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I. INTRODUCTION 
 

Fiber Reinforced Concrete (FRC) was invented by 

French gardener Joseph Monier in1849 and patented 

in 1867. The concept of using fibers as reinforcement 

is not new. This can be proved by the following: 

Fibers have been used as reinforcement since ancient 

times. Historically, horseglassfiber was used in mortar 

and straw in mud bricks. In the early 1900s,asbestos 

fibers were used in concrete, and in the 1950s the 

concept of composite materials came into being and 

fiber reinforced concrete was one of the topics of 

interest. There was a need to find a replacement for 

the asbestos used in concrete and other building 

materials once the health risks associated with the 

substance were discovered.  

 

By the 1960s, steel, glass (GFRC), and synthetic fibers 

such as polypropylene fibers were used in concrete, 

and research into new fiber reinforced concretes 

continues today. Fiber Reinforced Concrete can be  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

defined as a composite material consisting of 

mixtures of cement, mortar or concrete and dis 

continuous, discrete,uniformly dispersed suitable 

fibers. Continuous meshes, woven fabrics and long 

wires or rods are not considered to be discrete fibers.  

Fibers include steel fibers, glass fibers, synthetic 

fibers and natural fibers. Fiber is a small piece of 

reinforcing material possessing certain characteristics 

properties. The fiber is often described by a conve 

nient parameter called aspect ratio. The aspect ratio 

of the fiber is the ratio of its length to its diameter. 

 

Glass fiber reinforced concrete (GFRC), comprises 

hydration products of cement, or cement plus sand, 

and the glass fibers. Glass fibers are used are used as 

reinforcement for concrete. Glass fibers were first 

used to reinforce cement and concrete in Russia. 

Abstract- Fiber reinforced concrete (FRC) is Portland cement concrete reinforced with more or less 

randomly distributed fibres. Glass fiber reinforced concrete (GFRC) comprises hydration products of 

cement, or cement plus sand, and the glass fibers. Glass fibers are used are used as reinforcement for 

concrete. The experimental program is designed to check the effect of length of glass fiber on 

mechanical properties on M30 grade of concrete i.e. workability, compressive strength, split tensile 

strength and flexural strength and results will be compared with conventional concrete. Total 17 cubes 
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However they were corroded by the highly alkaline 

Portland cement matrix. Therefore, alkali resistant 

glass fibres have been subsequently developed in UK 

and other countries. Glass fibers are available in the 

form of continuous rovings, chopped strand mats, 

cranette, wool, ropes and woven fabric. Glass fibers 

coated with epoxy resin compounds have also been 

tried out to protect them from alkali attack by Port 

land cement. GFRC is similar to chopped fiberglass 

(the kind used to form boat hulls and other complex 

three-dimensional shapes),although much weaker. It’ 

s made by combining a mixture of fine sand, cement, 

polymer (usually an acrylic polymer), water, other 

admixtures and alkali-resistant (AR)glass fibers. Many 

mix designs are available online, but you’ll find that 

all share similarities in the ingredients and prop 

ortions used. 

 

II. METHODOLOGY AND EXPERIMENTAL 

PLAN 

 
The experimental program is designed to check the 

effect of length of glass fiber on mechanical prope 

rties on M30 grade of concrete i.e. workability, compr 

essive strength, split tensile strength and flexural 

strength and results will be compared with conventi 

onal concrete. Total 17 cubes of size 150mm x 

150mm x 150mm, 17 beams of size 100mm x 100mm 

x 500mm and 17 cylinders of size 150mm diameter 

and 300mm height were casted and tested. 

 

1. Material Used: 

1.1 Cement: 

Ordinary Portland cement of53 grade is used in this 

experimental work and its properties were tested as 

per Indian standards IS 4031. Ordinary Portland ceme 

nt conforming to IS 12269: 198711 with specific 

gravity 3.15 is used.  

 

1.2 Fine Aggregate: 

The sand used for this experimental work was locally 

procured and passing through 4.75mm sieve with 

specific gravity 2.80. It should have fineness modulus 

2.50-3.50 and silt contents should not be more than 

4%.It is also noteworthy that the material’s gradation 

was determined by sieving analysis in the laboratory. 

The physical properties of fine aggregate were noted 

to predict the overall impact on the concrete mix.  

 

1.3 Coarse Aggregate: 

Crushed aggregate of maximum size 20mm & minim 

um 10mm are used in the present study. Its specific 

gravity is 2.85. Locally available coarse aggregate are 

used. It should be hard, strong, dense, durable and 

clean. It must be free from vein, adherent coatings 

and injurious amount of disintegrated pieces, alkalis, 

vegetable matters and other deleterious substances. 

It should be roughly cubical in shape. Flaky pieces 

should be avoided. It should confirm to IS 2838(I). 

Coarse aggregates for all concrete mixes are used as 

per IS 456:2000. The gradation of the coarse aggre 

gates was done as specification that Coarse aggre 

gates of 20 mm and 12 mm sizes were used in 60:40 

ratios. The physical and mechanical properties of the 

material were also obtained to know its impact on 

the concrete. 

 

1.4 Water: 

Fresh water free from any organic matter and port 

able water was used. Water is an important 

ingredient of concrete as it actively participates in 

the chemical reaction with cement. Water which is 

suitable for drinking is satisfactory for use in 

concrete. Water should be free from acids, oils, 

alkalis, vegetables or other organic impurities. Soft 

waters also produce weaker concrete. Water used in 

preparation of concrete should have PH range 6-7.5. 

It was tested and checked for permissible limit as per 

the IS: 3025 and IS: 456-2000. 

 

1.5 Glass Fiber: 

Glass fiber is considered as a waste material in most 

parts of the world and is a common constituent 

found in municipal waste streams which cause 

environ mental problems. This particular topic has 

been first chosen as a method of finding the possib 

ilities of glass fiber rather than considering it as a 

non-biodegradable waste material is also available in 

abundance and at a very low cost. It reinforces the 

mortar and prevents the spalling of concrete. The 

properties like high tensile strength, unique chemical 

composition, thermal insulation etc. makes it suitable 

to be used as a reinforcing material. In our research 

work we will use glass fiber of length 2, 4, 6 cm and it 

is procured from market. 

 

1.6 Mix Design: 

Mix design is made for M30 grade concrete accor 

ding to IS 10262-2009.According to mix design table 

21samples of beam,cube and cylinder were prepared; 

onesample was made of 100% ordinary Portland 

cement (no glass fiber). The remaining 18 mixes were 
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prepared by adding glass fiber of length 2, 4, 6 cm to 

the weight of concrete. The amount of water, coarse 

aggregate and fine aggregate were calculated for all 

the mixes and are reported in the table shown below. 

 

Table 1. Mix Proportions. 

 

Mix Glass 

fiber 

% 

Glass 

fiber 

(Kg/m3

) 

Ceme

nt(Kg/

m3) 

CA(K

g/m3

) 

FA(K

g/m3

) 

M1 - - 380 1283 711 

M2 1 3.8 380 1283 711 

M3 2 7.6 380 1283 711 

M4 3 11.4 380 1283 711 

 

III. RESULTS AND DISCUSSIONS 
 

1. Workability Test: 

This test was conducted to find out the degree of 

workability of glass fiber based concrete. By increas 

ing the glass fiber content in the concrete the work 

ability is decreased 

 

 
 

Fig 1. Slump Test Result. 

 

As the workability is decreasing with the increase in 

the glass fiber content so it can be inferred that glass  

 

2. Compressive Strength Test: 

It is observed that with increasein percentage of 

glass fiber till2% compressive strength decreases.The 

maximum value of compressive strength recorded at 

2% glass fiber is 30.10 N/mm2. Hence for obtaining 

maximum strength 2% glass fiber is the optimum 

dosage for length 2cm.  

 

 
 

Fig 2. Variation of compressive Strength for glass 

fiber length 2cm. 

 

 

 
 

Fig 3. Variation of compressive Strength for glass 

fiber length 4cm. 

 

Itis observed that with increasein percentage of glass 

fiber till 2% compressive strength increases and after 
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it is decreases. The maximum value of compressive 

strength recorded at 2 %glass fiber is35.12 N/mm2. 

Hence for obtaining maximum strength 2%glass fiber 

is the optimum dosage for length 4 cm.  

 

It is observed that with increase in percentage of 

glass fiber till 2% compressive strength increases and 

after it is decreases. The maximum value of 

compressive strength recorded at 2% glass fiber 

is33.45 N/mm2. Hence for obtaining maximum 

strength 2%glass fiber is the optimum dosage for 

length 6cm.  

 

Fig 4. Variation of compressive Strength for glass 

fiber length 6cm. 

 

 
 

Fig 5. Variation of compressive Strength for different 

length of glass fiber at 28 days. 

 

 

 

 

3. Flexural Strength Test Result: 

 

 
 

Fig 6. Flexural Strength of M30 grade at 28 days. 

 

The maximum flexural strength ofM30 grade of glass 

fiber based concrete is 24.50 MPa. The Flexural 

strength of concrete increases till 2% of glass fiber 

after that it is decreases for glass fiber length of 2, 4 

and 6cm. The Concrete with 2% of glass fiber and of 

length 4cm shows higher Flexural Strength.  

 

Fig 7. Split Tensile Strength of M30 grade at 28 days. 

 

IV. CONCLUSION 

 
Results which can be obtained from various test 

performed in laboratory reveals various conclusions. 

As the percentage of glass fiber increases,the stren 

gth increased upto 1.5% itself and then decreased. 

It’s basically the tendency of glass fiber that has a 

water absorption capacity of about 30% of its own 

weight. And, it is in impure nature, the percentage 

may increase to 45-50% of its weight. Thus, we add 

to concrete is not sufficiently utilized by the cement, 
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thereby percentage of unhydrated cement increases 

much more. Hence it weakens the structure and 

strength gets reduced. 

 

It is observed that at 28 days with increase in per 

centage till 2% of glass fiber compressive strength 

increases for glass fiber length of 2, 4 and 6cm.The 

maximum value of compressive strength recorded 

for length 4cm at 2% of glass fiber.Hence for obtai 

ing maximum strength 2% glass fiber with length 

4cm is the optimum dosage. 

 

The maximum flexural strength of M30 grade of 

glass fiber based concrete is 24.50 MPa. The Flexural 

strength of concrete increases till 2% of glass fiber 

after that it is decreases for glass fiber length of 2, 4 

and 6cm. The Concrete with 2% of glass fiber and of 

length 4cm shows higher Flexural Strength.  

From the test of split tensile strength of M30 grade 

of control concrete is 7.864 MPa. The split tensile 

strength of concrete increases with the proportions 

of glass fiber (1%, 2% & 3%) and length. Higher split 

tensile strength was obtained at 3% of glass fiber of 

length 4cm. With increase in the proportions of glass 

fiber tensile strength increases. 
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