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Abstract— A mix proportion was established to supply 10 

different concrete mixtures using 0, 0.25%, 0.5% and 1.0% 

of different fiber use in concrete. The water-cement ratio of 

0.42 is used. The water-cement ratio of 0.42 is used. The 

steel fiber reinforced concrete gives 20.58% compressive 

strength increase with addition of 1% steel fiber volume of 

concrete with compared with normal mix. The glass fiber 

reinforced concrete gives 14.32% compressive strength 

increase with addition of 1% glass fiber volume of concrete 

with compared with normal mix. The polypropylene fiber 

reinforced concrete gives 16.24% compressive strength 

increase with addition of 1% polypropylene fiber volume of 

concrete with compared with normal mix. 
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I. INTRODUCTION 

Concrete is made from cement, coarse aggregate (gravel or 

crushed stone), fine aggregate (sand), water and/or 

admixtures. To develop sustainable concrete, the primary 

materials are replaced by aggregates made from recycled 

concrete.  

A. Ordinary Portland cement 

 Ordinary Portland cement (OPC) is out and away the most 

important type of cement. Before 1987, there was only one 

grade of OPC that was ruled by IS 269-1976. When 1987 

higher grade cements were introduced in India. The OPC 

was classified into 3 grades, specifically thirty three grade, 

43 grade, &amp; 53 grade relying upon the strength of the 

cement at 28 days when tested as per IS 4031- 1988.  

B. Fiber 

Therefore, a form of reinforcement is needed; steel bars 

reinforce concrete against tension only locally. Cracks in 

reinforced concrete members extend freely until 

encountering a rebar. The most drawbacks with workability 

of steel fiber concrete is in obtaining correct distribution of 

the fibers so they do not mishandle. This issue is sometimes 

overcome by slow; continuous and uniform feeding of the 

fibers into the wet or dry combine by means that of moving 

feeders.  

C. Steel fibers 

Steel fibers are filaments of wire, deformed and cut to 

lengths, for reinforcement of concrete, mortar and other 

composite materials. It is a cold drawn wire fiber with 

corrugated and flatted shape. 

D. polypropylene FIBERS 

Polypropylene fibers area unit new generation chemical 

fibers. they're factory-made in large scale and have fourth 

largest volume in production when polyesters, polyamides 

and acrylics. Regarding four million tons of plastic fibers 

area unit made within the world during a year. Further, the 

appliance of those fibers in construction exaggerated for the 

most part as a result of addition of fibers in concrete 

improves the lastingness, flexural strength, toughness, 

impact strength and conjointly failure mode of concrete 

These fibers area unit factory-made victimization standard 

soften spinning. 

E. Glass fibers 

Glass fiber consists of 200-400 individual filaments gently 

warranted so as making a stand. These stands will then be 

sliced into varied lengths and be used for a spread of 

applications. The foremost common style of glass fibers 

used for general applications is e-glass. Polymers can also 

be accessorial within the glass fiber mixes so as to boost 

physical properties such as moisture movement. Relatively 

lightweight in weight compared to the normal stones. Its 

installation is quick and relatively easy. 

1) GFRC has the characteristics to be forged into virtually 

any form. 

2) GFRC consists of materials that square measure 

unlikely to burn. The concrete takes the role of a 

thermal regulator whereas exposed to fireplace and 

protects the materials from the flame heat. 

II. LITERATURE REVIEW 

Dejian Shen etal (2016) were reasoned that "This paper 

shows a test examination on the pliable properties of 

solidifying fly fiery debris HSC at various ages and 

evaluates the uniaxial elasticity and pliable Young's 

modulus of fly cinder HSC. Test outcomes demonstrated 

that: (1) the hub compressive quality of solidifying fiery 

debris HSC at early age was not up to cuboidal compressive 

quality at the indistinguishable age; (2) the uniaxial 

sturdiness of solidifying cinder HSC at early age was not up 

to clamorous toughness at the indistinguishable age; (3) the 

malleable Young's modulus of the solidifying slag HSC at 

early age was roughly 1.06– 2.02 times of the compressive 

Young's modulus at the indistinguishable age; (4) the elastic 

Young's modulus of solidifying fly powder HSC at early age 

expanded with the expansion of uniaxial rigidity. The 

forecast models indicated great precision with the 

exploratory outcomes."  

Fasheng Zhang etal (2016) were reasoned that 

"This examination proposes a hypothetical approach in light 

of adjusted pressure field hypothesis to anticipate the shear 

quality of steel fiber-strengthened cement (SFRC) pillars 

without stirrups. The ductile commitment of the steel strands 

is considered in the pliable stress– strain constitutive 

conditions, which consider the conveyance of the filaments. 

The proposed quality model is checked by contrasting it and 

139 shear disappointment tests beforehand directed on 

SFRC and fortified solid bars without stirrups. The impacts 

of solid quality, fiber volume, shear traverse to-profundity 

size connection, and longitudinal steel extent connection on 
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expected shear quality are specified. Examinations between 

the expected and exploratory outcomes demonstrate that the 

arranged model will assess shear quality precisely." 

Philip Zak etal (2016) were reasoned that "This 

paper exhibits an exploratory work on the compressive 

quality of earth blocks specifically the impact of added 

substances. In absolute 21 distinctive test arrangement are 

done with various organization of earth, bond, gypsum, 

hemp and flax strands. The earth material is described by 

geotechnical research center tests. The test outcomes 

demonstrated that the compressive quality is profoundly 

reliant on the thickness of the blocks. The filaments hemp 

and flax have rather low effect on the compressive quality of 

earth blocks, however they have solid impact on the 

breaking conduct Cement and mineral as added substance, 

as they seem to curtail the coupling power of the mud 

minerals, cause an amazingly lessen quality."  

Ninoslav Pešić etal (2016) were over that "his work 

examines potential designing edges of the spearheading 

utilization of just expelled reused high-thickness 

manufactured pitch (HDPE) plastic filaments in auxiliary 

cement. Mechanical and usableness properties of solid zone 

unit examined through the testing of seven arrangement of 

examples: one produced from the plain concrete and, for 

everything about 2 fiber distances across and , 3 

arrangement with zero.40%, 0.75% and 1.25% volume 

portion of strands. While the compressive quality and the 

versatile modulus of cement were unaffected, the rigidity 

and flexural (burst) modulus were possibly expanded, in the 

vicinity of 3% and 14% within the sight of HDPE filaments. 

Strands for the most part contributed by giving the post-

breaking flexural pliability and through enhancing 

serviceability properties of cement, for example, the 

lessened plastic shrinkage splitting, drying shrinkage and 

water penetrability. The sturdiness of HDPE filaments was 

evaluated by methods for the examining electron 

magnifying instrument (SEM) imaging that hinted at no 

their compound crumbling in concrete. All discoveries 

recommend that reused HDPE strands can be instrumental 

in making another esteem chain in development industry 

while additionally emphatically adding to its ecological 

execution."  

Kim Donkor etal (2016) were presumed that "Dirt 

squares are practical, minimal effort, stone work materials 

that show low imperviousness to bowing. This examination 

concentrated on tentatively exploring the impact of 

polypropylene strands on the flexural execution and 

disappointment component of concrete balanced out soil 

pieces. Examples were delivered with various fiber mass 

extents for correlation with examples without filaments. 

Test outcomes demonstrated a change in post-break flexural 

conduct and sturdiness of the fiber-fortified examples 

contrasted with the unreinforced ones. Contingent upon 

fiber content, examples showed either a diversion softening 

or redirection solidifying conduct amid testing. 

Disappointment of examples was described by both fiber 

break and pullout."  

III. RESULT  

A. General 

The strength characteristics of waste material in concrete 

mixtures have been computed in the present work by 

replacing with the steel fibers, Glass fiber and 

Polypropylene Fiber for different percentage.  

 
Graph 1. Comparison of compressive strength of 7 days 

concrete with 0.25%, 0.5%, 0.75% and1%using steel fibers, 

Glass fiber and Polypropylene Fiber 

 
Graph 2 Comparison of compressive strength of 14days 

concrete with 0.25%, 0.5%, and 0.75% and1% using steel 

fibers, Glass fiber and Polypropylene Fiber 
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Graph  3: Comparison of compressive strength of 28days 

concrete with 0.25%, 0.5%, 0.75% and1%using steel fibers, 

Glass fiber and Polypropylene Fiber 

B. Cost Analysis 

Design grad M-35 M-40 

Quantity of cement content kg 400 450 

Cost of cement (@8 kg) 3200 3600 

Quantity of fiber 4.7 
 

Cost of fiber (@40per kg) 188 
 

Total cost 3388 3600 

Achieve Strenth (grade) 45 45 

Diffrence in rate( Rs) 3600-3388=212 
 

Table 6.2 cost analysis 

% Saving = 212X100/3600  

        =5.88%  

So by the above observation a saving 5.88% in the 

cost of cement can be achieved by using steel fiber with the 

nominal concrete mix for m-35 grade concrete to get the 

strength of M-40 grade concrete  

IV. CONCLUSIONS 

With the increase of fiber content the compressive strength 

increases. The ultimate load behavior is also improved due 

to the addition of fibers. Steel fibers give more strength 

when compared to glass and polypropylene fibers. 

1) The steel fiber reinforced concrete gives 20.58% 

compressive strength increase with addition of 1% steel 

fiber volume of concrete with compared with normal 

mix. 

2) The glass fiber reinforced concrete gives 14.32% 

compressive strength increase with addition of 1% glass 

fiber volume of concrete with compared with normal 

mix. 

3) The polypropylene fiber reinforced concrete gives 

16.24% compressive strength increase with addition of 

1% polypropylene fiber volume of concrete with 

compared with normal mix. 

4) The steel fiber reinforced concrete gives 17.82% 

compressive strength increase with addition of 0.5% 

steel fiber volume of concrete with compared with 

normal mix. 

5) The glass fiber reinforced concrete gives 9.24% 

compressive strength increase with addition of 0.5% 

glass fiber volume of concrete with compared with 

normal mix. 

6) The polypropylene fiber reinforced concrete gives 

11.69% compressive strength increase with addition of 

0.5% polypropylene fiber volume of concrete with 

compared with normal mix. 

7) So by the above calculation a saving 5.88% in the cost 

of cement can be achieved by using steel fiber with the 

nominal concrete mix for m-35 grade concrete to get the 
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