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ABSTRACT  

Self-Compacting Concrete (SCC) has more attention because of its ability to compact without the need of 

internal or external vibration. The placing of normal conventional concrete is difficult in reinforcement 

confinement places and the strength of the concrete is low when it is subjected to severe exposure condition. In 

order to overcome these effects, admixtures were used in the concrete to increase the strength and durability 

properties. SCC has more workability and by the addition of hybrid fibre the concrete will attain more strength 

and durability. The compressive, flexural and split tensile strength of SCC, are found by the use of cube, prism 

and cylinder specimens respectively. The percentage of hybrid fibre is replaced at 0.5%, 1% & 1.5% 

percentages. The fibres used are sisal fibre and steel fibre in combination. The 28 days strengths are to be taken 

for strength calculations. In the present experimental work, hardened properties of the self-compacting fibre 

reinforced concrete are determined. The mechanical properties of the concrete have been increased by the 

addition of 0.5% of hybrid fibres. 
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I.  INTRODUCTION 

Self-compacting concrete is a highly flowable concrete that spreads into the form without the need for 

mechanical vibration.It uses superplasticizers and stabilizers to significantly increase the ease and rate of flow.It 

achieves compaction into every part of the mould or framework simply by means of its own weight without any 

segregation of the coarse aggregate.  

Faster construction and requires less labour reduce the overall cost of production.SCC can be placed easily in 

congested formwork and dense reinforcement.It is workable due to its low water-cement ratio, which gives rapid 

strength development, more durability, and best quality.As it is self-compacted there is no need to using any 

vibrator.Bleeding and segregation problems are almost none.It gives a smooth and well-finished surface at the 

end of concreting.Thinner concrete slabs can be cast easily. 
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II. STUDY ON EFFECT OF FIBRES ON SELF-COMPACTING CONCRETE 

Fernandes et alevaluated the performance of self-compacting concrete to using in the precast 

industries. The binder dosage (600 kg/m
3
) proved to be adequate to achieve the needed strength and 

flowability. The coarse/ fine aggregates particle size ratio more suitable to obtain an SCC (with or 

without fibers) is around 0.38. The compressive strength achieved 55 MPa at early ages (24 h) as well 

of 94 MPa at 28 days. The small amount of metallic fibers used in these compositions did not affect 

the workability, and raised the compressive strength 13%. Higher fiber dosages should be used to 

improve the tensile strength, ductility, and cracking control.  

Siva Bala et alfocused on the feasibility of usage of crushed sand as a partial substitute for river sand 

in SCC and effect of sisal fiber. Based on the test conducted at its fresh state, silica fume content was 

fixed as 15% for partial replacement of cement and experiments were conducted for 0.55% dosage of 

Polycarboxylate based super plasticizer by weight of cement. The percentage of fibre content 

increases the properties of fresh concrete such as flowability, passing ability, filling ability etc. are 

decreasing. The compressive strength goes on increasing with increase of crushed sand percentage in 

concrete and it reaches its optimum value at 60% replacement and then decreases.  

Malgorzata Pajak et alinvestigated the influence of the combinations of straight and corrugated steel 

fibers with different lengths (6 mm, 35 mm) and cross-sectional shape on the compressive strength 

and flexural behavior of SCC. The total fibers volume ratio varied from 1.0 % to 3.0 %. The passing 

ability was also pronouncedly decreased by the inclusion of 1.5 % of hybrid fibers. The hybrid mixes 

containing combination of 1.5 % of the longer type of fibers with the 0.5 % of shorter fibers gave the 

best compressive strength. Mix containing more than 2 % of hybrid fibers the reduction of the passing 

ability. The increase of the total amount of fibers for 2 % even to 3 % can be ineffective in enhancing 

the flexural parameters of hybrid fiber reinforced mixes. The most effective were the mixes 

containing 1 % of both long and short fibers.  

Athulya et alstudied the fresh and hardened properties of sisal fiber reinforced self -compacting 

concrete with different percentage of fiber addition. The super plasticizers are used in different 

percentages like 0.15%0.2%,1%&2%. The fresh properties provide good workability at 0.15% 

addition of superplasticizer. Materials were hand mixed with 0.5%, 1% ,1.5% and 2% addition of 

fiber in M40 mix design for 0.15% SP and casted in cubes and cylinders. The compressive and split 

tensile strengths of the specimens were analyzed after 7days and 28days of curing. Compressive 

strength increased by almost 45% and split tensile strength increased by almost 5% after the addition 

of 1.5% fiber.  

Nivetha et alstudied the slump flow, v-funnel, l-box, compressive and split tensile strength tests. Sisal 

fibers were added to SCC in varying percentages (0.25%, 0.5%, 0.75%, 1%). The fresh state 
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properties of SCC such as workability, filling ability and passing ability were affected with the 

addition of sisal fibres but the values lie within the range. The test on hardened concrete that includes, 

compressive test for cube (150mm x 150mm x 150mm), Split tensile strength on cylinder (150mmɸ x 

300mm). Investigation reported that compressive strength increases by 15% split tensile strength 

increases by 87% compared with control concrete were obtained at addition of 0.5% of sisal fiber. 

Therefore by addition of sisal fibres to self-compacting concrete the mechanical properties such as 

compressive strength and tensile strength were enhanced.  

 

III. EXPERIMENTAL WORK 

3.1.Materials 

3.1.1Cement 

Cement is a binder material, a substance used for construction that sets, hardens, and adheres to other materials 

to bind them together. OPC grade 53 cement is used in the present work (IS 12269:2013). Cement content 

should be in the range of 400-600 kg/m
3
 for the production of self-compacting concrete. 

3.1.2 Fine Aggregate (F.A) 

Fine aggregate used in this investigation is natural sand which has been washed and sieved to remove particles 

larger than 5mm (IS 383: 1970). Sieve analysis has to be carried out to confirm the quality of sand used. 

3.1.3 Coarse Aggregate(C.A) 

Coarse aggregate of maximum size 12 mm - 16mm size aggregate is used for the Self Compacting Concrete(IS 

383: 1970). 

3.1.4 Water 

Mixing water quality is required in accordance with the quality standards of drinking water. Fresh and clean 

water was used for casting and curing of specimens.  

3.1.5 Super Plasticizer 

Superplasticizers, also known as high range water reducing agent, are chemical admixtures used where well-

dispersed particle suspension is required. Their addition to concrete or cement mortar allows the reduction of the 

water to cement ratio, not affecting the workability of mixture, and enables the production of self-compacting 

concrete and high performance concrete. In this work, MASTER GLENIUM SKY 8650 is used. 

3.1.6 Sisal Fibre 

Sisal with the boilogical name Agave sisalana, is a species of Agave native to southern Mexico but widely 

cultivated and naturalized in many other countries. It yields a strong fibre used in making various products. 

3.1.7 Steel Fibre 

Steel fibres mixed into the concrete can provide a high strength. They are concrete reinforcing materials which 

in combination with concrete provide certain advantages in comparison with traditional reinforcement. Crimped 

steel fibres were used in the present experimental work. 
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IV. MIX PROPORTION 

In this present experimental work, the following mix proportion is followed. 

Table 1 Mix proportion of SCC 

Mix Id Cement(kg/m
3
) C.A(kg/m

3
) F.A(kg/m

3
) w/c SP (%) 

SCC 467.31 690 972.9 0.4 2 

 

V. TESTING RESULTS 

5.1 Compressive strength test 

Concrete cubes were casted for Self-Compacting Concrete (SCC). After 24 hours the specimen were 

demolded and subjected to water curing. After 28 days of curing, cubes were taken and allowed to dry 

and tested in compression testing machine. The test results are shown in table 2 and fig 1. 

Compressive strength = Load / area  

Table 2 Compression Strength Value                         Fig. 1 Compressive Strength results                                    

 

 

 

5.2.Split tensile strength test 

The split tensile strength test of concrete cylinder is a method to find the tensile strength of concrete. The test 

results are shown in table 3 and fig.2. 

      T = 2P/πLd               

 

 

 

 

S.No SCC 

MIXES 

7days 

(N/mm
2
) 

28 days 

(N/mm
2
) 

1 SCC  17.56 26.22 

2 SCFRC  

1–0.5% 

19.34 28.88 

3 SCFRC 2 

– 1% 

18.66 27.77 

4 SCFRC 

3–1.5% 

20.22 25.55 
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Table 3 Split tensile strength Value                         Fig.2 Split tensile Strength results                                  

 

 

5.3.Flexure strength test 

Flexure strength is one measure of the tensile strength of concrete. It is a measure of an unreinforced concrete 

beam to resist the failure in bending. It is measured by loading 150mm x 150mm concrete beams with a span 

length of at least three the depth. The test results are shown in table 4 and fig.3. 

       Table 4 Flexure strength Value                         Fig.3 Flexure Strength results                                    

 

 

VI. CONCLUSION 

The strength of self-compacting fibre reinforced concrete was increased due to the addition of hybrid fibres. 

Thus, in this present investigationthe mechanical properties of the Hybrid fibre reinforced SCC were studied and 

the conclusions are as follows, 

 

S.No SCC 

MIXES 

7 days 

(N/mm
2
) 

28 days 

(N/mm
2
) 

1 SCC 1.72 2.26 

2 SCFRC  

1–0.5% 

2.26 3.11 

3 SCFRC 2 

– 1% 

1.84 2.9 

4 SCFRC 

3–1.5% 

1.68 2.475 

S.No SCC MIXES 28 days(N/mm
2
) 

1 SCC 3.75 

2 SCFRC   

1–0.5% 

4 

3 SCFRC  

2 – 1% 

2 

4 SCFRC  

3–1.5% 

5 
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1. The compressive strength of the concrete is increased with addition of the hybrid fibre at 0.5% than the 

SCC and gradually decreases for the further addition of fibres when compared with the conventional 

SCC. 

2. The split tensile strength of the SCFRC also increased with the addition of 0.5% of hybrid fibres. 

3. But, the flexure strength of the SCFRC has increased with the increasing of the fibre addition and it is 

higher for the 1.5% addition of hybrid fibres. 
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