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Abstract— Plain Concrete has very low tensile strength, 

limited ductility, very low resistance of cracking behaviour. 

Polypropylene fiber reinforced concrete is an ideal way to 

control shrinkage, cracking, micro cracks, macro cracks and 

induces high ductility. But apart from this, fiber reduces the 

workability characteristics of concrete and it makes difficult 

use for site application. The purpose of this study is to analyse 

the workability characteristics on different percentage of 

polypropylene fiber by volume of concrete on M30 grade with 

having water cement ratio 0.40. The fibers contents were 

varying from 0%, 0.50%, 1.00%, 1.50% and 2.00%. This 

study is done for Polypropylene fiber reinforced concrete 

pavement design. 

Key words: Polypropylene fiber, Slump value, Workability   

I. INTRODUCTION 

Concrete is the most widely used man-made construction 

material in the world, and is second only to water as the most 

utilized substance on the planet. It is obtained by mixing 

cementing materials, water and aggregates and sometimes 

admixtures, in required proportions. The mixture when 

placed in forms and allowed to cure, hardens into a rock-like 

mass known as concrete. The hardening is caused by 

chemical reaction between water and cement and it continues 

for a long time, and consequently the concrete grows stronger 

with age. 

The strength, durability, and other characteristics of 

concrete depend upon the properties of its ingredients, on the 

proportion of mix, the method of compaction and other 

controls during placing, compaction and curing. There are 

several properties of concrete like stress-strain 

characteristics; stiffness, durability, permeability and high 

compressive strength. Of these, the strength of concrete 

assumes a greater significance because the strength is related 

to the structure. But at the same time concrete is weak in 

tension and make it brittle characteristics. This weakness of 

concrete produces cracks under the small loads. These cracks 

gradually propagates to the compression end of the member 

and increases in sizes and magnitude as the time elapses and 

finally makes the concrete to fail, such types of cracks are 

known as micro cracks. Various types of attempts have been 

made for the increasing the tensile property of concrete but 

most common method is to provide the steel reinforcement 

bars. Cracks in reinforced concrete members are spread out 

freely until the encountering the reinforcement bars. Thus, 

There is a need for multidirectional and closely spaced steel 

reinforcement arises there, that cannot practically achievable. 

Fibre reinforcement is one of the best ways, which provides 

the good solution for this type of problem. So, as to increase 

the tensile strength, energy absorption capacity and toughness 

of concrete a technique of introduction of fibres in concrete 

is being used. 

Fibre Reinforced Concrete (FRC) is a relatively new 

construction material, containing fibrous material, which 

enhances its performance and structural integrity and can be 

defined as a composite material of cement concrete or mortar 

and discontinuous, discrete and uniformly dispersed fibre. 

The presence of micro cracks at the mortar-aggregate 

interface is responsible for the inherent weakness of plain 

concrete. The weakness can be removed by inclusion of fibres 

in the mix. Fibre-reinforced concrete possesses higher 

compressive strength, toughness, increased resistance to wear 

and tear, and higher post-cracking strength. Thus the fibre-

reinforced concrete is a composite material essentially 

consisting of conventional concrete or mortar reinforced by 

fibres. PPFRC has environment friendly approach in the field 

of pavement construction in which all types of polymer waste 

can be recycled and used for reinforcing the concrete 

pavements. In this time polymers are produced in large 

quantities by manufactures which is generally non-

biodegradable. Waste polymers are used as fiber 

reinforcement by recycling the polymers instead of disposing 

it and we can efficiently make use of its properties and 

characteristics in the pavement construction. Polymeric fibers 

have generally used different types of fibers like 

polypropylene fibers, recron, nylon etc. It should be 100% 

virgin synthetic fiber size 12mm to 60mm long. It is mixed of 

0.50% polypropylene fiber by volume of concrete. Other 

fibers can also be used acrylic, aramid, carbon etc. These 

fibers have significantly reduced plastic shrinkage and 

substance cracking. This increase the toughness and post 

cracking integrity uprightness. Polypropylene fibers are used 

in these experiments which are manufactured by Reliance 

Company. It is well known that concrete is weak in tension. 

Micro cracks begin to generate in the concrete matrix of a 

structural element at about 10 to 15% of the ultimate load, 

propagating into macro cracks at 25 to 30% of the ultimate 

load. Plain concrete cannot be sustained the large transverse 

load without adding the reinforcement bars in the tensile 

members such as beams or slabs etc. The developing of micro 

or macro concrete cannot be arrested or seized o by using only 

continuous reinforcement bars. The addition of using 

randomly discontinuous fibres in the concrete countered the 

developing cracks which are generally generate at small value 

of loading history They are able to enhance the stiffness and 

crack-control performance by controlling the micro cracks 

from propagating and widening and also increasing the 

ductility due to their energy-absorption capacity.  

A workable concrete is one which is easily placed 

and homogeneously compacted. The concrete which is not 

workable requires more compactions but it degrades the 

quality of concrete and is not useful for the construction 

process. There are four required properties for quality of 

concrete mould ability, mixability, compactibilty and 

transportability.      
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II. MATERIALS REQUIREMENT 

A. Cements:  

Ordinary Portland Cement (OPC 43 grade) conforming to the 

IS: 8112-1989 of company name of JAYPEE Cement from a 

single lot was used for preparation of all concrete mixes.  

OPC is most commonly type of binders which provide a 

binding medium for the discrete ingredient of the materials. 

It is widely used for making cement concrete for the 

construction of different civil engineering structure like 

buildings, dams, retaining walls, bridge, highways, tunnels, 

marine structure, tanks etc. 

Sr.No. Name of Test Results 

1 Normal consistency %30 

2 Initial setting time 75 minute 

3 Final setting time 330 minute 

4 Fineness 8.50% 

5 Specific Gravity 3.15 

Table 1: Physical properties of Cement 

B. Fine Aggregate:  

Fine aggregate (sand) is easily available in the market. It is 

carried out for the testing for the specification in the 

experimental lab. It is the aggregate most of which passes 

through a 4.75mm IS sieve and it is permitted for the 

specification. Sand is generally considered to have a lower 

size limit of about 0.07 mm. 

According to size, the fine aggregate may be 

described as coarse, medium and fine sands. Depending upon 

the particle size distributions, IS 383-1970 has divided the 

fine aggregate into four grading zone (zone I to zone IV). The 

fine aggregate sample occurs zone II by grading the sand by 

sieve analysis as per IS 383-1970. 

Sr. No. Name of Test Result 

1 Grading zone II 

2 Water absorption 0.60 

3 Specific Gravity 2.649 

4 Silt content 1.85% 

Table 2: Physical properties of fine aggregate 

C. Coarse Aggregate:  

In this study, coarse aggregate of 20 mm and 10 mm are used 

at the proportion of 60:40. The aggregate most of which 

retained on the 4.75 mm IS sieve is permitted by the 

specification are termed as coarse aggregate. Crushed 

Aggregate are used for the specification for the analysis of 

various physical properties. Here are 20mm and 10mm 

aggregate used for the combined aggregate and all in 

aggregate. 

Sl. No. Name of Test Test Results 

1 Specific Gravity 2.672 

2 Water Absorption 0.40 

3 Crushing Value 16.70 

4 Impact Value 17.25 

Table 3: Physical properties of Coarse Aggregate 

D. Water:  

Water is an important constituent of the material. The 

strength of concrete depends upon the water-cement ratio. In 

this experiment, fresh and potable water are used for the 

concrete. The pH value of water is found to be 8. The pH 

value of water should not be less than 6 as per IS code. 

E. Admixture:  

In this experiment admixture are used for water reduction to 

get desired workability of fresh concrete. Cico-plast are used 

as super plasticizer as per manuals and IS code. 

F. Polypropylene Fibers:  

Polypropylene fibers are used to compare the compressive 

and flexural strength of the concrete at the different 

percentage of polypropylene fiber by volume of concrete. 

 
Fig. 1: Polypropylene fiber 

III. EXPERIMENTAL METHODOLOGY 

A. Concrete Mix Design for M30 Grade: 

1) Stipulation for Proportion 

1) Grade designation = M30 

2) Type of cement = Jaypee cement 43 grade conforming to 

IS8112  

3) Size of the aggregate = 20mm and 10mm 

4) Min cement content = 320 kg/cu-m  

5) Max W/C ratio = 0.40 

6) Exposure condition = Moderate 

7) Type of aggregate = Crushed angular  

8) Max cement content = 400 kg/cu-m 

The proportion 1:1.95:2.738 are mixed for M30 grade 

concrete which are calculated by trial and error method: - 

 

IV. SLUMP SETUP AND PROCEDURE 

The slump test is not appropriate method for very wet and 

very dry concrete. The slump apparatus consists of metallic 

frustum (inverted cone shape) of having internal bottom 

diameter 20 cm, internal top diameter 10 cm, and height of 

Sl.No Description Cement F.A. C.A Water Admixture

1 Quantity(kg/m3) 400 780 1095 174.75 4

2 Proportion 1 1.95 2.738 0.4368 0.01
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apparatus 30 cm. The thickness of sheet of metallic slump 

cone should not be thinner than 1.60 mm. Tamping rod is 

used for the tamping the concrete whose diameter has 16 mm 

and the length 0.6 meter. The internal surface of the mould is 

made clean and free from moisture content before 

commencing the test. The apparatus has placed in rigid and 

horizontal surface. Then the freshly prepared concrete are 

placed into four layers with each layer is filled with ¼th 

height of slump-cone and tampered 25 blows of concrete with 

tamping rod. After the tapping of the top layers, the additional 

concrete top of the slump-cone is removed. After that the 

mould is removed gently and vertically as soon as possible. 

Due to this the concrete is subsiding. The subsidence of 

concrete is known as SLUMP of concrete. 

 
Fig. 2: Slump Test Setup 

V. SLUMP TEST RESULTS 

Table1.1 shows the slump value result obtained from the 

different percentage of fibre. A graph is plotted between the 

slump value and different percentage of polypropylene fibre 

as shown in the figure- 

 
Fig. 3: Workability Test at 1.00% PP fiber 

Sl. 

No. 
Description 

W/C 

Ratio 

(%) Addition of 

Polypropylene 

Fibre 

Slump 

Value 

1 PPFRC-0 0.40 0.00 95 

2 PPFRC-1 0.40 0.50 83 

3 PPFRC-2 0.40 1.00 68 

4 PPFRC-3 0.40 1.50 48 

5 PPFRC-4 0.40 2.00 30 

Table 4: Slump Value Result 

 
Fig. 4: Variation of slump value of PPFRC 

From the slump value test, the slump value is found 

to be 95 mm at 0% polypropylene fibre with constant water 

cement ratio 0.40. In the graph it is clear that there is marginal 

decrement of slump value of the increasing the 0.50% 

polypropylene fibre. Further increment of polypropylene 

fibre percentage, the slump value gets decrease continuously. 

It is observed from the result; the slump value is affected by 

increasing the percentage of polypropylene fibre. The slump 

value continuously decreases by increasing the percentage 

polypropylene fibre. It happens because that the added fibres 

will obstruct the flow and hence affect the workability of 

concrete. 

VI. OBSERVATION AND DISCUSSION 

Based on the present experimental program conducted, it is 

observed from this analysis that fiber percentage increases, 

workability decreases. This is due to the fact the added fiber 

will prevent the flow and hence affect the workability of 

polypropylene fiber reinforced concrete. 

VII. CONCLUSION 

From this experimental study, it is concluded that higher 

percentage of polypropylene fiber will more affect the 

workability of concrete. The workability is marginally 

affected by addition of 0.50% polypropylene fiber by volume 

of concrete with water cement ratio0.40. Higher percentage 

of polypropylene fiber beyond 0.50% up to 2.00% the 

workability decreases rapidly and need super plasticizer to 

maintain the workability. 
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