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Abstract— Glass fibre reinforced concrete is recent 

introduction in the field of construction .concrete is a most 

important and widely used material is called upon to possess 

very high strength and sufficient workability properties .at the 

same time concrete is brittle and weak in tension .to improve 

the properties of concrete, material was named alkali resistant 

glass fibre. reinforced concrete in the present view the alkali 

resistant glass fibre has been used .in the present experiment 

investigation the alkali resistant glass fibre has been used to 

study the effect on compressive ,split tensile and flexural 

strength on m35 grade of concrete .ordinary concrete possess 

very low tensile strength ,limited ductility and little resistance 

to cracking .internal crack in concrete structure are inherently 

present and its poor tensile strength is due to propagation of 

such micro cracks. Glass fibre when added in certain 

properties well as crack resistance, ductility, as flexural 

strength and toughness .mainly the studies and research in 

fibre reinforced concrete has been devoted to steel fibre. In 

recent time, glass fibre have also become available, which are 

free from corrosion problem associated with steel fibre. the 

experiment investigation concluded glass fibre with structural 

concrete alkali resistant glass fibre specific gravity is 2.68 

,elasticity modules is 72gpa,tensile strength is 

1700mpa,diameter is 14 micron, length is 12 mm and number 

of fibre 235 million /kg. Glass fibre reinforced concrete has 

advantage of being light weight and these by reducing the 

overall cost of construction there by bringing economy 

construction.  
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I. INTRODUCTION 

Concrete is the most versatile construction material of use 

next to water. The simplest reason for its extensive use in the 

construction of almost all civil engineering works is that the 

properties can be controlled which a wide range by using 

appropriate ingredients .glass fibre has used over 30 to 40 

year several construction work mainly non construction like 

pipe for water supply, Decorative formwork and other 

products. Concrete is the most building material .concrete is 

provides fire resistant compare with wooden construction and 

gains strength over time .structure which are made by 

concrete can have a long service life .concrete is used more 

than any other material which man made in the world 

concrete which have high compressive strength but much less 

tensile strength. Concrete has low thermal coefficient of 

expansion and shrinkage as it mature .all structures which are 

made by concrete crack to some extent shrinkage and tension. 

Glass fibre concrete consists of a matrix composed of cement, 

sand, water and admixtures in which short length glass fibre 

are dispersed. The effect of the fibre in the composite leads to 

an increase in the tension and impact strength of the concrete 

glass fibre is a light weight ,strong and waste materials .Glass 

fibre have bulk strength and weight properties are added very 

favourable. when Compared to metal and it can be formed 

using moulding process .Glass fibre is the oldest and most 

familiar ,performance fibres .when glass fibre addition in 

reinforced concrete increase the toughness by 11.57% 

compare with Ordinary reinforcement concrete .the modules 

of elasticity of glass fibre reinforced concrete is increased 

4.14% compare to ordinary concrete .fibre reinforced 

concrete new construction material which is defined as 

composite material of cement mortar .Concrete without fibre 

they many cause crack in surfaces .The mechanical properties 

of glass fibre is fibre orientation ,fibre length . There are many 

types Of glass fibre available .we are using AR glass Fibre 

which are alkali resistant glass made with zirconium silicate 

reinforced concrete is a Composite material consisting of 

mixtures of cement, mortar or concrete and discontinuous, 

discrete, uniformly dispersed suitable fibres. Meshes, woven 

fabrics and long wires or rods which are continuous are not 

considered to be discrete fibres .Plain concrete having very 

low tensile strength, ductility and resistance to cracking. 

Micro crake are inherently present in the propagation of 

micro crack leading to brittle fracture of the concrete. The 

admission of small practical of fibre to concrete would act as 

a crack arrester and improve it’s static and dynamic property. 

This type of concrete composite materials is called fibre 

reinforced concrete. The main factors affect the 

characteristics of fibres reinforced concrete are water cement 

ratio. Percentage of fibres, diameters and length of fibres. 

fibre reinforced concrete has a special application in 

structures airfields and highway pavement ,bridges decks, 

having duty floors and tunnelling .concrete is a most widely 

used construction material .it is associated along with cement 

as the main components for making concrete .Portland 

cement is used as the main primary binder to produce 

concrete. Glass fibre reinforced (GFRC) is a type of fibres 

reinforced concrete which used in building construction 

.concrete which are made with cement ,containing fine and 

coarse aggregate and discontinuous discrete fibre is called 

fibre reinforced concrete .fibre reinforced concrete are made 

from manufactured products such as glass ,steel ,carbon and 

polymer .the study conducted on glass fibre reinforced 

concrete of 0% to 3% fibre by weight of cement and compare 

the results of normal concrete .They observed that glass fibre 

reinforced concrete flats as shear reinforcement exhibit fairly 

good Ductility. Performance of glass fibre concrete in 

construction work is very useful for all properties of concrete 

.The ordinary concrete is playing an economical role but the 

maintenance cost of ordinary concrete is high and whereas 

strength ,workability, Durability of the concrete mix with 

glass fibre material is very superior and maintenance is less 

as required to conventional one the replacement of waste 

glass fibre by cement weight in concrete improve the 

properties of flexural ,tensile and compressive strength of 

concrete as compared to an Appropriate conventional 

concrete at high performance glass fibre is a waste material 
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in glass factories .they are produced from raw materials 

which are available in glass factories. 

II. REVIEW OF LITERATURE 

This study, the present trend in concrete technology is toward 

increasing the Strength and durability of concrete to meet the 

demand of the modern construction work at low cost .the low 

cost of construction can be achieved in concrete were studied 

by natural or waste glass fibre .the strength of concrete were 

studied by varying the percentage of fibre from 0.5% to 3% 

of the weight of cement. many people the study, concrete has 

been used in various structure all over the world since last two 

decades .the developed concrete has brought about the 

essential need for Additives glass fibre improve the 

performance of The concrete .our study to investigate the 

mechanical properties of glass fibre reinforced concrete .glass 

fibre improve the strength of the material by increasing the 

force required for deformation and improve the toughness by 

increase the energy required for crack propagation .the 

addition of about 1.5% chopped glass fibre (by cement weight 

) to the material increase the modules of rupture by about 20 

% and fracture toughness by about 55%.many studied the 

effect of glass fibre on the mechanical properties of m35 

grade of concrete .many researchers Investigate the addition 

of glass fibre and concluded that there is increase in the 

compressive strength up to 20% by volume at limited Fibre 

percentage. 

III. MATERIALS USED 

A. Cement 

Ordinary cement contains two basic ingredients namely 

argillaceous and calcareous. 

Ordinary Portland cement (a) .33 grade -IS 

269:1989 (b). 43 grade -IS 8112:1989 (c). 53 grade-12269-

1987 

We used m35 grade of concrete with 43 grade IS 

8112-1989 of Ordinary Portland cement  

B. Fine aggregates 

Properties of the aggregates like its shape and texture effects 

the characteristics of the mixture prepared from it .Fine 

aggregates (sand) should be free from the presence of organic 

and vegetative matter. It should be free from the chemical 

salt. It should be chemically inert. It should be well graded. 

Specific gravity -2.4 

Water absorbed -0.9% 

Bulking of sand -12.9% 

C. Coarse aggregates 

Aggregate are generally found to have round, angular or flaky 

shape. Round shape aggregate results in the formation of 

highly workable mixtures due to its minimum surface area 

over which lubrication is to be provided by cement paste. 

Angular aggregate results in the formation of high strength 

mixer flaky aggregates results in the formation of poor 

mixture. 

Specific gravity -2.4 

Cursing value -13.42% 

Abrasion value -16.5% 

Impact value -12.2% 

We are using 20 mm coarse aggregate. 

D. Water 

Water which is used for making concrete, should be clean and 

free from harmful impurities such as oil, alkali, acid, etc. The 

water which is fit for drinking should be used for making 

concrete. 

E. Admixtures 

Admixture added in the concrete other than water, cement, 

sand and coarse aggregate in order to modify its property. 

Admixtures are generally of following types – 

1) plasticisers 

2) super plasticisers 

3) Retarder 

4) Accelerators 

5) Air entraining admixture 

F. Glass fibre 

The glass fibre is of CEM-FIL with filament diameter 14 

micron, length 12mm, aspect ratio of 858.1, Tensile strength 

2500MPa, elongation break 3.6%, modules of elasticity 

72Gpa, density 2790 kg/m3, white colour and chopped strand 

fibre type and type alkali resistant are used in this experiment 

study. 

IV. METHODOLOGY 

A. Cement Test 

1) Field test  

1) Colour test 

2) Physical property test 

3) Strength test 

2) Laboratory test  

3) Fineness test 

For OPC specific surface area should not be less than 2250 

cm2/gm. 

4) Standard Consistency test 

For OPC 43 grade 24% consistency used. 

5) Setting time test  

For OPC initial setting time is approximately 30 minutes and 

final setting time is approximately 10 hours. 

6) Soundness test  

The difference of the reading in both parts of the test should 

not exceed 10 mm for OPC. 

B. Testing of Aggregates 

 For concrete aggregates crushing value not greater than 

45. 

 For concrete aggregates impact value not greater than 45 

 For concrete aggregate abrasion value not greater than 50 

 Flakiness index of the aggregate is the percentage of the 

particle present in it having their least size smaller the 0.6 

of their mean size. 

 Elongation index of the aggregates is the percentage of 

the particles present in it having its greatest size larger 

than 1.8 times of its mean size. 

V. CONCRETE TEST 

1) Measurement of workability 

2) Slump test for normal concrete Slump value 50mm to100 

mm 

3) Compaction factor test with fibre for m35 grade Concrete 

0.895 and without fibre 0.910. 
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4) Strength test 

5) Compressive strength test compressive strength of the 

concrete is measured in UTM using mould size 150mm 

cubicle are used and aggregate size 20 mm used. The 

strength of the concrete variations of three cube should 

not be greater than 15%. 

6) Split tensile strength test tensile strength of concrete 

tested by using splitting cylinder test that consists of 

cylindrical mould which is loaded horizontally in 

between the platens of universal testing machine. The 

size of mould is 150 mm diameter and 300mm length. 

7) Flexural tensile strength test the strength of the concrete 

is tested indirectly by finding modules of rupture for 

which mould (beam) of size 15cm×15cm×70cm. 

nominal size of aggregate is 20 mm. 

VI. RESULTS 

A. Compressive Strength of M35 Grade of Glass Fibre 

Concrete 

S.no. 

M35 

concrete+ 

glass fibre 

Compressive strength 

  
3 days 

(N/mm2) 

7 days 

(N/mm2) 

28 days 

(N/mm2) 

1 0% 16.56 23.33 35 

2 0.5% 17.74 24.99 37.87 

3 1% 18.58 26.18 39.67 

4 1.5% 18.84 26.54 40.22 

5 2% 19.26 27.13 41.12 

6 2.5% 18.30 25.78 39.07 

7 3% 17.10 24.09 36.05 

B. Flexural Strength of M35 Grade of Glass Fibre Concrete 

S. no. 

M35 

concrete + 

glass fibre 

Flexural strength 

28 

(N/mm2) 

days 

Variation % 

1 0% 6.40 - 

2 0.5% 6.48 1.25 

3 1% 6.55 2.34 

4 1.5% 6.61 3.28 

5 2% 6.67 4.21 

6 2.5% 6.60 3.12 

7 3% 6.53 2.03 

C. Split Tensile Strength of M35 Grade of Glass Fibre 

Concrete 

S.no 
M35concrete+

glass fibre 

Split tensile strength 

3   days 

(N/mm

2) 

7   days 

(N/mm

2) 

28days 

(N/mm

2) 

1 0% 2.04 3.11 4.71 

2 0.5% 2.39 3.37 5.12 

3 1% 2.84 4.03 6.07 

4 1.5% 3.18 4.48 6.80 

5 2% 3.59 5.06 7.67 

6 2.5% 2.57 3.63 5.50 

7 3% 2.20 3.21 4.87 

VII. CONCLUSION 

 A reduction in segregation and bleeding is observed by 

addition of glass fibre concrete mixes. 

 A reduction in bleeding improve the surface hardness of 

concrete. 

 A reduction in bleeding improves its homogeneity and 

reduces the probability of cracks. 

 The percentage increase of compressive strength of m35 

grade of fibre concrete mixes compared with 7 days and 

28 days strength of normal grade Concrete is higher than 

20% to 25%. 

 The percentage increase of Flexural and split tensile 

strength of various grade of glass fibre concrete mixes 

compared with 7 Days and 28 days conventional 

concrete is observed more than 15%to20%. 
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