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II. LITERATURE REVIEW

Abstract: This paper presents a series of tests for characterizing
the structural behavior of fibre reinforced concrete subjected to
different loading. The experimental program involves
investigation of fly ash replaced concrete with two types of fibres
i.e. Steel fibre and polypropylene fibre. Plain concrete and
conventionally fly ash replaced reinforced concrete specimens
have also been casted and tested in the laboratory. The
mechanical properties of Conventional M30 grade of concrete
and concrete with cement replaced by fly ash and reinforced with
steel and polypropylene fibres of three volume fractions of 0.2 %
to 1.4 % are studied. This research is to study about the
mechanical properties of fly ash with steel and polypropylene as a
strengthening material.

Nath sarker, (2011) demonstrated that the joining of fly
cinder in cement diminished quality at the prior age when
contrasted and control concrete. They additionally
demonstrated that cements with 30 % fly fiery debris have
higher quality increase than those with 40 % fly cinder and the
quality of fly slag cements in both arrangement created at a
higher rate than that of control solid stir as long as 56 days.
They result comes as 40 to 50 N/mm2 for 30 % replaced fly
ash, but for 40% replacement of fly ash results decrease as 38
to 29 N/mm2. Ravichandran et al., (2009) detailed that the
utilization of 80 % steel strands and 20 % polypropylene
filaments at every volume division gives ideal mechanical
properties and cross breed fibre of 2.0 % volume portion with
80-20 % steel-polypropylene blend has progressively critical
impact on mechanical properties. Okan karahan et al., (2005)
revealed the expansion of polypropylene strands in cement
somewhat improve in the compressive quality. At 28 years old
days, the module of flexibility of cement containing 15 % and
30% fly fiery debris were practically identical with the
versatility modulus of control concrete. They noticed that
there is no significant effect of fly ash on the modulus of
elasticity. The expansion of 0.1 % and 0.2 % polypropylene
filaments diminished the modulus of versatility esteems. Suj
et al (2007) Experimental examination and expository
displaying for flexural conduct Reinforced stringy solid bars
utilizing engineered strands were performed by and extreme
quality of steel fibre fortified self compacting solid pillars
were tried by throwing 1.2 m since a long time ago
strengthened solid bars utilizing self compacting concrete
with steel filaments of three volume portions of 0.25 %, 0.5 %
and 0.75 %. It is discovered that quality and malleability of
fibre fortified self compacting solid examples have expanded
considerably over traditional cement.

Keywords : Fly ash, Polypropylene, Reinforced concrete Steel
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I. INTRODUCTION

Cement is a composite material which is comprised of
filler and a folio. Run of the mill cement is a blend of fine
total, coarse total, bond and water. Cement has numerous
properties that make it a well known development material.
The right extent of fixings, situation and restoring are required
all together for these properties to be ideal. Both steel and
polypropylene fibres have been used on reinforced concrete
with partial replacement of fly ash and consequently increase
its toughness and crack resistance. Fibre reinforced concrete
can be used in some structural applications with a reduced
amount or even without any conventional reinforcement.
A. Objectives
 The first objective of this research is to make a
comparative study and to investigate the
mechanical properties of reinforced concrete
with cement replaced 30 % by fly with Steel and
Polypropylene fibres adding on concrete.

. III. TESTING OF MATERIALS

 To compare the properties of fly ash replaced
conventional concrete with fibres added
concrete (Steel and Polypropylene).

A. Cement
Standard Portland bond (53 grades) affirming to IS:
12269-1987 (reaffirmed in 2004) was utilized for all the solid
blends. The properties of bond are given in table I.
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Table- I: Testing of Cement
S.No
.
1
2
3

Description
Specific gravity
Fineness by sieve analysis
Consistency

F. Polypropylene Fibre
Monetarily accessible polypropylene fibrillated filaments
of 12 mm long and 0.045 mm diameter are utilized with an
aspect ratio of 266 in this research. The properties of
polypropylene fibre are given in the table V.

Result
3.42
5%
36 %

B. Fine aggregates
Regular waterway sand will be use as fine aggregate. The
mass explicit gravity in stove dry condition and water
assimilation of sand according to 2386 part III, 1963
(reaffirmed in 2002) are 2.61 and 1 % individually. The
qualities are referenced in table II.

Table-V: Properties of Polypropylene Fibre
Property
Specific gravity
Tensile strength, MPa
Elastic modulus, GPa
Water absorption
Yield stress N/mm2

G. Steel Fibres
Steel fibres of 0.4 mm diameter and 32 mm length with an
aspect ratio of 80 were used in the present study. The
characteristics of steel fibre is shown in table VI.

Table-II: Testing of Fine Aggregates
S.No.
1
2
3
4

Description
Specific gravity
Water Absorption
Fineness modulus
Moisture content

Result
2.45
3.0 %
2.86
4%

Table-VI: Properties of Steel Fibres

C. Coarse Aggregates
Normally the totals possess 70 % to 80 % of the volume of
cement and have a significant effect on its properties.
Squashed stone of 20 mm down and held on 12.5 mm size is
utilized for all the solid blends. Lab tests are directed and
introduced in table III.

Property
Specific gravity
Tensile strength, MPa
Elastic modulus, GPa
Water absorption
Yield stress N/mm2

Description

Result

Specific gravity
Water Absorption
Fineness modulus

2.75
2%
5.75

D. Fly Ash
Class F fly ash is a mineral admixture having pozzolanic
property. Based on a series of literature study, the fly ash is
replaced by 30 % of cement to obtain optimum results in both
fresh and hardened concrete. The specific gravity of fly ash is
2.52. Table IV represents the chemical properties of fly ash.

IV. CONCRETE MIX DESIGN
The choice of reasonable elements of cement and the
assurance of their relative extents were finished with an intend
to create cement of required quality and toughness as
conservative as would be prudent. In view of the properties of
bond, fly fiery debris, fine total, coarse total and water, the
blend extent was determined by embracing IS 10262 – 2009.
Mix Design for Conventional Concrete
Design stipulation:
 Characteristic compressive strength
-30 N/mm².
 Maximum size of aggregate
- 20 mm.
 Degree of workability
- 0.9 C.F.
 Degree of quality control
- Good
 Type of exposure
- Mild

Table-IV: Chemical Properties of Fly Ash
S. No.
1
2
3
4
5
6
7
8
9
10

Compounds

SiO2
AlO2
TiO2
Fe2O3
MnO
MgO
CaO
K2O
Na2O
SO3

Fly ash
composition
(%)
59.62 Min.
31.08
-2.92
-1.45 Max.
---0.51 Max.

Value
7.8
280
3.5
Nil
200

H. Super Plasticizers
Super plasticizers or high range water reducing admixtures
(HRWRA) are an important component of high performance
concrete. In this research we are using the CONPLAST SP
600. The other admixtures including air entraining,
quickening and impeding might be utilized similarly as in
customary vibrated concrete yet counsel ought to be looked
for from the admixture producer on use and the ideal time for
expansion.

Table-III: Properties of Coarse Aggregates
S.No
.
1
2
3

Value
0.91
750
4.6
Nil
35

Acceptable
Limits as per
IS 3812-2003
part 1 (%)
35.0
----5.0
1.74
-1.5 Max.
3.0

A. Mix Proportion
The mix proportion is arrived with the above design data
using Indian standard recommendation and the mix ratio is
arrived as 1:1.76:2.68 (cement: fine aggregate: coarse
aggregate). With this ratio, 16 combinations of mixes were
tried with varying proportions of Steel and Polypropylene
fibres. For all the mix
combinations, cement was
replaced by fly ash at a

E. Water
Consumable water which is accessible at the research
center is utilized for blending of solid fixings and restoring of
solid examples. Water from sources like industrial plants,
sewage and other contaminated should not be used for
concrete making.
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constant rate of 30 % by weight. The percentage variation of
fibres was kept constant as 0.2 % and the replacement was
proceeded up to 1.6 %.

Mix 5

1.0

45.35

43.35

Mix 6

1.2

46.72

44.05

Mix 7

1.4

46.98

44.58

Mix 8

1.6

45.56

44.11

V. EXPERIMENTAL TESTING
Tests for Fresh Concrete are as follows.
 Slump Flow Test
 Compaction factor

C. Split Tensile strength
Three cylinder samples every one of the blend with
different rates of M-Sand were tried to decide the split
elasticity following multi day utilizing a 2000 kN
Compression Testing Machine. The tests were led according
to standard determinations. The test outcomes are organized
in Table IX. It is seen that 28-day split elasticity increments
upto 1.4 % for steel and polypropylene fibre including the
volume of cement.

A. Slump Flow Test
The concrete slump test is an empirical test that measures
the workability of fresh concrete. More specifically, it
measures the consistency of the concrete in that specific
batch. This test is performed to check the consistency of
freshly made concrete. Consistency is a term very closely
related to workability. It is a term which describes the state of
fresh concrete. It refers to the ease with which the concrete
flows. It is used to indicate the degree of wetness. Workability
of concrete is mainly affected by consistency i.e. wetter mixes
will be more workable than drier mixes, but concrete of the
same consistency may vary in workability. It is also used to
determine consistency between individual batches. The test
results are given in table VII.

Table-IX Compressive Strength Results

Initial Slump Value
with Steel Fibres
160
140
140
130
130
125
125
120

Initial Slump Value with
Polypropylene Fibres
165
165
170
170
175
178
148
148

B. Compressive Strength on concrete
The compressive quality, as a standout amongst the most
significant properties of solidified cement, when all is said in
done is the trademark material incentive for arrangement of
cement. 28 days 3D square compressive quality is tried on
blocks of size 150mmx150mmx150mm and 28 days
compressive quality is tried and the outcomes are introduced
in table VIII.

Fibre
Composition
(%)

Mix 1

0.2

41.54

39.75

Mix 2

0.4

42.38

41.02

Mix 3

0.6

43.46

41.76

Mix 4

0.8

44.69

43.19

Mix Type

Mix 1

0.2

3.324

3.34

Mix 2

0.4

3.437

3.57

Mix 3

0.6

3.517

3.77

Mix 4

0.8

3.616

3.98

Mix 5

1.0

3.73

4.21

Mix 6

1.2

3.99

4.58

Mix 7

1.4

4.37

4.37

Mix 8

1.6

4.11

3.99

Fibre
Composition
(%)

Average flexural
strength on 28
days with steel
fibre (N/mm2)

Average flexural
strength on 28
days with PP
fibre (N/mm2)

Mix 1

0.2

6.2

8.02

Mix 2

0.4

7.5

9.38

Mix 3

0.6

8.77

10.5

Mix 4

0.8

9.8

11.69

Mix 5

1.0

10.11

12.5

Mix 6

1.2

13.65

13.33

Mix 7

1.4

15.02

14.55

Mix 8

1.6

18.0

16.21

Mix Type

Table-VIII: Compressive Strength Results
Average
Compressive
strength on 28
days with PP
fibre (N/mm2)

Average spilt
tensile strength
on 28 days with
PP fibre
(N/mm2)

D. Flexure Strength on concrete
Three beam samples every one of the blend with
different level of steel and polypropylene with fly cinder
were tried to decide the flexural quality following 28 days
utilizing a 30 Ton Universal Testing Machine. The tests
were led according to standard determinations. The
flexural quality of Concrete is given in Table X. It is seen
that the 28-day flexural quality increments up to 1.6 % of
steel and polypropylene fibre including the volume of
cement.
Table-X Flexure Strength Result

Tests for Hardened Concrete
To assess the presentation of various blend utilized in this
work, following quality test were performed.
1. Compressive strength
2. Split tensile strength
3. Flexural strength

Average
Compressive
strength on 28
days with steel
fibre (N/mm2)

Average split
tensile strength
on 28 days with
steel fibre
(N/mm2)

Mix Type

Table-VII: Slump Test Results
Percentage of
fibres
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

Fibre
Composition
(%)

E. Comparison of Test Results
After conducting the mechanical properties of the
specimens, a comparative study is performed to assess the
performance of steel and polypropylene fibres and the results
are plotted graphically in figure
1, figure 2 and figure 3.
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accomplished for 1.2 % polypropylene and steel fibre. Be that
as it may, steel was got somewhat less worth contrasted with
polypropylene.
 There after increment in fibre substance has barely
decreased the part elasticity of both steel and polypropylene.
 From the present examination it is seen that the ideal
dose of polypropylene fibre division is 1.2 %.
 The greatest addition in flexural quality was
accomplished in 1.6 % of polypropylene fibre.
 Steel and polypropylene fibre strengthened cement
demonstrated increment in flexural quality when contrasted
with typical fortified cement.

Fig. 1 Compressive strength pattern of steel and
polypropylene fibres
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CONCLUSION
From this experimental study, the following conclusions
are summarized;
 The greatest increase in compressive quality for M30
was accomplished in 1.4% of both steel and polypropylene
fibre with 30 % of fly fiery remains traded for bond. There
after increment in fibre substance has insignificantly
decreased the compressive quality. The workability of
concrete also get reduced by the addition of fly ash, which is
required especially in higher percentages of steel and
polypropylene fibres.
 The length and width of the crack is reduced due to the
incorporation of fibres in the concrete.
 The Steel and polypropylene mix shows a slight increase
in the compressive strength as compared with the plain
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 The most extreme increase in split elasticity was
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