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Abstract:-Thedifference between conventional concrete and high 

strength concrete disclose to the compressive strength that is the 

maximum resistance of a concrete sample to applied load. Even 

of there is no decisive point of partition between conventional 

concrete and high strength concrete. According to Indian 

standards compressive strength of high strength concrete is more 

than 65N/mm2.This paper clears the effects of addition of varying 

proportions of glass fibers and polypropylene fibers on the High 

strength concrete properties (M60 mix). To find the fibers effects 

on compressive strength, tensile strength by a preliminary test. 

The fundamental aim of the analysis is to study the effect of 

Polypropylene fiber(0% , 1%,1.5%, 2%) and glass fiber (0% , 

1%,1.5%, 2%) and glass and polypropylene 

combined(0.5%+1.5%)(1.5%+0.5%)(1%+1%) mix by varying 

content and discovering the optimum fiber content. The 

specimens are investigated at varying level of cube compressive 

strength, split tensile strength.The compressive, tensile and 

flexural strength was increased. However, highly suggested and 

to execute more properties of fiber reinforced concrete were 

investigated. 

Keyword: Fibre reinforced concrete, Polypropelenefibre, Glass 

fibre, Durability, Drying and wetting, Acid attack, Sorpitivity 

I. INTRODUCTION:- 

 The present movement in concrete structures is 

towards the evolution of durability features and at sync, 

ensuring eco-friendly construction. The obligation of 

making concrete perform judiciously well under extreme 

loads, has turn into important in recent times.  Hence the 

focus of this paper is on enhancing high strength concrete 

with polypropylene and glass fibers to provide enhancement 

in flexibility and ductility under extreme conditions of 

loading and climate. The study envisages experimental 

evaluations on high strength concrete mixed fiber concrete 

composites, so that design recommendations are produced. 

The difference between the conventional concrete and high 

strength concrete is the maximum strength of concrete 

attains maximum value for the applied load. But for the 

conventional concrete the strength attains for the applied 

load. Even though there is no decisive point of partition 

between conventional concrete and high strength concrete.  
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According to Indian standards compressive strength of high 

strength concrete is more than 65N/mm2. According to 

Johnston and Skarendahl, (1992). The compressive 

strength of concrete will not affect by the more than 0.1%of 

volume of fraction of fiber.  Peak load is used to calculate 

the compressive strength and when the fiber content 

increases, both small increase and decrease in strength have 

been reported. The incomplete consolidation is the reason 

for the decrease in strength. According to Alhozaimy, A.M., 

et al (1995)effects of adding the low volume fractions 

(<0.3%) fibrillated polypropylene fibers with different 

binder composition  in mix of concrete on compressive 

flexural and impact strength was experimentally 

investigated. Here, the polypropylene fiber was increased 

the flexural toughness and impact resistance values and the 

decreasing the compressive strength (or) flexural strength. 

And between fibers and pozzolans the positive interaction 

were detected.  According to (Hasan Et Al., 2011 Roesler 

Et Al. (2006), the direct tensile cracking strength was 

decreased by the adding of polypropylene fiber in the 

concrete mix. (Bentur, 2007). However, in moderate volume 

replacements (0.33-0.5%) 10 to 15% increase in splitting 

tensile strength was increased by the adding of macro 

synthetic polypropylene fiber in concrete mix.  According to 

(Rajesh sharma Et Al. 2017)in seismic design of 

reinforced concrete (RC) frames, the beam-column is 

considered as a critical element. study is aimed at 

investigating structural behaviour of beam-column joints 

using normal strength concrete (NSC) and HPFRC based 

beam-column joints utilizing steel fibers in varied aspect 

ratios, types and fiber contents.According to O.F. 

Kharoob,et al. (2017). The steel fiber increases the initial 

stiffness and the maximum deflection with increasing the 

steel fiber ratio. Likewise, the increasing the ratio of fiber 

was exceeds 40% of rotation capacity of beam-HPFR CFST 

column joint and increase upto 80%. Hence, the required 

ductility for the seismic provisions satisfies by ductility of 

current joint. 

II. OBJECTIVE:- 

• To evaluate the material properties of HSFRC  

• Structural performance determination – Static 

loading of HSFRC beams –column joints with 

different types of fiber content to introduce 

resilience and damage tolerance effects.  

• To substantiate the experimental works, analytical 

models developed for HSFRC under Static load so 

that design recommendations could be result.  
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III. MATERIALS AND PROPERTIES:- 

A.OPC 

 According to IS12269:1987, the 53 grade of 

ordinary Portland cement with 3.16 is the specific gravity 

was used. 140min and 207min is the initial and final setting 

of cement.Table1 shows the cement chemical composition. 

B. Silica Fume 

 Silica fume is also called as micro silica. It is one 

of the mineral admixtures that are mostly used in the high 

strength concrete. It is very effective pozzolanic material. 

Workability, compressive strength, impermeability, abrasion 

resistance and bond strength are increased by the adding of 

silica fume in the concrete mixes. And bleeding of concrete 

also reduces by the adding of silica fume. It is resistance to 

chemical attack and reinforcement corrosion and improves 

the durability of concrete. Table 1 shows the chemical 

composition of silica fume. 

C. Aggregate 

 According to IS2386 (part1), the natural dry and 

river aggregate was used.2.6 is the fineness modulus of 

sand.12.5mm size crushed coarse aggregate was used in 

concrete.6.1 is the fineness modulus of coarse aggregate. 

D. Fibers 

Glass and polypropylene fiber used in the concrete 

mixes. 1300 to 1800 N/mm² is young’s modulus of 

polypropylene fiber. Glass fiber improves the tensile 

strength, compressive strength and bending and shear force 

of concrete. 0.91 is the specific gravity of PP fiber. 30 to 

35µm is the diameter and 12mm is the length of 

polypropylene fiber. 0.9g/cm² and 2.7g/cm² is the density of 

polypropylene and glass fiber. 12µm diameter and 12mm 

length of glass fiber are used in concrete mixes. 

E. Super plasticizer  

 In this concrete, conplast super plasticizer430 super 

plasticizer was used. Because of it is chloride free content 

and sulphonated naphthalene polymers based. It is one of 

the high range water reducing admixture and workability of 

concrete increased by super plasticizer. 

Table1Cement and Silica fume chemical composition 
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III. MIX PROPORTION AND 

PREPARATION 

 Table 2 shows an approximate concrete 

composition. The mix design was calculated by volume 

method. 596 k g/m³of cement content and 0.3 is water 

cement ratio was chosen. Polypropylene and glass fibers are 

used in varying percentages such as 1%, 1.5% and 2% in 

two cases such as separately and in combination of both 

fibers. The fiber reinforced concrete was prepared by 

following procedure. The silica fume and cement were dry 

mixed together. Then fine aggregate was added to the dry 

mix and mixed for 2 minutes. After that, coarse aggregate 

was added and dry mixed until the uniformity is achieved. 

Finally fiber was added to the dry mix. Then the water 

andsuper plasticizer were slowly added into the mix and 

casted. After 24 hours the specimens were demoulded and 

28 days of curing specimens were tested and obtained by 

test results. 

Table 2 Concrete mixtures mix proportion. 
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5 

 

M3 0.3 596 72 586 900 0.6 2  

M4 0.3 596 72 586 900 0.6  1 

M5 0.3 596 72 586 900 0.6  1.

5 
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 Constituent Materials Details 

Material Description 

Cement Type – OPC 53 grade 

Silica fume Micro silica 

Fine Aggregate Falling of river sand on zone III having 

a Fineness Modulus of 2.5 

Coarse 

Aggregate 

Size aggregate of aggregate10mm,  

 Modulus of Fineness = 2.75 

Glass fiber 

Polypropylene 

fiber 

 = 1 mm, Tensile strength = 300 Mpa 

 = 2 mm, Tensile strength = 250 Mpa 

Fiber length 

Fiber percentage 

12mm 

0, 1, 1.5, 2 

Mix ratio  

W/C ratio 

M60 

0.30 
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A. Procedure for test 

Strength of compressive 

Fiber reinforced concrete compressive strength is 

obtained by preparing the cube size of 100X100X100 mm 

specimens.  

For each mix, three cubes were prepared. Tests 

were conducted at 3, 7 and 28 days after curing. Tests were 

done with the help of 3000kN capacity compression testing 

machine. The average test results of three specimens were 

reported. 

Strength of split tensile 

 Split Tensile Strength is the measure of indirect 

method of compressive strength on cylinder specimen. This 

test is obtained in accordance with ASTM C496. The size of 

the cylinder specimen is 100mm diameter and 200mm 

height. Three specimens are used for each mix. After 3, 7 

and 28 days of curing these specimens are tested in the 

compression testing machine. The specimens are tested and 

average results are reported. 

IV. RESULTS AND DISCUSSION 

A.Strength of compressive 

 The compressive strength of the concrete is tested 

after 3, 7 and 28 days curing. The test is done for control 

specimen and for different percentages of fiber are 1%, 

1.5% and 2% as shown in Fig 1. The strength increases as 

the percentage of fiber get increased and decreased when the 

fiber percentage is above 1.5%. It was observed that both 

the combination of polypropylene and glass fiber has higher 

strength than the other two mixes. Table 3 shows the result 

of compressive strength. 

Table 3Strength of compressive 

S.No Sample Strength of compressive (N/mm2) 

  3 Days curing 7 Days curing 28 Days 
curing 

1 M1 41.39 58.41 66.3 

2 M2 42.46 59.32 67.1 

3 M3 41.78 59.68 65.43 

4 M4 46.92 58.24 67.81 

5 M5 42.83 57.73 67.32 

6 M6 43.47 57.92 66.53 

7 M7 40.96 54.46 65.91 

8 M8 42.45 55.58 64.3 

9 M9 43.42 58.32 68.87 

 

Fig 1: strength of compressive  Fig 2: strength of split 

tensile 
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B.  Strength of split tensile 

 Fig 2 shows the split tensile strength of fiber reinforced 

concrete.The added fibers in concrete mix that is increase 

the split tensile strength of concrete. Polypropylene and 

glass fibers increase the strength. For 1.0% and 1.5% the 

increase is significant. The results were compared and 

reported as shown in table 4. 

S.No Sample Split Tensile 

Strength(N/mm2) 

1 M1 3.79 

2 M2 5.46 

3 M3 4.39 

4 M4 4.92 

5 M5 6.73 

6 M6 5.49 

7 M7 6.14 

8 M8 3.92 

9 M9 6.91 

Table 4Strength of split tensile
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V. CONCLUSION:- 

• The optimum value of fiber replacement was found 

to be glass 1% and polypropylene 1 % of addition 

to the high strength concrete mix. 

• Stiffness of all the cubes was increased due to the 

presence of silica fume and fiber addition in 

concrete mix. 

• All the cubes Post-cracking strength was increased 

significantly. 
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