are the drastic decrease in rainwater penetration to the ground and the consequent
flooding disasters in the cities, which can lead to significant financial and life damage. On the other hand,
surface clay pollution runoff can lead to clogging and take negative impact at effective permeability of such
concrete. Thus making the most important feature of this concrete, which is high permeability, would be
accompanied by some difficulties. In this study, using silica fume, it’s been tried to make a permeable concrete
in order to have desirable mechanical properties, high permeability and less clogging. In addition, with the use
of leca and scoria lightweight aggregates, the specific gravity of pervious concrete was significantly reduced
to help noise pollution reduction by increasing internal and structural porosity. The compressive strength test
showed that the samples containing Leca have better performance than the samples containing Scoria.
However, all samples exhibited resistance between 4 and 7 MPa. Increasing level of cementitious materials
resulted in increased compressive strength. However, the rate of increase for samples containing 260 kg/m’
found to be higher than for samples with 340 kg/m®. Also, replacing cement with silica fume by 10% had a
positive effect on indirect tensile strength. Similar to the results obtained in the compressive strength test, a
further increase in silica fume resulted in a decrease in resistance. Regarding hydraulic conductivity, the
specimens containing scoria aggregates have higher porosity and permeability, which both have high
importance in pervious concrete. In all cases, the samples showed acceptable permeability for slurry passage
even at high concentrations, but the difference between the 10% clay suspensions compared to clay-free water
was significant, while the hydraulic conductivity decrease rate was much lower with increasing the
concentration of clay. Concerning the clogging of specimens, the results showed that the increase in silica
fume in the Leca mixtures resulted in a decrease in permeability, with a maximum reduction of 8.2% (260
kg/m’ cement content) for the replacement of 10%. But in the samples containing Scoria, the variation is much
less, reaching a maximum of 1.9% in permeability values. However, the permeability difference between the
samples containing Leca and Scoria is significant, and the samples of Scoria exhibit at least 10.9% higher
permeability. With the increase in the amount of clay in water up to 50%, the conductivity decreased about
13.8% to an average drop of 60.7%. By increasing the amount of clay to 75%, the conductivity drop is slower,
reaching 6.4% compared to the 50% suspension. At a 100% clay concentration, the slow conductivity decrease
continues, with an average decrease of 6.8% compared to the previous suspension. Overall, with a 100%
increase in clay content compared to clay-free water, the average conductivity decrease reaches 73.9%, which
can be said to be quite expected given the very high concentration of clay and the excellent performance of
permeable concrete in muddy floods. The trend of results obtained with 100% suspension is similar to previous
observations and further decrease of coefficient is observed with increasing clay percentage. Interestingly,
significant permeability was observed for all specimens in 100% clay suspension, indicating significant
hydraulic properties of the specimens produced.

Keywords: Permeable Concrete, Lightweight Concrete, Hydraulic Conductivity, Clogging, Porosity
Percentage
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