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ABSTRACT:

Pervious concrete is a special high porosity rete used for flatw lications that allows
water from precipitation and other source Runoff from a

nly focuses on the

jmental methodology and

strength of the concrete is inc
7,14 and 28 days at a concrete i th the addition of fly ash of 20% and
30%. The infiltratign test is also i therwater infiltration rate.

concrete, co essive strength, tensile strength, infiltration test,

Concrete is ture of cement, Aggregate (fine aggregate and coarse
aggregate) and ys, special concrete is more preferred in the construction
industry. Some of al concretes are pervious concrete, transparent concrete, high
volume fly ash conci@ee, self-compacted and curing concrete because of their special
properties which is better compared to conventional concrete. Pervious Concrete is a special
type of concrete in which no fine aggregates are used and gravel has been used in place of
the coarse aggregate. Pervious Concrete is also called as “no-fines” concrete. Compressive
strength and tensile strength of pervious concrete does depend primarily on the porosity, it
is also affected by aggregate /gravel size, shape and gradation.
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LITERATURE REVIEW

The environmental benefits of pervious co

rface can improve safety
of hydroplaning. Pervious

arylagd examined various mixes to develop high quality
cification. The research was conducted using material from

rformance of pervious concrete. The admixtures used were
cellulose fiber, a de modifier, and a viscosity modifier. Samples of the pervious
concrete were tested f@§’density, void content, compressive strength, split tensile strength,
permeability, freeze-tHaw durability, and abrasion resistance. Fully saturated, 50% saturated,
0% saturated, and dry hard-freeze tests were investigated for freeze-thaw durability. The mixes
with cellulose fiber resulted in significant increases in resistance to freeze-thaw activities. The
cellulose fiber in the mixture bonded the cement and course aggregates thereby improving the
tensile strength of the pervious concrete. In addition, the delay set modifier admixture was
determined to increase the compressive strength which was attributed to lower water cement
ratio. Finally, the viscosity modifying admixture created a more workable and easier to mould
mix. Its effect on strength and durability, however, was determined to be minimal (Amde et al.,
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2013).

In 2007, a study conducted in Florida investigated the compressive strength and permeable
characteristics of pervious concrete. The study revealed that the strength of pervious concrete
not only relies on the compressive strength, but the soil strata below it. In addition, the
researchers compared the compressive strength of conventional concrete and pervious concrete.

The results of the analyses showed that pervious concrete has lower compressive strength than
conventional concrete. The researchers concluded that pervious concrete can only support light
traffic loadings. The authors determined that the following factors affect the strength and
permeability of Pervious concrete: compaction, aggregate si cement-ratio, and

TABLE1 PHYSICAL PROPE AND CEMENT 53 GRADE
(OPC)

PROPERTY VALUE FOR OPC CEMENT IS
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TABLE2 CHEMICAL COMPOSITIONS OF ORDINARY PORTLAND CEMENT 53
GRADE (OPC)

Lime CaO

Silica SiO2
Alumina Al203

Iron Oxide Fe203
Magnesia Mo.
Alkaline K20, Na20
Sulfates SO3

WATER CEMENT RATIO:

The w/cm is an important cons jon for maintaining d the void structure of the
concrete. A high w/cm reduces t ggregate and causes the paste
to flow

/cm will tend to cause balling in the

nt methods are available for measuring the workability of
wholly satisfactory. Each test measures only a particular

totality. However, by g and controlling the uniformity of the workability it is easier to
ensure a uniform qualigy” of concrete and hence uniform strength for a particular job. In the
present work, following test were performed to find the workability.

a) The Slump Test:
b) The Compaction Factor Test
C) The Flow Test
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TABLE 3: WORKABILITY OF VARIOUS MIX

MIX SLUMP CONE COMPACTION FLOW TABLE
TEST(mm) FACTOR TEST TEST(%)

0.75 82.12

80.85
81.27

Pervious 160
concrete

Pervious 175
concrete

with fly ash

30%

Pervious
concrete
with fly ash
20% and
glass fiber
0.5%

0.70

15 pi

SLUMP CONE TEST

FIGURE 2: SLUMP CONE TEST
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COMPACTIONFACFOR TEST 22

N/

FIGURE 3:COMPACTIO

=5 2
FLOW TABLE TEST

FIGURE 4: FLOW TABLE TEST
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SAMPLING PREPARATION PROCEDURE:

The cylinder and cube samples were made and cured in accordance with ASTM C192 Standard
Practice for Making and Curing Concrete Test Specimen in the Laboratory. The samples were
cast using the following methods:

1) Self-Consolidating (SC): also referred to as self- compacting. The cylinder was
completely filled and struck and capped under pressure.

2) Standard Rodding (SR): samples were prepared in two lifts and compacted 25 times
with a tamping rod. The samples were also tapped on the sides Si er the first and last
rodding.

3) Proctor Hammer (PH): samples were placed into g \ ts and compacted
with 25 times of the standard Proctor Hammer.

carried out in accordance with

specify ages of 7, 14 and 28 da
calculated. thus

COMPRESSIV

FIGURE 5:FAILURE OF CUBE COMPRESSIVE STRENGTH
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TABLE 4: COMPRESSIVE STRENGTH OF PERVIOUS CONCRETE

AGE WATER/CEMENT AGGREGATE/CEMENT AVERAGE

(DAYS) RATIO RATIO COMPRESSIVE
STRENGTH

TABLE 5:COMPRESSIVE STRENGTH O , RETE WITH FLY ASH
30

AGE WATER/CEMENT AGGREGATE/CEMENT AVERAGE

(DAYYS) RATIO RATIO COMPRESSIVE
STRENGT
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TABLE 6: COMPRESSIVE STRENGTH OF PERVIOUS CONCRETE WITH FLY ASH
20% AND GLASS FBIER 0.5%

compressive strength

w
(=]

N
w1

COMPRESSIVE STRENGTH
= N
w1 (=]

=
o

%]

1hl

[=]

14 28
® flyash30% ™ flyash 20%

FIGURE 6: COMPRESSIVE STRENGTH TEST
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SPLIT TENSILE TEST:

Specimens when received dry shall be kept in water for 24 h before they are taken for testing.
Unless other conditions are required for specific laboratory investigation specimen shall be tested
immediately on removal from the water whilst they are still wet. Surface water and grit shall be
wiped off the specimens and any projecting fins removed from the surfaces which are to be in
contact with the packing strips. Thus the tensile strength is calculated from formula

TENSILE STRENGTH =
3.144}

TABLE 7: SPLIT TENSILE STRENGTH QP

AGE WATER/CEMENT AGGREGATE/CEMENT AVERAGE SPLIT
(DAYYS) RATIO TENSILE
STRENGTH

LT |

TABLE 8: SPLIT TE H OF PERVIOUS CONCRETE WITH FLY ASH

AGE WATER/CEMENT AGGREGATE/CEMENT AVERAGE SPLIT

(DAYS) RATIO RATIO TENSILE
STRENGTH

O

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com

(VAER) 2016, Vol. No. 11, Issue No. Ill, March e-1SSN: 2231-5152, p-1SSN: 2454-1796

TABLE 9: SPLIT TENSILE STRENGTH OF PERVIOUS CONCRETE WITH FLY ASH
20%

WATER/CEMENT AGGREGATE/CEMENT AVERAGE SPLIT
RATIO RATIO TENSILE
STRENGTH
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flyash30% ™ flyash20%

FIGURE 7: SPLIT TENSILE STRENGTH TEST
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COST COMPARISON:

TABLE 10: COST COMPARISM BETWEEN PERVIOUS CONCRETE, CONVENTIAL
CONCRETE AND PERVIOUS CONCRETE WITH FLY ASH

COST COMPARISM OF CONVENTIAL M20 GRADE CONCRETE AND PERVIOUS
CONCRETE

MATERIAL NORMAL RUPE Pervious P.C WITH RUPEES
CONCRET ES/cu concrete /cu .ft
E OF M20 ft
GRADE

CEMENT 100 kg 100 kg

(380 RS /50

KG)

FINE 162 kg

AGGREGAT

E

(1200/100

cu.ft)

COARSE

AGGREGAT

E

(1000/ 60

cu.ft)

Fly ash(2 Rs

I1kg)

Total

The strength vious concrete cannot be increased by using fly ash 30% but when fly
ash of 20% is used the sip€ngth of the pervious concrete is increased considerably.
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