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Abstract The pervious concrete system and its
corresponding strength are as important as its permeability
characteristics. The strength of the system not only relies on
the compressive strength of the pervious concrete but also on
the strength of the soil beneath it for support. Previous studies
indicate that pervious concrete has lower compressive
strength capabilities than conventional concrete and will only
support light traffic loadings. . Since voids are supposed to
reduce the strength of concrete, the goal is to find a balance
between water, aggregate, and cement in order to increase
strength and permeability, two characteristics which tend to
counteract one another. Also important is appropriate traffic
loads and volumes so that the pervious concrete is able to
maintain its structural integrity. Pervious concrete is a special
type of concrete having a high void content of about 30%, is
becoming popular nowadays due to its potential to decrease
the runoffto the drainage systems which can provide a water
flow rate around 0.32 cm/second. Pervious concrete contains
less or no fine aggregates such as sand, it is sometimes stated
as “no-fines” concrete. In this Study the cement is replaced
with silica fume in which ordinary Portland cement has been
reduced by incorporating silica fume as a cementitious agent.
This paper mainly focuses on the compressive strength and
permeability of the pervious concrete. Pervious concrete is
made by replacing cement with silica fume to the extent of 5%,
10% and 15% by weight and strength tests were carried out.
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1. INTRODUCTION

Pervious concrete is a composite material consisting of
coarse aggregate, Portland cement, and water. It is different
from conventional concrete in that it contains no fines. The
aggregate usually consists of a single size and is bonded
together at its points of contact by a paste formed by the
cement and water. The result is a concrete with a high
percentage of interconnected voids that, when functioning
correctly, permit the rapid percolation of water through the
concrete. Unlike conventional concrete, which has a void
ratio anywhere from 3-5%, pervious concrete can have void
ratios from 15-40% depending on its application. Pervious
concrete characteristics differ from conventional concrete in
several other ways. Compared to conventional concrete,
pervious concrete has alower compressive strength, higher
permeability, and a lower unit weight, approximately 70% of
conventional concrete. Porous concrete pavement is being
used as one of the solution for decreasing the storm water
runoff by capturing and allowing rain water to drain into the

land surface. Porous pavements are able to increase water
availability and also alter soil pH and micronutrient
availability beneath the pavement. Some of the Porous
concrete pavement applications which are for low-volume
pavements, residential roads, alleys, driveways, sidewalks,
pathways and also parkinglots. The main problem of porous
concrete is their strength. Recently, a lot of study by other
researchers concentrated on how to improve the strength of
the porous concrete. It was found that, the increasing in
porosity will decrease the compressive strength and flexural
strength of the concrete. It is because when the structure’s
void in the concrete is relatively high, the strength of the
concrete will decrease. As there are four major factors that
will influence porous concrete strength which are concrete
porosity, water to cementations material ratio, cement paste
characteristic and size and volume content of coarse
aggregate. Due to voids in the porous concrete, it is difficult
to obtain high strength porous concrete by using common
material and mixture. In order to enhance the strength of the
concrete, silica fume and super plasticizer can be used in the
mixture’s design. Silica Fume is a highly reactive material
that is used in relatively small amounts to enhance the
properties of concrete.

1.1 OBJECTIVES

In this paper, the effects of varying silica fume in pervious
concrete on its compressive strength are investigated. The
aim is to achieve a highest compressive strength without
constraining the permeability characteristics of the pervious
concrete. To compare the compressive strength
development of plain pervious concrete and pervious
concrete made with incorporation of Silica Fume.

1.2 METHODOLOGY

Pervious concrete is prepared by using 20mm and down size
aggregate and ordinary Portland cement of 53 grade in
which cement is replaced by Silica fume to the extent of 5%,
10% and 15% with water cement ratio of 0.25. The cube of
150x150x150mm sizes are prepared and they are cured for
28 days Similarly pervious concrete with only mixing cement
and coarse aggregate similar in sizes as above mentioned
without replacing cement with Silica fume are cast
Thereafter all the cubes were tested for compressive
strength and permeability.
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2. RESULTS AND DISCUSSION

Table 1 Details of mix designations and mix proportions
of mixes (all ingredient contents are in kg/m3)

Cement Silica Coarse Super Water
Fume Aggregate plasticizer
400 - 1520 12.0 100
380 20 1520 12.8 100
360 40 1520 14.0 100
340 60 1520 15.2 100

In this research cementis replaced by 5, 10 and 15% of silica
fume respectively with a water cement ratio of 0.25. No fine
aggregate has been used.

2.1 COMPRESSIVE STRENGTH

Table 2 Details of compressive strength and %
replacement by silica fume at 7 and 28 days

Silica Fume Compressive Strength (MPa) Porosity
(%) (%)
3 Days 7 Days 28 Days
0 3.84 8.19 12.8 16.6
5 4.79 9.43 14.3 16.3
10 5.6 10.8 16.0 16.1
15 6.55 12.39 17.7 15.8

Compressive strength of cubes were tested in 200T capacity
compression testing machine. The cubes were tested for 3, 7
and 28 Days. Cubes with 15% silica fumes showed highest
strength compared to others. After 15% the strength has
started decreasing. There was not much variation in the
porosity compared to cubes with no silica fumes. Only there
was 5% reduction in porosity when the cubes were replaced
with 15% of silica fume.

Compressive Strength vs
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Fig 1 Compressive strength vs % replacement by silica
fume
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Fig 2 Porosity (%) vs Replacement by silica fume (%)
2.2 PERMEABILITY

In present study Co-efficient of permeability is determined
by Falling Head Method. It can be seen that when the cement
is replaced by silica fume there was not much variation in
the permeability. Normal pervious concrete with 0% silica
fume has 16.6% of porosity whereas cement replaced by
15% silica fume has 15.8% porosity. Since there is only 5%
reduction in porosity there was no considerable variation in
permeability.

Table 3 Details of Porosity (%), Replacement by silica
fume (%) and Permeability (cm/sec)

Silica fume (%) Porosity (%) Permeability
(cm/sec)
0 16.6 0.32
5 16.3 0.31
10 16.1 0.30
15 15.8 0.29

Porosity (%) vs Permeability (cm/sec)
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Fig 3 Porosity (%) vs Permeability coefficient (cm/sec)
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3. CONCLUSION

Compressive strength was found to be highest when cement
was replaced by 15% silica fume. Further addition of silica
fume resulted in the decrease of strength. Compressive
strength of concrete with silica fumes was better compared
to previous pervious concrete with no silica fumes. There
was no much variation in the permeability since the porosity
percentage was not much variant
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