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Abstract— The fibre reinforced concrete[FRC] is a material 

made of cementatious matrix composed of cement, sand, 

water and admixtures along with fibres such as glass fibres, 

steel fibres and polypropylene fibres. FRC offers many 

advantages, such as strength, durability, fire resistance. In 

this investigation the study of creep behavior of fibre 

reinforced high strength concrete with different proportion 

of glass, steel and polypropylene fibres. The creep test was 

carried out by sustained load and also the specimens were 

tested for compression, split tension, flexure, modulus of 

elasticity and creep deformation. The results indicate that 

with increase in steel fibre content the strength increases 

which in turn reduces the creep deformation. 
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I. INTRODUCTION 

The creep is very important factor when the concrete is to be 

tested for long term performance. Creep is defined as the 

plastic deformation under sustain load. Creep strain depends 

primarily on the duration of sustained loading. It has been 

widely acknowledged that creep of concrete is greatly 

influenced by the surrounding ambient. Creep induces the 

deflection of the structural member with time. Hence the 

study on creep of concrete is necessary to prevent failure. 

The strain which is produced in the course of a creep test at 

the end of loading may be three or four times the initial 

elastic strain. Therefore creep is of considerable importance 

in structural mechanics. Besides that, creep may also be 

viewed from another standpoint, to be known as a form of 

relaxation of material. This occurs when the restraints are 

such that a stressed concrete specimen is subjected to a 

constant strain; creep will manifest itself as a progressive 

decrease in stress with time. However in most cases, the 

detrimental effect of creep prevails. Based on the 

environmental condition and time of loading the creep is 

classified into many categories. Basic creep is creep 

deformation that occurs under a constant compression at 

hygrometric equilibrium, without the event of moisture 

exchange between the ambient and the medium. Drying 

creep, also known as the Pickett effect is the additional 

creep strain in excess changes in its environment. The 

magnitude of creep obtained is mainly due to drying creep 

as water movement in concrete induced higher stress. The 

strain is expressed in millimetre per millimetre, resulting in 

a dimensionless pure number.  If the moisture content 

increases , wetting creep will result. Both wetting and drying 

creep are considered as transitional hygral creep strains. 

This investigation is carried out by addition of 

Glass fibres, Steel fibres and Polypropylene fibres to 

concrete. Glass Fiber   Reinforced   Concrete   (GFRC)   or 

(GRC) is a type of fiber reinforced concrete. Glass fiber 

concretes are mainly used in exterior building façade panels 

and as architectural precast concrete. This material is very 

good in making shapes on the front of any building and it is 

less dense than steel. GFRC is a form of concrete that uses 

fine sand, cement, polymer (usually an acrylic polymer), 

water, other   admixtures   and   alkali-resistant   glass   

fibers. Glass fibre  reinforced cementitious  composites have 

been developed mainly for the production of thin sheet 

components, with a paste or mortar matrix, and ~1% to 3%  

fibre content. Steel fibre reinforced concrete is a type of 

fibre reinforced concrete with addition of steel fibres. The 

addition of steel fibres increases the strength and durability 

to very high extent. The type of fibre used in this 

investigation is both ends hooked with an aspect ratio of 50. 

Polypropylene fibres were also used in this investigation 

which were used in different proportions such as 1%, 1.5% 

and 2%. All these specimens were tested for creep 

deformation. 

II. FINDINGS FROM LITERATURE  

There are some points figured out from above review: 

1) Glass fibres lose a proportion of their pristine strength 

when placed in a Portland cement environment. These 

fibres have a superior performance to other types, and 

are likely to retain  long  term  tensile  strengths  of 

about 1000-1200 N/mm2 at ambient temperatures in a 

cement environment. 

2) Cement,  when  reinforced  with  glass  fibre, produces 

precast elements much thinner typically 10 mm that 

would be possible with traditional steel-reinforced 

precast concrete, where 30mm or  more concrete cover 

to the steel  is  essential  as  protection  against 

corrosion. Thinner sections are also made possible by 

the low water: cement ratio of the material, the lack of 

coarse aggregate, and its low permeability. As a result, 

panels of equal strength and function of precast 

concrete can be   produced with   thinner sections   and 

therefore less weight. 

3) The tests conducted on GFRC in laboratory have shown 

good resistance for fire, since the major use of GFRCs 

is for architectural building panels. In these buildings, 

fire resistance becomes an important factor in design. 

III. EXPERIMENTAL WORK 

In this investigation, totally 9 different mixes were cast and 

tested for creep deformation. The 9 different mixes include 

three different fibres (Glass, Steel and Polypropylene) in 

three different proportions (1%, 1.5%, 2%) by the volume of 

binder content taken. All the mixes were tested for 

compression, split tension, flexure, modulus of elasticity and 

creep deformation. 

A. Mix Proportion 

Mix design for M60 grade is obtained as shown in Table 1 

and mix proportion for various mixes are calculated along 

with the different percentages of fibres. 
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Mix Cement 
Fine 

Aggregate 

Coarse 

Aggregate 
W/C Ratio 

Mix 1 1 1.65 0.28 

Table 1: Mix Proportion 

B. Specimen Details 

Totally 99 specimens were cast and tested for compression 

(3 cubes), split tension(3 cylinders), flexure(3 prisms), 

modulus of elasticity(1 cylinder) and creep deformation(1 

cylinder). 

Mix Fibre 
% of 

Fibre 
Cube Cylinder Prism 

Mix 1 

Glass fibre 

1% 3 5 3 

Mix 2 1.5% 3 5 3 

Mix 3 2% 3 5 3 

Mix 4 

Steel fibre 

1% 3 5 3 

Mix 5 1.5% 3 5 3 

Mix 6 2% 3 5 3 

Mix 7 
Polypropylene 

fibre 

1% 3 5 3 

Mix 8 1.5% 3 5 3 

Mix 9 2% 3 5 3 

  Total Specimens 99 

Table 2: Specimen Details 

IV. RESULTS AND DISCUSSION 

A. Compression Test 

The cube specimens were cast and tested for their 

compressive strength after 28 days and the result is shown in 

Table 3. From the obtained results, the compressive strength 

of specimens with steel fibres shows greater strength than 

other fibres and is shown in Fig 1. 

Mix Fibre % of Fibre 
Compressive strength 

at 28 day (N/mm2) 

Mix 1 

Glass fibre 

1% 61.2 

Mix 2 1.5% 61.8 

Mix 3 2% 62.4 

Mix 4 

Steel fibre 

1% 64.6 

Mix 5 1.5% 65.4 

Mix 6 2% 66.2 

Mix 7 
Polypropylene 

fibre 

1% 62.8 

Mix 8 1.5% 63.2 

Mix 9 2% 63.7 

Table 3: Compression Test Results 

 
Fig. 1: Compression Test Result Comparison for All Mixes 

B. Split Tensile Test 

The cylinder specimens casted are tested for split tensile test 

after 28 days of casting and their results are shown in Table 

4 and Fig 2 

Mix Fibre used 
% of 

Fibre 

Split Tensile Strength at 

28 days (N/mm2 ) 

Mix 1 

Glass fibre 

1% 3.6 

Mix 2 1.5% 3.8 

Mix 3 2% 3.9 

Mix 4 

Steel fibre 

1% 3.8 

Mix 5 1.5% 4 

Mix 6 2% 4.2 

Mix 7 
Polypropylene 

fibre 

1% 3.5 

Mix 8 1.5% 3.8 

Mix 9 2% 3.85 

Table 4: Split Tensile Test Results 

 
Fig. 2: Split tensile test result comparison for all mixes 

C. Flexural Strength Test 

The prism specimens casted are tested for flexural strength 

test after 28 days of casting and Table 5 shows the results 

shows that fibres greatly influence the flexural strength. 

Mix Fibre 
% of 

Fibre 

Flexural Strength at 28 

days (N/mm2) 

Mix 1 

Glass fibre 

1% 7.7 

Mix 2 1.5% 7.8 

Mix 3 2% 8 

Mix 4 

Steel fibre 

1% 8.5 

Mix 5 1.5% 9.1 

Mix 6 2% 9.6 

Mix 7 
Polypropylene 

fibre 

1% 7.5 

Mix 8 1.5% 7.8 

Mix 9 2% 8.1 

Table 5: Flexural Strength Test Results 

 
Fig. 3: Flexural Strength Test Result Comparison for All 

Mixes 
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D. Modulus of Elasticity 

The elastic modulus of an object is defined as the slope of 

its stress–strain curve in the elastic deformation region. A 

stiffer material will have a higher elastic modulus. The 

Table 6 shows the elastic modulus of the specimens with 

different fibres. 

Mix Fibre 
% of 

Fibre 

Modulus of 

Elasticity (N/mm2) 

Mix 1 Glass fibre 1% 30.11 x 103 

Mix 2 1.5% 31.24 x 103 

Mix 3 2% 31.26 x 103 

Mix 4 Steel fibre 1% 33.45 x 103 

Mix 5 1.5% 34.59 x 103 

Mix 6 2% 35.24 x 103 

Mix 7 Polypropylene 

fibre 

1% 32.32 x 103 

Mix 8 1.5% 32.68 x 103 

Mix 9 2% 33.01 x 103 

Table 6: Modulus of Elasticity Test Results 

 
Fig. 4: Modulus of Elasticity for Glass Fibre Mixes 

 
Fig. 5: Modulus of Elasticity for Steel Fibre Mixes 

 
Fig. 6: Modulus of Elasticity for Polypropylene Fibre Mixes 

E. Creep Strain 

Mix Strain 

Mix 1 200.96 

Mix 2 197.58 

Mix 3 196.75 

Mix 4 184.18 

Mix 5 179.77 

Mix 6 175.56 

Mix 7 192.70 

Mix 8 189.59 

Mix 9 185.28 

Table 7: Creep Strain Values for Glass Fibre Mixes 

 
Fig. 7: Creep Strain values for Glass Fibre Mixes 

 
Fig. 8: Creep Strain values for Steel Fibre Mixes 

 
Fig. 9: Creep Strain values for Polypropylene Fibre Mixes 

Creep is defined as the long term deformation of concrete 

under sustained loading. Immediately before loading the 

creep specimens, determine the compressive strength of the 

specimens. At the time unsealed creep specimens are placed 
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in the loading frame, cover the ends of the control cylinders 

to prevent loss of moisture. Load the specimens at an 

intensity of not more than 60 % of the compressive strength 

at the age of loading. Take strain readings immediately 

before and after loading with 10 minutes time interval for 

the first day and 30 minutes time interval for the next two 

days. 

The Creep Strain values of all mixes are calculated 

for 3 days of loading and their average is found out which is 

used for comparison of results. 

V. CONCLUSION 

The compressive strength, flexural strength, split tensile 

strength, modulus of elasticity and creep deformation 

properties of the concrete mixes are studied.   

 The cube compressive strength of all the mixes are 

calculated and their results indicate that the 

compressive strength increases with increase in 

fibre content for all three fibres used. 

 The maximum compressive strength is attained by 

the steel fibre mix with 2% steel fibre proportion. 

 The split tensile and flexural strength of all mixes 

increases with increase in fibre content and the 

specimens with 2% steel fibres showed higher 

value. 

 The creep strain value of  Mix 2 is 1.017% lower 

than Mix 1 and Mix 3 is 1.021% lower than Mix 1 

which shows that the increases in glass fibre 

reduces the creep strain value. 

 The creep strain value of  Mix 5 is 1.025% lower 

than Mix 4 and Mix 6 is 1.049% lower than Mix 4 

which shows that the increases in steel fibre 

reduces the creep strain value. 

 The creep strain value of  Mix 8 is 1.016% lower 

than Mix 7 and Mix 9 is 1.040% lower than Mix 7 

which shows that the increases in polypropylene 

fibre reduces the creep strain value. 

 From the above results, the specimens with higher 

compressive strength gives lower strain value. 
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