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Abstract 

Self-compacting concrete additionally alluded to as self uniting concrete, can stream and solidify under its own particular weight. 

It is sufficiently firm to fill the spaces of all most any size and shape without isolation or dying. This makes SCC especially 

utilize full wherever putting is troublesome, for example, in vigorously fortified solid individuals or in confused work forms. 

Incorporating strands in cement can postpone and control the ductile splitting .However consideration of filaments is relied upon 

to influence the stream qualities of the solid. Hence SCC, which has an increased flow, can be the ideal matrix for the good 

workability and uniform dispersion of the fibres. This study investigates how the inclusion of coir fibre of varying quantities, in 

SCC affects the flowability and performance in hardened state. The flow characteristics were assessed by considering slump flow 

test and mechanical properties were found using compression, flexural and split tensile test. It was found that it is possible to 

achieve self compaction properties while using fibre reinforcement where in the mix proportion, fibre length and fibre content 

can greatly influence concrete flowability. Hence there exist a fibre content that could be used to produce fibre reinforced self-

compacting concrete, without effecting properties of self-compacting concrete.  

Keywords: Self-Compacting Concrete, Coir Fibre, Slump Flow, Compressive Strength, Split Tensile Strength, Flexural 

Strength 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The term fiber strengthened cement (FRC) is characterized as a solid containing scattered haphazardly arranged filaments. 

Inalienably concrete is fragile under pliable stacking and mechanical properties of cement might be enhanced by haphazardly 

arranged short discrete strands which avert or control start and proliferation of splits. The discrete filaments, scattered all through 

the framework enhance the mechanical properties of cement through anxiety redistribution. However the utilization of strands 

lessens the workability of the grid.  

 Then again, utilization of self-compacting concrete (SCC) in the development business has become essentially because of its 

specialized points of interest. SCC is another kind of solid that can be thrown into a confined work and fill it totally under its 

own particular weight without the need of a compaction or outer vibration. SCC likewise has an extraordinary protection from 

isolation and a high capacity to stream around snags, for example, fortifications or limited areas. By fusing fiber in SCC a 

homogeneous composite material to be specific fiber fortified self-compacting concrete (FRSCC) is accomplished. Because of 

the high flowable nature of SCC uniform scattering of fiber happens and a higher level of stress redistribution is guaranteed.  

 In India, broad investigations have been completed on steel strands. However the utilization of steel filaments is confined due 

the high cost of steel. To dispense with this issue, modest and plentifully accessible characteristic filaments were believed to be 

placed being used and thus ponders on these strands are being done nowadays. Notwithstanding their ease, these filaments have 

been accounted for to postpone and control tractable splitting in the solid and further they were found to diminish disfigurements 

at all feelings of anxiety and were found to grant an all around characterized post breaking and post yield conduct. Additionally, 

they were likewise found to enhance break sturdiness, pliability and vitality retention limit of the composites. 

II. EXPERIMENTAL WORK 

After a thorough literature review and understanding of Fibre reinforced self-compacting concrete was made, the following work 

methodology is formulated. First the physical properties of the material such as aggregate, cement, fly ash and Coir fibre are 

characterized for its use in concrete. Flow characteristics of CFRSCC were studied through slump flow test. Test specimens were 

casted to study the hardened properties of CFRSCC, namely Compressive, split tensile and flexural strength respectively for 7 

days and 28 days were found. 
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 Cement 

Grade 53 ordinary Portland cement (OPC) confirming to IS: 12269-1987 has been used. The physical properties of the cement 

such as consistency, initial and final setting time and specific gravity were tested in accordance with IS: 4031-1968  

 Coarse Aggregate  

The coarse aggregate used in the concrete mixtures was crushed stone of size 20mm and 12.5mm.It has a specific gravity of 2.75 

and was determined according to IS2386 (PART 111) of 1963. The physical properties were also determined  

 Fine Aggregate  

Natural sand was used as fine aggregate with a maximum size of 4.75mm.The specific gravity of the fine aggregate is 2.63 and 

was determined according to IS 2386(Part 111) of 1963. Sieve analysis was performed on the fine aggregate according to IS 383-

1970.  

 Fly ash 

Fly ash of class F having a specific gravity of 2.01 has been used. 

 Coir Fibres 

Natural coir fibres were used in this project work. Coir fibre is derived from the coconut. The process technology involved in the 

preparation of the coir fibre is outlined very briefly below: 

1) Coconut skin is removed from the coconut by soaking them in a pool of water for about one week. 

2) After the above specific period of water immersion, the material is taken out, and the pith is removed by beating using long 

iron rod    under wet condition or by mechanical beating machine to obtain coir fibre. 

3) After the pith is removed fully, the fibre is then allowed to dry for 2 days under direct sunlight .The fibre is now ready for 

preparing fibre reinforced concrete. 
Table – 1 

Sl.no Property Results 

1 Specific gravity 1.17 

2 Water absorption 93% 

3 Density 1.15g/cc 

4 Length 5mm 

 Water 

Ordinary portable water was used for the entire experimental investigation curing of specimens. 

 Admixtures 

Super plasticizer by trade name SUPAFLO M was used.  Supaflo M is a non-toxic brown liquid based on sulphonated 

naphthalene formaldehyde condensates. Supaflo M is a high range water reducing admixture for concrete and grouts confirming 

to BS 5075: part3 and ASTM C-494 type F as per manufacturer‘s data. It was used to produce high strength concrete and 

flowing concrete without addition of water.  

III. PREPARATION AND TESTING OF SPECIMENS 

 Preparation of specimens 

First a reference mix using OPC, FA and CA was proportioned for M20 concrete using Nan Su, et al., method of mix design for 

SCC. The mix proportions thus obtained was given in Table 2 
Table – 2 

Mix proportion of SCC for M20 grade of concrete by Nan Su, et al., 

Cement (Kg/m3) Fly ash 

(Kg/m3) 

Fine Aggregate 

(Kg/m3) 

Coarse Aggregate(Kg/m3) Water 

(Kg/m3) 

Admixture 

(ml) 20mm 12mm 

350 154 952 301 469 245 9100 

 The detailed mix design procedure for the SCC is given in Appendix – A. Coir fibres are introduced in the above mix, in four 

volumes. The fibre content volumes are 0.2%, 0.5%, 1% and 1.5% by volume of concrete. Altogether there were five 

combinations of mixes including reference mix of SCC. 

The following tests are conducted on the fresh and hardened SCC, namely 

1) Slump flow test 

2) Compressive strength test 

3) Flexural strength test 
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4) Split tensile strength test 

 Three numbers of 100 X 100 X 100 mm cube specimens (for compressive strength) three numbers of 100 X 100 X 500 mm 

beam specimens (for flexural strength) and three numbers of 100 mm Ø X 200 mm ht cylindrical specimens were prepared for 

each combination of mix proportions, for determining the above strength characteristics. All the above specimens were casted for 

7days curing and 28days curing test 

 Slump Flow Properties of CFRSCC 

The slump flow of the SCC and CFRSCC are given in Table – 3. From the results following are the observations. 

1) The slump flow decreases with increase in the fibre content from 0.2% to 1.5%. 

2) The maximum decrease in the slump flow is 48.4% at 1.5% fibre content with respect to the reference SCC. 

3) Without effecting the slump flow property in SCC, the maximum coir fibre can be used is 1%, where the slump flow is 550 

mm which is 16.67% less than reference slump flow value that is 660 mm. 

4) The slump flow reduction at the fibre content of 1.5% is due to the resistance of the fibre to the flow of the cement matrix. 

Visually it shows that, the matrix especially finer portions (i.e., Sand+ Cement + Fly ash) are separated from the fibre 

content. This tendency is because of less quantity of finer portions as compared to the fibre content. Hence there is a revision 

of mix proportions is required to get a good flow of matrix 
Table -3 

Slump Flow Test Results 

Sl.no Fibre content (%) Slump Flow (mm) 

1 0 660 

2 0.2 630 

3 0.5 610 

4 1 550 

5 1.5 340 

 Compressive Strength of CFRSCC 

The concrete specimens were tested for compressive strength after 7 and 28 days of water curing. The results are given in Table -  

4. From the results following are the inferences. 

1) The maximum compressive strength is obtained when the fibre content is 0.5%. 

2) The percentage increase in compressive strength is 43% with respect to the reference mix. 

3) The occurrence of maximum compressive strength (i.e., 0.5%) is same at 7days and 28days of curing. 

4) Across the age of curing i.e., from 7days to 28days, the compressive strength was increased in the range of 29% to 48%, 

which corresponds to the respective fibre content. 

5) 5. The reduction in the compressive strength at 1.5% fibre content is due to the formation of uneven surface/honey combs, 

while casting the cube elements. This uneven surface/honey combing causes development of micro cracks and ultimately 

crushes the cube in the early hours of compressive loads. 

6) 6. Within the limit, it is found that at the fibre content of 1%, the compressive strength is equal to the reference SCC 

compressive strength.  
Table – 4 

Compressive Strength of CFRSCC 

Sl.no Fibre content (%) Compressive strength @7 days (N/mm2) Compressive strength @28 days(N/mm2) 

1 0 16.5 23.13 

2 0.2 21.86 31.71 

3 0.5 22.23 33.06 

4 1 17.32 23.88 

5 1.5 13.87 17.92 

 Split Tensile Strength of CFRSCC 

The concrete specimens were tested for split tensile strength after 7 and 28 days of water curing. The test results are given in 

Table - 5. From the results following inferences are drawn. 

1) The maximum split tensile strength is obtained when the fibre content is 0.5%. 

2) The percentage increase in the split tensile strength is 32.17% with respect to the reference mix. 

3) The occurrence of maximum split tensile strength (i.e., 0.5%) is same at 7days and 28 days of curing. 

4) Across the age of curing i.e., from 7days to 28days the split tensile strength was increased in the range of 17.7% to 53.2%, 

which corresponds to the respective fibre content. 

5) At the maximum fibre content of 1%, the increase in split tensile strength is 5.88% with respect to the reference SCC. 
Table - 5 

Split Tensile Strength of CFRSCC 

Sl.no Fibre content (%) Split tensile strength @7 days (N/mm2) Split tensile strength @28 days(N/mm2) 

1 0 2.043 2.89 
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2 0.2 2.356 3.61 

3 0.5 2.72 3.82 

4 1 2.6 3.06 

5 1.5 2 2.68 

 Flexural Strength of CFRSCC 

The concrete specimens were tested for Flexure strength after 7 and 28 days of water curing. The test results are given in the 

Table - 6. From the results, following inferences were drawn. 

1) The maximum flexural strength is obtained when the fibre content is 0.5%. 

2) The percentage increase in the flexural strength is 8.53% with respect to the reference mix. 

3) The occurrence of maximum flexural strength (i.e., 0.5%) is same at 7days and 28days of curing. 

4) Across the age of curing, i.e., from 7days to 28days, the flexural strength was increased in the range 41.2% to 54.9% which 

corresponds to the respective fibre content. 

5) At the maximum fibre content of 1%, the increase in flexural strength is 5.11% with respect to the reference SCC. 
Table - 6 

Flexure Strength of CFRSCC 

Sl.no Fibre content (%) Flexure strength @7 days(N/mm2) Flexure strength@28 days(N/mm2) 

1 0 3.86 5.86 

2 0.2 4.36 6.24 

3 0.5 4.48 6.36 

4 1 4.36 6.16 

5 1.5 3.82 5.92 

IV. CONCLUSION 

Based on the extensive literature reviewed and after identifying the need for extensive studies on self compacting concrete and 

its composite with coir fibres following general conclusions are drawn. A few areas for further work are also identified and 

presented. 

The general conclusions drawn based on the experimental investigations carried out in this study are as follows: 

1) A Mix proportion for M20 grade of concrete was arrived for SCC by Nan Su method. 

2) The slump flow decreases with increase in fibre content. 

3) In the present investigation the maximum coir fibre content can be used in SCC is 1%, where the slump flow is 16.67% less 

than the reference slump flow value. 

4) At the coir fibre content of 1.5%, the mix proportion of SCC for M20 grade of concrete has to be revised especially with 

respect to the finer portions of the mix, so that the mix will be consistent, without separation of coir fibres from the cement 

matrix. 

5) The maximum compressive strength of CFRSCC is at 0.5% fibre content and it is 43% higher than that of the compressive 

strength of reference mix of SCC. 

6) Across the age of curing from 7 days to 28 days of the CFRSCC, there is no loss of strength. Instead the compressive 

strength improved in the range of 29% to 48%. Hence the coir fibres have no threat on its durability in the alkaline 

environment. 

7) The maximum split tensile strength of CFRSCC is at 0.5% fibre content and it is 32.17% higher than that of the split tensile 

strength of reference mix of SCC. 

8) The maximum flexural strength of CFRSCC is at 0.5% fibre content and it is 8.53% higher than that of the flexural strength 

of reference mix of SCC. 

9) Within the limit of study, wherein without affecting the slump flow and strength of the composite, it is possible to use a 

maximum coir fibre content of 1%. 

10) If the coir fibre content to be used more than 1%, revise the SCC mix proportion to obtain the slump flow value more than 

550mm. 
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