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ABSTRACT: It is a basic fact of structural engineering that concrete has very low tensile strength so it needs to be 

reinforced with some other material which is strong in bearing tensile load. Various types of fibers like polypropylene 

fiber, steel fiber, carbon fibers, glass fibers are used now days to enhance the tensile strength of concrete. Self-

compacting concrete is a special type of concrete which floe and settle under its own weight and does not requires any 

compaction or vibration, which leads to considerable reduction in labor cost and enhancement in productivity. In this 

project we will analyze the mechanical properties of Self compacting concrete reinforced with different fibers – fibers 

basalt fiber, polypropylene fiber. 
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INTRODUCTION:   
 

Self-compacting concrete:  

Self-compacting concrete or SCC is a special type of concrete developed in japan in 1980s its specialty is that it is 

able to flow under its own weight completely filling whole formwork and achieving full compaction, it does not 

require any external compaction or vibration. 

 

Basalt fiber: 

Basalt is an igneous rock formed from the rapid cooling of magnesium-rich and iron-rich lava exposed at or very near 

the surface of a terrestrial planet or a moon. More than 90% of all volcanic rock on Earth is basalt. Basalt lava has a 

low viscosity, due to its low silica content, resulting in rapid lava flows that can spread over great areas before cooling 

and solidification. The manufacture of basalt fiber requires the melting of the crushed and washed basalt rock at about 

1,500 °C (2,730 °F). The molten rock is then extruded through small nozzles to produce continuous filaments of 

basalt fiber. 

 

Polypropylene fiber: 

Polypropylene fiber is a synthetic fiber formed by polypropylene melt. Polypropylene (PP), also known as 

polypropene, is a thermoplastic polymer used in a wide variety of applications. It is produced via chain-growth 

polymerization from the monomer propylene. 

 

 LITERATURE REVIEW:  

 

Anvaj, G.Senthil, S.Manuel (2018) 0.2% of the weight of cement is found to be optimum dosage. With increase in 

basalt fiber content workability is decreased. The compressive, tensile, split tensile strength, and flexural strength of 

basalt fiber reinforced SCC is found to be more than the conventional SCC. Initial deflection is found to be more in 

the beginning in reinforced SCC than normal SCC and it gradually decreases with increase in load. With addition of 

fibers initial cracks are delayed.     

 

Amal Krishna, Prof. Sarah Anil (2018) Almost All the mechanical properties of the concrete like shear strength, 

modulus of elasticity, compressive and tensile strength were found to be enhanced. However the workability, 

viscosity and passing ability was less compared to normal SCC. 

 

Sateshkumar.K , Gobinath.R ,  Ramachandran.V (2017) The filling ability, passing ability and segregation 

resistance values of BFRSCC mixes does not have pronounced effect up to 0.5%. Durability test conducted by acid 
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attack test on standard cube of 150*150*150cm indicated incorforation of basalt fiber into SCC mix increases the 

durability.   

 

S. Paulraj, Dr. N. Balasundaram, K. Sates Kumar, M. Dharshna Devi (2017) The variation of 7 days, 14 days, 

and 28 days splitting tensile strength of self-compacting concrete with basalt fiber percentage are similar to 

compressive strength. Addition of basalt fiber increases the 7 days compressive strength compared to the reference 

mix. The 7, 14 and 28 days compressive strength of self-compacting concrete with basalt fibers are maximum at a 

fiber percentage = 0.3% . The 7, 14 and 28 days split tensile strength of self-compacting concrete with basalt fibers 

are maximum at a fiber percentage = 0.4% . The 7, 14 and 28 days flexural strength of self-compacting concrete with 

basalt fibers are maximum at a fiber percentage = 1.4%. 

 

K.Sathes Kumar, K.Tamilarasan, N.Sathish Kumar, Shirpy Thangam, Saranya, 

Vaisnavi  (2017) Compressive strength increase with the introduction of 0.5% basalt fiber , it further increases at 1% 

but gradually decreases as we increase fiber content to1.5%. Flexural strength increase as we increase fiber percentage 

til 1.5% and then it gradually decreases. 

 

Nayan Rathod , Mukund Gonbare , Mallikarjun Pujari  (2013) Flexural strength is maximum when 2% basalt 

fiber is used. About 40% to 50% increase in strength is observed. Average compressive strength is maximum when 

2% fibers are used. About 83% & 92% increase in compressive strength than the design strength, when the basalt 

fibers are introduce in concrete.  

 

Fathima Irine I.A (2014) Workability of concrete decreases with the addition of Basalt Fibers, But it can be 

overcome by use of plasticizers or super-plasticizers. The percentage increase of compressive strength of basalt fiber 

concrete mix compared with 28 days compressive strength of Plain Concrete is observed as 14% .The percentage 

increase of split tensile strength of basalt fiber concrete mix compared with 28 days compressive strength of Plain 

Concrete is observed as 62%. The flexural strength of basalt fiber concrete is also found have a maximum increase of 

54% at 4kg/m3 of fiber content. It was observed that, the percentage increase in the strength of basalt reinforced 

concrete increases with the age of concrete. Presence of basalt fibers also prevents development of cracks. 

 

Serin V Kurian, Sarah Anil (2017) With the increase of polypropylene fiber content properties like flowability and 

passing ability is reduced. The fibers do not have prominent effect on compressive strength of SCC, increasing fiber 

content over 0.1% the strength tends to decrease. Split tensile strength has increased significantly, no structural failure 

can occur due to crushing. 

 

B. Sandhya Rani, N. Priyanka (2016) The fibers in contact with fibers will give ductility to mix and hence impart 

tensile strength. At an addition of 0.75% fiber the concrete will have maximum compressive strength. While the 

tensile strength is maximum on addition of 1% of fiber. 

 

Faiz A. Mirza and Ayman G. Abdel-Rhaman(2016) The Polypropylene fibers have no detectable effect on 

mechanical properties of hardened concrete like compressive strength, modulus of elasticity, the change in these 

properties is irregular and insignificant as the volume percentage of fibers is increased .However 0.4% addition of 

polypropylene fibers in concrete mixes increases both the flexural and tensile strength. 

 

Hawra Alradhawi (2018) Polypropylene Fibers decrease workability but it can be maintained using mineral and 

chemical admixtures. Fly ash content in self-compacting concrete helps to reduce cement requirement up to certain 

extent and improves workability. Chemical admixture gives flowable concrete and increases segregation and bleeding. 

Adding polypropylene fibers to concrete has increased the compression strength of concrete. When polypropylene 

fibers are used the maximum increased of Split tensile strength is for specimen have 1% polypropylene fibers length 

(12) mm. The polypropylene fibers beams have increased flexural resistance to maximum at shorter length fibers at 

1%. Flexural strength is reduced at the addition of 2% of fibers. 

 

Najilah Farouk, I.Padmanaban (2017) The addition of fibers into the concrete mixture marginally improves the 

strength properties at 28 days.  In this experimental study with 0.15% of fiber the maximum strength of concrete is 

achieved. Polypropylene fibers reduce the water permeability, plastic shrinkage and settlement. Polypropylene fibers 

enhance the strength of concrete. The compressive strength, split tensile strength and flexural strength increase with 

the addition of fiber. The polypropylene fiber dose not contributes on compressive strength much better but it reduce 

the cracks and crack propagation. 
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Mustapha Abdulhadi (2014) Addition of basalt fiber addition and polypropylene fiber resulted in a decrease of 

compressive strength. It was observed that the incorporation of fibers in the concrete matrix greatly increases splitting 

tensile strength. Addition of 0.3% and 0.6% volume of basalt fiber increase the splitting tensile strength of concrete 

by 2.6% and 22.9% respectively; while for 9% and 1.2% volume, the splitting tensile strength of concrete decreased 

by 11.3% and 19.8% respectively; therefore, the optimum dosage for the splitting tensile strength of basalt fiber is in 

the vicinity of 0.6%. Also, addition of 0.3%, 0.6%, and 0.9%, volume of polypropylene fiber increase the splitting 

tensile strength of concrete by 15.1%, 7.8%, and 5.6% respectively; therefore, the optimum dosage for the splitting 

tensile strength of polypropylene fiber is in the vicinity of 0.3%. 

Salahaldein Alsadey, Muhsen Salem (2016) Slump is reduced with increase in polypropylene fiber content, 

especially beyond 2 % dosage, the mix become fibrous which results in difficulty in handling. The compressive 

strengths were increased proportionately with the increase in volume ratios of polypropylene fiber with reference to 

the control mix without fiber. The samples with polypropylene fiber content of 2 % showed maximum increase in 

compressive strength. 

 

Amsa M, Ariyannan P (2018) The use of polypropylene fibers, increase in bond strength especially for the mixtures 

with 8% silica fume.  The slump flow of concrete is decreases, when use of 0.3% and 0.5% polypropylene fiber in 

concrete. Split tensile strength is increased as volume percentage of polypropylene fibers in increased. Compressive 

strength decreased with the increase of Polypropylene Fiber content above 0.2%. The strength of specimen increases 

with the increase in silica fume content. The experimental result shows that silica fume can strengthens the transition 

zone and reduces crack initiation, and therefore, improves the failure strength of polypropylene fiber concretes. 

 

Archana P, Ashwini N Nayak, Sanjana R Nayak, Harshita Vaddar, Dinesh S Magnur (2017) The Compressive 

strength, Tensile strength and Flexural strength properties of polypropylene fiber reinforced concrete increase as the 

percentage of polypropylene fiber increase up to 0.8% increasing strength and thereafter at 1.2% all strength 

parameters start decreasing. 

  

S.Brundha, Dr. B.G Vishnuram (2015) The addition of fiber and its increased percentage in SCC decreased the 

flow ability, passing ability, segregation resistance. However polypropylene fiber in SCC up to 0.1% by Volume of 

concrete still meet the requirements of Flow ability, Passing ability, Segregation resistance. The compressive strength 

of concrete was increased with an increase the amount of fiber up to 0.1 percent by concrete volume and then addition 

of fiber 0.15 percent by concrete volume decreases the compressive strength. From the Sorptivity test result the 

addition of fiber up to 0.15% into SCC decreased the rate of absorption of water in concrete.  

 

C.G.Konapure and P.T.Kalyankar (2015) Higher density mixes gives higher compaction factor& lower slump. 

Lower density mixes gives lower compaction factor & higher slump. On addition of 0.5% Fibers results is marginal 

increase in Compressive & Flexural Strength of Concrete. Addition of hybrid basalt fiber and polypropylene fibers 

results in reduction of compressive & Split tensile strength. The flexural strength is improved for 0.5% fiber & 

decreased for 1%. 

 

Sami Elshafie, Gareth Whittleston (2015) The slump decreases as the content of basalt fibers increases. Maximum 

compressive strength is reached when the basalt fiber content is 0.25%; this drops as the fiber content increases. The 

maximum compressive strength using different basalt fiber lengths was achieved when using basalt fiber lengths 

between 10 and 20 mm. Adding different basalt fiber content to improve the tensile strength of concrete has a 

significant effect. The longer the basalt fibers used in the mixture, the higher the tensile strength achieved. Increasing 

both content and length of basalt fibers in reinforced concrete increases the flexural strength, elastic modulus, and 

crack resistance of concrete.  

 

Abhijeet B. Revade (2017) The concrete with basalt fiber content of 0%, 0.5%, 1.0%, and 1.5%, the split tensile 

strength increases from 0% to 1.5%.The optimum value of compressive strength is obtained for 0.5% and then it is 

decreases for 1.0% and 1.5% of fiber content. For maximum Split tensile strength, optimum fiber content is 1.5%.  

 

CONCLUSION From the above work the following conclusion may be drawn: 

Workability of concrete in every case is reduced but it can be maintained by effective use of admixtures, 

superplasticizers. With the introduction of fibers in the concrete compressive strength , tensile strength , and flexural 

strength all are increased but the percentage at which strength parameters are maximum are different in each case and 

depends on conditions in which experiment is performed. 

 

 

http://www.jetir.org/


© 2018 JETIR  November 2018, Volume 5, Issue 11                               www.jetir.org  (ISSN-2349-5162) 

 

JETIR1811277 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 595 

 

REFERENCES 

 

[1] Serin V Kurian, Sarah Anil “INFLUENCE OF POLYPROPLENE FIBER IN SELF COMPACTING CONCRETE 

–A REVIEW” International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056 p-ISSN: 

2395-0072 Volume: 04 Issue: 05 | May -2017  

 
[2] B. Sandhya Rani, N. Priyanka  “Self-Compacting Concrete using Polypropylene Fibers” International Journal of 

Research Studies in Science, Engineering and Technology Volume 4, Issue 1, 2017, PP 16-19 ISSN 2349-4751 (Print) 

& ISSN 2349-476X (Online) International 

 

[3] Faiz A. Mirza, and Ayman G. Abdel-Rhaman “Performance of Polypropylene Fiber Reinforced Self-Compacting 

Lightweight Concrete in Hardened State   ”   

SCMT4  

Las Vegas, USA, August 7-11, 2016  

 

[4] Amal Krishna, Prof. Sarah Anil “Basalt Fiber Reinforced Self Compacting Concrete”  
 International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056  

 p-ISSN: 2395-0072  Volume: 05 Issue: 04 | Apr-2018 www.irjet.net 

 

[5] Anvaj, G. Senthil Kumar, S. Manivel “ EXPERIMENTAL STUDY ON BASALT FIBER REINFORCED SELF 

COMPACTING CONCRETE ENHANCED WITH CARBON FIBER” International Journal of Pure and Applied 

Mathematics 

Volume 119 No. 14 2018, 41-47 

ISSN: 1314-3395  

[6] Satheskumar. K  , Gobinath. R, Ramachandran. V “Structural Behaviour of Self Compacting 

Concrete with Basalt Fiber” International Journal of Engineering Research & Technology (IJERT) ISSN: 2278-0181 

Vol. 6 Issue 06, June - 2017 

 

[7] Hawra Alradhawi “Experimental Investigation of use Polypropylene Fibers in Self-Compacting Concrete” 

International Journal of Engineering Trends and Technology (IJETT) – Volume 57 Number 1 - March 2018 

 

[8] Najilah Farouk, I.Padmanaban “Experimental Study on Polypropylene Fiber Reinforced Self Compacting 

Concrete” International Journal of ChemTech Research CODEN (USA): IJCRGG, ISSN: 0974-4290, ISSN 

(Online):2455-9555 Vol.10 No.14, pp 345-352, 2017 

 

[9] S. Paulraj, Dr. N. Balasundaram, K. Sates Kumar, M. Dharshna Devi “EXPERIMENTAL STUDIES ON 

STRENGTH AND SCC CHARACTERISTICS OF BASALT FIBER REINFORCED CONCRETE” International 

Journal of Civil Engineering and Technology (IJCIET) Volume 8, Issue 1, January 2017, pp. 704–711 Article ID: 

IJCIET_08_01_082 

 

[10] Mustapha Abdulhadi “A comparative Study of Basalt and Polypropylene Fibers Reinforced Concrete on 

Compressive and Tensile Behavior” International Journal of Engineering Trends and Technology (IJETT) – Volume 

9 Issue 6- March 2014 

ISSN: 2231 

 

[11] K.Sathes Kumar, K.Tamilarasan, N.Sathish Kumar*, 

Shirpy Thangam, Saranya, Vaisnavi “Strength and Analysis of Basalt Fiber in Concrete” International Journal of 

ChemTech ResearchCODEN (USA): IJCRGG, ISSN: 0974-4290, ISSN (Online):2455-9555 

Vol.10 No.8, pp 376-381, 2017 

 

[12] Nayan Rathod, Mukund Gonbare, Mallikarjun Pujari “Basalt Fiber Reinforced Concrete” International Journal of 

Science and Research (IJSR) ISSN (Online): 2319-7064 Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 

4.438 Volume 

 

[13] Fathima Irine I .A “Strength Aspects of Basalt Fiber Reinforced Concrete” International Journal of Innovative 

Research in Advanced Engineering (IJIRAE) ISSN: 2349-2163 

Volume 1 Issue 8 (September 2014). 

http://www.jetir.org/


© 2018 JETIR  November 2018, Volume 5, Issue 11                               www.jetir.org  (ISSN-2349-5162) 

 

JETIR1811277 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 596 

 

 

[14] Amsa, Ariyannan, ‘‘EXPERIMENTAL STUDY ON POLYPROPYLENE FIBER REINFORCEDCONCRETE’’ 

International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056   p-ISSN: 2395-0072 

Volume: 05 Issue: 04 | Apr-2018     

 

[15] C.G.Konapure and P.T.Kalyankar, ‘‘Effect of Basalt Fiber and Polypropylene Fiber on Hybrid Fiber Reinforced 

Concrete’’ International Journal of Current Engineering and Technology    E-ISSN 2277 – 4106, P-ISSN 2347 – 5161  

 

[16] Salahaldein Alsadey, Muhsen Salem ‘‘Influence of Polypropylene Fiber on Strength of Concrete’’American 

Journal of Engineering Research (AJER) e-ISSN: 2320-0847 p-ISSN: 2320-0936 Volume-5, Issue-7, pp-223-226   

 

[17] Sami Elshafie, Gareth Whittleston ‘‘A REVIEW OF THE EFFECT OF BASALT FIBER LENGTHS AND 

PROPORTIONS ON THE MECHANICAL PROPERTIES OF CONCRETE    ’’ IJRET: International Journal of 

Research in Engineering and Technology         eISSN: 2319-1163 | pISSN: 2321-7308 

 

[18] S.Brundha , Dr. B.G Vishnuram ‘‘FRESH AND DURABILITY STUDIES OF POLYPROPYLENE FIBER 

REINFORCED SELFCOMPACTING CONCRETE (SCC) ’’ International Journal of Science, Technology & 

Management Volume No 04, Special Issue No. 01, March 2015     ISSN (online): 2394-1537 

[19] Abhijeet B. Revade ‘‘Compressive and Split Tensile Strength of Chopped Basalt Fiber Concrete ’’ International 

Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395 -0056 p-ISSN: 2395-0072 Volume: 04 

Issue: 06 | June -2017   

 

[20] Archana P, Ashwini N Nayak, Sanjana R Nayak, Harshita Vaddar, Dinesh S Magnur           ‘‘ study of strength of 

polypropylene reinforced concrete ’’International journal of engeneering research and technology ISSN:2278-0181 

Vol 6 – Issue 06 June-2017 

 

http://www.jetir.org/

