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ABSTRACT 
Among all the construction materials that 

are available for construction, we know that concrete 
is a widely used construction material for building 
of various civil engineering structures. Concrete will 
give better durability and also its costs during 
construction as well as maintenance are very low 
when compared to other construction materials.   

In present experimental work for M25 
grade of concrete can be designed according to IS 
10262:2009 with four different proportions of 
hybrid fibers are added with concrete ingredients. 
The proportion of steel and polypropylene fibers are 
added by 50% each with different hybridization 
ration i.e. 0%,0.5%, 1.0 %, 1.5% and steel fibers are 
added by volume of concrete and polypropylene is 
added by weight of cement. For strength parameters 
compressive, tensile, flexural, impact strength 
specimens are casted and cured for 28 days and 
tested for hardened concrete and for fresh concrete 
slump and compaction factor test is carried to know 
the workability of hybrid fiber reinforced concrete. 
For durability study Sorptivity test is carried out to 
know the absorption of water by capillary. To 
evaluate the strength parameters different tests are 
conducted and results are tabulated. From the 
present work results show that 1.5 % addition of 
hybrid fiber gives maximum results in all the 
strength parameters compare to other different 
hybrid ratios. 

 
I. INTRODUCTION 

 
Concrete In ancient days the most of the 

construction are of mud and lime. Later in the 
construction field Concrete became a boon of 
construction and its strength properties created 
tremendous revolution in construction practice. Due 
its high strength and durability properties it is largely 
used in all the sectors (like multi story buildings, 
irrigation structures, pavements, reservoirs, 
foundations, dams etc.). As Concrete is exposed to 
different environmental condition to with stand the 
environmental effects the properties of conventional 

concrete had to be increased. This may be achieved 
by introducing admixtures or fibers to concrete. 

Conventional concrete have good compressive 
strength and it is poor in tension as well as in flexural 
strength. So for increasing concrete tension as well 
as flexural strength it’s required to add any 
innovative materials like fibers, admixture, and 
waste material having good pozzolanas properties, 
construction chemical. Cement mortar and concrete 
made with Portland cement is a kind of most 
commonly used construction material in the world. 
These materials have inherently brittle nature and 
have some dramatic disadvantages such as poor 
deformability and weak crack resistance in the 
practical usage. Also their tensile strength and 
flexural strength is relatively low compared to their 
compressive strength. The weakness in tension can 
be overcome by the use of sufficient volume fraction 
of certain fibers like steel, polypropylene, nylon, 
polyester, glass; carbon fibers are used to increase 
the strength of normal concrete. 

OBJECTIVES OF THE STUDY 

1. To study the different strength parameters like 
compressive strength, tensile strength, flexural 
strength of hybrid fiber reinforced concrete 
with different mix proportion of fibers for M25 
grade concrete. 

 
2. To determine impact resistance properties on 

the hybrid fiber reinforced concrete and 
comparing with the conventional concrete.  

 
3. To know the optimum percentage of addition 

of fibers to concrete and finding maximum 
hybrid ratio. 

 
4. To determine workability of hybrid fiber 

reinforced concrete by the addition of fibers in 
concrete mix. 

 
5. To study the durability properties of hybrid 

fiber reinforced concrete. 
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 Prof. Pravin b. Shinde et.al entitled on 

"Flexural Behavior of Hybrid Fiber 
Reinforced Concrete profound bar and 
impact of steel and polypropylene fiber on 
mechanical properties of cement" in 
February 2015. In their study they utilized Flat 
creased steel strands with having length of 
25mm to 50mm and measurement is 0.55mm 
with Aspect Ratio 40 to 90. What's more, 
another fiber is polypropylene fiber with having 
cut length of 12mm. In their study they utilized 
diverse hybridization Ratio, for example, 
S0+P0%, S0+P100%, S25+P75%, S50+P50%, 
S75+P25%, and S100 + P0%. (P-polypropylene 
s-steel strands) For M30 evaluation of cement 
with water-concrete Ratio 0.45 at 28 days 
curing period. From this Journal they presume 
that compressive quality of HFRC is gives most 
extreme for the Ratio 75-25% (steel-
polypropylene). Part elasticity of HFRC solid 
builds the quality with 100% steel fiber i. e. 
Proportion 100-0%. Flexural quality of HFRC 
of 50-half and SFRC 100-0% both proportion 
results is same.  

 M. Tamil selvi, dr. T.s. Thandamoorthy, et.al 
entitled is on "studies on the properties of 
steel and Polypropylene fiber Reinforced 
Concrete with no admixture" in July 2013. In 
their study they utilized two distinct strands, for 
example, pleated steel fiber with having length 
42mm and measurement 1.0mm with Aspect 
Ratio 42. Another fiber is polypropylene with 
having length 50mm and breadth 0.6mm with 
Aspect Ratio 83. For assessment of quality 
parameters they included filaments at various 
blend extent, for example, 4% steel fiber, 4% of 
polypropylene and 4% of hybridization Ratio 
such steel and polypropylene 2% each by 
volume of bond. For M30 grade concrete with 
7,14,21,28 days of curing period. Quality 
parameters like compressive, flexural, quality 
test, Rapid chloride penetrability test, water 
ingestion test likewise did. From this Journal 
they presume that expansion in compressive 
quality when utilizing SFRC at 4% yet solid 
blend with 4% steel fiber demonstrates 
hardened and hard to smaller and workability is 
reductions. Furthermore, when they utilizing 
4% Macro Synthetics polypropylene fiber 
concrete turn out to be more dangerous and 
troublesome reduced. Part rigidity may 
increment for SFRC with expansion of 4% steel 
fiber and lessening for Hybrid fiber with 
expansion of 2% each i.e. steel and 
polypropylene.  

 

 Priyanka dilip, p. K. Remadevi et.al entitled 
is on "A Study on properties of Hybrid Fiber 
Reinforced Concrete" in March 2014. In their 
study they utilized two unique filaments, for 
example, pleated steel fiber with having length 
of 36mm and width is 0.6mm with Aspect Ratio 
60. Also, another fiber is polyolefin fiber with 
having length of 42mm and measurement is 
1.0mm with Aspect Ratio 42mm. In their study 
they arranged diverse Hybrid fiber substance, 
for example, 0%, 0.5%, 1%, 1.5%, 2%. For the 
above given proportion they included steel fiber 
80% and polyolefin 20% for every cross breed 
fiber content. For M25 grade concrete with 28 
days of curing period. The principle target of 
this study is to know the compressive quality, 
rigidity, flexural quality of various blend extent 
of HFRC. From this paper they presume that 
expansion of 80% steel fiber and 20% 
polyolefin fiber compressive quality, Flexural 
quality, rigidity is increments for half and half 
proportion 1% and past 1% of cross breed 
proportion every one of the parameters quality 
may diminishes.  

 Amir m. Alani, morteza aboutalebi et.al 
entitled on "Mechanical Properties of Fiber 
Reinforced Concrete – A Comparative 
Experimental Study" in 2013. In their study 
they utilized two sorts of filaments, for 
example, steel fiber (creased) with having 
length 50mm and distance across is 1mm with 
Aspect Ratio 50. Another fiber is manufactured 
strands with having length 45mm and breadth 
1mm with Aspect Ratio 45. The outline blend is 
completed as for British principles. What's 
more, expected solid class quality (C32/40) and 
having fiber dose of 7Kg/m3 for both steel and 
engineered filaments. For mechanical 
properties study they test directed is 
compressive, flexural, rigidity. From this paper 
they reason that compressive quality may 
increment for 28 days curing example 
contrasted with 7 days curing. Rigidity may 
give better results when both the strands 
included equivalent extent. Flexural quality 
may likewise increment when both filaments 
are included similarly.  

 
III. MATERIALS AND PROPERTIES 

 
In making any type of concrete, selection 

and type of materials is very important as all the 
properties depends on them. 

The following materials are being used and are listed 
below. 

1. Cement. 
2. Fine aggregate. 
3. Coarse aggregate. 
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4. Water. 
5. Steel fibers. 
6. Polypropylene fibers. 

CEMENT 
Cement used is ordinary Portland cement (OPC) 
having 53 grade as per IS 12269-1970 cement used 
as a binding material in the present investigation. 
The preliminary tests like normal consistency 
(amount of water to be added), specific gravity, 
initial and final setting time, soundness of cement 
tests is conducted and results are listed below. 
 

Table: Physical properties of cement 

 
AGGREGATES  
Aggregates are inert granular materials such as sand, 
gravel or crushed stone that are an end product in 
their own right. They are also the raw materials that 
are an essential ingredient in concrete. 
Depending upon the size the aggregates are 
classified into two types  
1) Fine Aggregate  
2) Coarse Aggregate  
 
Fine Aggregate  
Locally available sand used as fine aggregate for 
experimental work and passing through 4.75mm as 
per IS 383-1978. Sand is brought from 
Swarnamukhi river bed near Tirupathi. The 
preliminary tests like specific gravity, water 
absorption, and fineness modules are tested and 
results are tabulated below. 

Table: Properties of fine aggregate 
 

 
Coarse Aggregates  
Locally available 20 mm down size coarse aggregate 
with retained on 4.75mm sieve has been used in the 
present work. It is brought from Perruru crusher, 
Bangalore highway road. Different test conducted 
on coarse aggregate are specific gravity, water 
absorption fineness modules. The properties of 
coarse aggregate as follows.  

Table: Coarse Aggregate Physical Properties 

 
Steel Fibers:  

Steel fibers are short, discrete lengths of 
steel with different aspect ratio from about 30to 150 
with different cross sections.  Different types of 
Steel fibers are hooked ends, crimped, glue hooked 
end etc these are most commonly used fibers. Their 
shape will be Round of diameter 0.25 to 0.75mm. 
They Enhances flexural, impact and fatigue strength 
of concrete. Thin shells and plates have also been 
constructed using steel fibers. In the present work 
crimped steel fiber with flat end used. These steel 
fibers are brought from Bharat Steel Chennai Pvt Ltd 
(BSC). The properties off steel fibers with their 
specifications are mentioned in the table below. 

 
Table: Properties of Steel Fibres 

 
Polypropylene fibers: 

Polypropylene fiber is composed of 
crystalline and non-crystalline (amorphous) 
regions. The fiber range in size from fractions of 
a micrometer to centimeters in diameter. The 
manufacturing of this fiber have to two different 
types. First one is pulling wire procedure with 
circular cross section or by extruding the plastic 
film with rectangular cross section. And 
appearance of this fiber in fibrillated bundles, 
mono filament. These fibers have different length 
12mm, 24mm; 40mm cut length is available. 

Table: Properties of Polypropylene fibers 

 
WATER: 
Potable water which is available in laboratory is 
used for casting of specimen and as well as curing of 
specimen as per IS 456-2000 
Mix design 
 

Table : Concrete mix design for M25 
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Batching and Mixing 
 Batching is process of measuring the 
quantities of concrete either by volume or by mass 
for preparation of concrete mix. In this weight 
batching method is adopted to measure the 
quantities of fine aggregate, cement, coarse 
aggregate, and substituent’s. The ingredients of 
concrete in the required quantities were enhanced 
into the capacity laboratory concrete mixer. After 
through mixing i.e., having achieved uniform 
colour, workable consistency to concrete, the 
concrete was shipped into tray for casting 
specimens. 
 
Casting and Curing of Specimens 
 IS standard specimen were casted with the 
concrete has been placed in the standard metallic 
moulds in three layers and compacted with tamping 
rod by giving 25 blows. Before placing the concrete 
in moulds, a thin coat of oil was applied for the walls 
of the mould inside for easy removal.  
 
IV EXPERIMENTAL RESULTS 

Hardened Concrete: 

1. Compressive strength. 

2. Split tensile strength. 

3. Flexural strength. 

4. Impact test. 

5. Sorptivity test 

Fresh Concrete: 

1. Slump cone test. 

2. Compaction factor. 

 
From the present work of experimentation results of 
all the parameters are calculated and tabulated 
below.  

 
Table: Compressive Strength Test Results 

 

Fig.: Graph showing the results of compressive 
strength of HFRC 

 
From the above fig plainly at 0.5% expansion of 
filaments the compressive quality is 32.74 
N/mm2.As the rate of strands is expanded to 1 % and 
to 1.5 % the compressive quality is 37.62 N/mm2, 
39.55 N/mm2 separately. From this we can presume 
that as there is an augmentation in the fiber content 
there is additionally an addition in the compressive 
quality. In this way compressive quality increments 
with the expansion of expansion of filaments in the 
blend. At the point when contrasted and controlled 
cement the expansion in the compressive quality 
with fiber expansion in rates of 0.5%, 1%, 1.5% is 
10.75%, 27.26%, 33.79% individually. 
 
Tensile Strength Test Results  
 

Table.  Test results of tensile strength 

Fig.: Graph showing the results of split tensile 
strength of HFRC 

From the above fig plainly at 0.5% expansion of 
filaments the elasticity is 2.46 N/mm2 and at 0.5 % 
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expansion of strands there is declarations in quality 
contrast with traditional cement i.e 2.71N/mm2. As 
the rate of strands is expanded to 1 % and to 1.5 % 
the split rigidity is 3.39 N/mm2, 3.96 N/mm2 
individually. From this we can infer that for 0.5% 
expansion of filaments there is lessening in results 
from there on expansion of strands i.e 1%,1.5% 
there may increment in quality When contrasted and 
controlled cement the increment in the split 
elasticity with fiber expansion in rates of 0.5%, 1%, 
1.5% is 9.22%, 25.09%, 46.12% individually.  
 

Table. Test results of flexural strength

 

Fig.: Graph showing the results of flexural 
strength of HFRC 

 
From the above fig plainly at 0.5% expansion of 
strands the flexural quality is 4.25 N/mm2As the rate 
of filaments is expanded to 1 % and to 1.5 % the 
flexural quality is 4.68 N/mm2, 5.20 N/mm2 
separately. From this we can presume that as there is 
an addition in the fiber content there is likewise an 
augmentation in the flexural quality. Hence flexural 
quality increments with the expansion of expansion 
of filaments in the blend. At the point when 
contrasted and controlled cement the expansion in 
the flexural quality with fiber expansion in rates of 
0.5%, 1%, 1.5% is 8.97%, 20%, 33.33% 
individually.  
 

 
 
 
 

Table. Test results of impact test 

Fig.: Graph showing the results of impact 
strength of HFRC 

 From the above fig obviously at as the rate of 
strands expands the no of blows required to 
disappointment the example additionally 
increments. From this we can infer that as there is an 
augmentation in the fiber content there is likewise an 
addition in the effect valve or quality. In this manner 
sway quality increments with the expansion of 
expansion of filaments in the blend. At the point 
when contrasted and controlled cement the 
expansion in the effect quality with fiber expansion 
in rates of 0.5%, 1%, 1.5% separately.  
 

Table. Result of sorptivity test 

 

 
In the above fig  as expansion of filaments is 
expanding there is a diminishing in the droop values. 
It is so in light of the fact that as the filaments are 
included the draining will be lessened and the blend 
will get to be cruel. From this we can infer that as 
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the rate of fiber substance is expanded the 
workability will be diminished 
 
Table. Results of slump and compaction factor 

tests 

 
V. CONCLUSIONS 

 
CONCLUSION 
There is change in Compressive quality of HFRC 
contrast with traditional cement on account of 
expansion of strands. The greatest increment in 
compressive quality saw at having mixture 
proportion 1.5 % i.e. 0.75 % steel fiber and 0.75 % 
polypropylene fiber and When contrasted and 
controlled cement the expansion in the compressive 
quality with fiber expansion in rates of 0.5%, 1%, 
1.5% is 10.75%, 27.26%, 33.79% separately.  
 
2. Tensile quality might be abatement for the 
proportion 0.5 % of filaments contrast with ordinary 
cement, from that point it might increment in rigidity 
and half and half proportion having 1.5% gives 
greatest quality contrast with other extent. From this 
we can infer that for 0.5% expansion of strands there 
is decline in results from that point expansion of 
filaments i.e 1%,1.5% there may increment in 
quality When contrasted and controlled cement the 
expansion in the split elasticity with fiber expansion 
in rates of 0.5%, 1%, 1.5% is 9.22%, 25.09%, 
46.12% separately.  
 
3. Flexural quality might be most extreme for 
mixture proportion 1.5% thinks about to customary 
cement. From this we can reason that as there is an 
augmentation in the fiber content there is likewise an 
addition in the flexural quality. In this way flexural 
quality increments with the expansion of expansion 
of strands in the blend. At the point when contrasted 
and controlled cement the expansion in the flexural 
quality with fiber expansion in rates of 0.5%, 1%, 
1.5% is 8.97%, 20%, 33.33% separately.  
 
4. Impact quality of HFRC increments as the 
rate of strands expands the no of blows required to 
disappointment the example additionally 
increments. Along these lines sway quality 
increments with the expansion of expansion of 
filaments in the blend. At the point when contrasted 
and controlled cement the expansion in the effect 
quality with fiber expansion in rates of 0.5%, 1%, 
1.5% separately.  
 

5. Slump cone valves is diminishing with 
Addition of filaments is expansions. It is so in light 
of the fact that as the strands are included the 
draining will be decreased and the blend will get to 
be unforgiving. From this we can reason that as the 
rate of fiber substance is expanded the workability 
will be diminished. As the rate increment in 
filaments the compaction variable qualities 
diminishes. From this we can infer that the 
workability of the blend diminishes as the fiber 
content in the solid increments.  
 
6. Sorptivity will be more as the rate of 
strands expansion is increment. From results we can 
reason that 0.5% expansion of cross breed filaments 
gives same Sorptivity valve contrast with customary 
cement.  
 
7. The ideal rate of filaments expansion is 
1.5%. Expansion of strands up to 1.5% gives best 
results in all quality parameters contrast with other 
blend extent. 
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