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Abstract 

 

Fiber Reinforced Concrete" is relatively a new construction material developed through extensive research and development 

work during the last two decades. Fiber Reinforced Concrete (FRC) is defined as composite material which consists of 

conventional concrete reinforced by randomly dispersed short length fibers of specific geometry, made of steel, synthetic 

(polymeric) or natural fibers. Plain cement concrete has very low tensile strength and causes formation of micro cracks in 

stressed and unstressed states of concrete. Also, it has a low strain at fracture and brittleness with less ductility especially in case 

of High Performance Concrete. Fiber Reinforced Concrete is the answer to modify these properties of Plain Concrete. The recent 

development of Secondary reinforcement in Concrete in various fields has provided a strong technical base for improving the 

quality of the material. To overcome the deficiencies fibers are used as secondary reinforcement. FRC is Portland cement 

concrete reinforced with more or less randomly distributed fibers. The choice of fibers varies from synthetic organic materials 

such as polypropylene or carbon, synthetic inorganic such as steel or polyster, natural organic such as cellulose or sisal to natural 

inorganic asbestos. The interaction between the fiber and concrete matrix is the fundamental property that affects the 

performance of a cement based fiber composite materials. An understanding of this interaction is needed for forecasting the fiber 

contribution and for predicting the behavior of such composites. In present investigation concrete with addition of polyester fiber 

Recron 3s at various at dosages of 0.25%, 0.50%, 0.75% and 1.00% by weight of cement in the mix design is studied to find the 

optimum dosage of Polyster fiber for concrete. 
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_______________________________________________________________________________________________________ 

I. OBJECTIVES OF THE STUDY 

 To investigate the effect of addition of Polyster fiber on strength properties of concrete 

 To find the optimum values of addition of polyster fiber to concrete 

 The present experiment is carried out to investigate strength properties of concrete mixes of M25 grade in which polyster 

Fibre is added along with Cement in the concrete mixture by percentage of weight of cement with variations of 0.25%, 

0.5%, 0.75% and 1% 

II. LITERATURE REVIEW 

1) The behavior of polymer concrete (PC) and polyester polymer when exposed to water was investigated over a maximum 

period of 1 and 3yr, respectively. Also the effect of sulfuric acid (H2SO4), sodium hydroxide (NaOH), and sodium chloride 

(NaCl) solutions on the strength of PC was studied. All the chemical solutions including water reduced the compressive 

strength of PC. The decrease in strength was dependent on the type, concentration, and pH of the corrosive solutions., The 

compressive strength of PC (cylinders 38 mm in diameter) in water decreased from 66MPa (9,600 psi) to 45MPa (6,500 

psi) over a period of 12 months in a decreasing rate. A similar trend was observed for the splitting tensile strength. The 

reduced compressive and tensile strengths corresponded to the maximum water uptake in the PC (1.1 cm (3) of water per 

100 cm (3) of PC). However, there was almost a complete recovery of the compressive strength upon heating the PC. A 

simple model based on the theory of diffusion was developed to predict the strength degradation rate for PC in water. The 

diffusion coefficient for PC in water was found to be 2.5 x 10(-11) m (2)/s (2.3 x 10(-10) sq ft/s). Treatment of PC with a 

silane coupling agent reduced the diffusion coefficient by more than one order of magnitude. The diffusion model is also 

used to verify other published data on polyester polymer concrete. [1]. 
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2) The compressive and tensile properties of polyester polymer and polymer concrete were studied under various curing 

conditions, temperature, and strain rate. The curing temperature was varied from room temperature to 80°C. The strain rate 

was varied between 0.01% to 60% strain per minute and the temperature between 22°C and 120°C. The optimum curing 

condition for polymer and polymer concrete are different. The strength, failure strain, modulus, and stress- strain 

relationship of polyester polymer and polymer concrete are influenced by the curing method, testing temperature, and strain 

rate to varying degrees. The influence of test variables on the mechanical properties of polymer and polymer concrete are 

quantified. Pretreating the aggregates with a silane coupling agent further enhances the compressive and tensile strength of 

the polymer concrete. The compressive strength of polymer and polymer concrete are related to their compressive modulus 

and splitting tensile strength. A constitutive model is used to predict the compressive stress-strain behavior of polymer and 

polymer concrete [2]. 

3) This study investigates the influence of aggregates, polysterfibers and a coupling agent on the compressive and flexural 

(three-point and four-point bending) behavior of a polyester mortar. Particle size of fine aggregates (quartz and limestone) 

varied from 0.1 to 5 mm (0.004 to 0.2 inch) and the polysterfiber content was varied up to 6% by weight of mortar. A silane 

was introduced into the polyester mortar by pretreating the aggregates and the polysterfibers. The mechanical properties of 

mortar were studied at room temperature. The test results indicate that the selection of aggregate type, size and distribution 

is very important. Silane treated aggregate systems showed more than 66% increase in compressive strength and 35% 

increase in flexural strength when compared to the untreated systems. Addition of polysterfibers enhances the strength and 

toughness of the polyester mortar, and silane treatment of polysterfibers helps to further enhance these properties. Flexural 

(three-point bending)-to-compressive strength ratio varied from 0.28 to 0.35 for unreinforced system and from 0.26 to 0.54 

for the reinforced system. The mortar with only 14% polyester and 86% aggregates (by weight) and a coupling agent had a 

compressive strength of 103MPa (15,000 psi) which is 94% of the polyester polymer strength. A stress-strain relationship is 

proposed to represent the complete stress-strain response under compression and flexural loading. Also, a method is 

proposed to quantify the failure patterns [3]. 

4) Fracture behavior of polyester polymer concrete was investigated at room temperature using single edge notched beams 

loaded in four-point bending. To investigate the effect of particle size distribution on the fracture properties, polyester 

polymer concrete systems were formulated using both uniform Ottawa 20-30 sand and well graded blasting sand. The notch 

sensitivity of polyester polymer concrete systems was investigated by varying the notch-to-depth ratio up to 0.7. The results 

are analyzed to examine the applicability of fracture parameters such as critical stress intensity factor KIC and critical J-

integral JIC, to characterize the fracture behavior of polyester polymer concrete. This concrete is a notch sensitive material, 

and if it contains well-graded aggregate, it has better fracture properties than the uniformly graded aggregate system [4]. 

III. EXPERIMENTAL PROGRAME 

 Materials 

Building Ordinary Portland cement (Ultra Tech Cement) of 53 grade confirming to IS: 12269 – 1987 was used. It was tested for 

its physical properties as per IS 4031 (part II) – 1988.The locally available river sand was used as fine aggregate in the present 

investigation. The sand was free from clayey matter, salt and organic impurities. The sand was tested for various properties like 

specific gravity, bulk density etc., and in accordance with IS 2386 – 1963. The fine aggregate was conforming to standard 

specifications. Machine crashed angular granite metal of 20mm nominal size from the local source was used as coarse aggregate. 

It was free from impurities such as dust, clay particles and organic matter etc. The physical properties of coarse aggregate were 

investigated in accordance with IS 2386 – 1963. . 

 Specimen Details 

The tests were done on Concrete cubes of 150mmx150mmx150mm for compressive strength, cylinders of 150mm dia and 

300mm length for split tensile strength and beams of 100mmx100mmx500mm for flexural strengths. There were 5 series of 

specimens having glass fiber addition at 0%, 0.25%, 0.5%, 0.75% & 1%. 

 Testing Procedure 

 
Fig. 1: Testing Procedure Specimen 
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The specimens have been tested for compressive, split tensile & flexural strengths as per IS 516(1959) for 7 and 28 day 

strengths. 

IV. RESULTS AND DISCUSSION 

 Compressive Strength 

To study the effect of addition of Polyster fiber to the concrete, cubical specimens were casted and tested. The results obtained 

for the specimens tested for compressive strength for 7 Days and 28 Days were reported in the tables. The comparison of 

compressive strength at 7 days and 28 days with specimens containing different percentages is shown in graphical format below. 
Table – 1 

Compressive Strength 

Mix 

Designation 

Percentage 

Addition 
Average Compressive Strength (N/mm2) – 7 Days Average Compressive Strength (N/mm2) – 28 Days 

M1 0 21.04 36.07 

M2 0.25 27.70 41.93 

M3 0.5 26.52 38.52 

M4 0.75 25.19 33.78 

M5 1 23.26 34.27 

 
Fig. 2: Compressive Strength Graph 

       
Fig. 3: Specimen Compressive Strength 

 Split Tensile Strength 

To study the effect of addition of Polyster fiber to the concrete cylinder specimens were casted and tested. The results obtained 

for the specimens tested for split tensile strength for 7 Days and 28 Days were reported in the tables. The comparison of split 

tensile at 7 days and 28 days with specimens containing different percentages is shown in graphical format below. 
Table – 2 

Split Tensile Strength 

Mix Percentage Addition Average Split Tensile Strength (N/mm2) – 7 Days Average Split Tensile Strength (N/mm2) – 28 Days 
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Designation 

M1 0 2.48 3.03 

M2 0.25 2.52 3.09 

M3 0.5 2.64 3.36 

M4 0.75 3.04 3.42 

M5 1 2.99 3.34 

 
Fig. 4: Average Split Tensile Strength 

 

 
Fig. 5: Specimen Average Split Tensile Strength 

 Flexural Strength 

To study the effect of addition of Polyster fiber to the concrete beam specimens were casted and tested. The results obtained for 

the specimens tested for flexural strength for 7 Days and 28 Days were reported in the tables. The comparison of compressive 

strength at 7 days and 28 days with specimens containing different percentages is shown in graphical format below 
Mix 

Designation 

Percentage 

Addition 
Average Flexural Strength (N/mm2) – 7 Days Average Flexural Strength (N/mm2) – 28 Days 

M1 0 3.92 4.66 

M2 0.25 4.27 4.73 

M3 0.5 4.90 5.58 

M4 0.75 4.71 5.25 

M5 1 4.51 5.14 
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Fig. 6: Average Flexural Strength Graph 

 
Fig. 7: Specimen Average Flexural Strength Graph 

V. CONCLUSIONS 

1) The Compressive strength of the specimens tested have increased for an addition of Polyster fiber at 0.25% and 0.5%, 

however the strength recorded showed a decrease when gone for higher addition of 0.75% and 1%. For mix containing 

0.25% and 0.5% the compressive strength at 28 Days was increased by 16.20% and 6.80% when compared to the control 

mix. 

2) The Split Tensile strength of the specimens tested have increased for an addition of Polyster fiber at 0.5% and 0.75%, 

however the strength recorded showed a decrease when gone for higher addition of 1%. For mix containing 0.5% and 

0.75% the compressive strength at 28 Days was increased by 10.90% and 12.90% when compared to the control mix. 

3) The Flexural strength of the specimens tested have increased for an addition of Polyster fiber at 0.25% and 0.5%, however 

the strength recorded showed a decrease when gone for higher addition of 0.75% and 1%. For mix containing 0.25% and 

0.5% the compressive strength at 28 Days was increased by 1.50% and 19.70% when compared to the control mix. 

4) The Optimum Compressive strength was obtained when the fiber addition is at 0.25%. The Optimum Split tensile was 

obtained when fiber addition is at 0.75%. The Optimum flexural strength was obtained when fiber addition is at 0.5%. 
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