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Abstract :  The value of fibre reinforced concrete (FRC) in different civil engineering applications cannot be overstated. Fibre 

reinforced concrete has been utilised effectively in a variety of applications, including slabs on grade, architectural panels, precast 

goods, offshore buildings, seismic structures, thin and thick repairs, crash barriers, footings, hydraulic structures, and many more. 

Fibre Reinforced Concrete (FRC) is gaining popularity as a viable method of improving the performance of concrete. Fibres are 

now used in tunnelling, bridge decks, pavements, loading docks, thin unbonded overlays, concrete pads, and concrete slabs. These 

applications of fibre reinforced concrete are gaining popularity and demonstrating outstanding performance. Fibre reinforced 

concrete (FRC) is a type of concrete that contains fibrous material to boost structural stability. It is made up of short discrete 

fibres that are evenly dispersed and orientated randomly. Steel fibres, glass fibres, synthetic fibres, and natural fibres are examples 

of fibres. 

The purpose of this study was to compare the strength variation of banyan fibre reinforced concrete at different fibre contents to 

that of ordinary concrete. The compressive strength of banyan fibre reinforced concrete at various percentages (1 percent by the 

weight of cement) of fibre was studied. 

 

IndexTerms - Fiber Reinforced concrete, Natural fiber, compressive strength,tensile strength 

I. INTRODUCTION 

Banyan tree is characterized by a tangle of branches, roots, and trunks. The tree which may spread across several acres, is deeply 

rooted. The use of banyan tree fibers in concrete has never been thought of and used before, so we saw this as an opportunity. In 

this project we are going experiment and try to incorporate the banyan tree fibers into to the concrete to increase its strength and 

evaluate the possibility to reduce cracks. 

Banyan tree fiber has a tensile strength of 20.6 MPa. It is one of the toughest natural fiber available. The advantages of natural 

fiber over traditional reinforcing materials such as glass fiber, carbon fiber etc. have their specific strength properties, easy 

availability, light weight, ease of separation, enhanced energy recovery, high toughness, non-corrosive nature, low density, low 

cost, and good thermal properties. 

 
Fig 1: Banyan tree 

The sustainable development with higher strength is the growing demand of construction industry. Concrete reinforcement by 

natural fibres is more promising to insure the concrete strength improvement with non-hazardous impact on environment as well 

as the effective use of available natural assets. To achieve this goal, numerous researchers have used the fibre as well as yarn very 

effectively as a concrete reinforcing material. The fibres can insure the post-cracking resistance, high-energy absorption features, 

and increased fatigue resistance of cement-based composites. Hence, the demands to utilize natural fibres for making good-

quality and low-cost sustainable FRCC for housing and other necessities are increasing. Additionally, the other potential 
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application of natural fibre-reinforced cement composites is limited to those area where energy are to be absorbed or the areas 

prone to impact damage. Accordingly, natural fibre-reinforced cement composites are most suitable for shatter- and earthquake-

resistant construction, foundation floor for machinery in factories, fabrication of lightweight cement-based roofing and ceiling 

boards, wall plaster, and construction materials for low-cost housing. 

 

II. MATERIALS USED 

CEMENTIS 269:1989 cement, in general, adhesive substances of all kinds, but, in a narrower sense, the binding materials used in 

building and civil engineering construction. Cements of this kind are finely ground powders that, when mixed with water, set to a 

hard mass. Setting and hardening result from hydration, which is a chemical combination of the cement compounds with water that 

yields sub microscopic crystals or a gel-like material with a high surface area. Because of their hydrating properties, constructional 

cements, which will even set and harden under water, are often called hydraulic cements. The most important of these is Portland 

cement. 

 
Figure 2: Cement 

FINE AGGREGATE 

Aggregates are the important constituents in concrete. They give body to the concrete, reduce shrinkage and effect economy. 

They occupy about 70-80 percent of the volume of the concrete. Aggregates shall consist of naturally occurring (crushed or 

uncrushed) stones, gravel and sand or combination thereof. They shall be hard, strong, durable, clear, and free from veins and 

adherent coating, and free from injurious amounts of disintegrated pieces, alkali, vegetable matter and other deleterious substances. 

As far as possible, flaky, and elongated pieces should be avoided. Aggregates can be mainly classified into fine aggregates and 

coarse aggregates. 

IS 383- 1970 defining fine aggregates as “Aggregate most of which passes 4.75mm IS sieve and contains only so much coarser 

material as permitted.” It may be: 

 
 

Figure 3: Sand 
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COARSE AGGREGATE 

IS 383-1970 defines coarse aggregates as Aggregates most of which is retained on 4.75 mm IS Sieve and 
containing only so much finer material as is permitted for the various types described in this standard. 

 

 
Figure 4: Coarse aggregate 

WATER 

According to IS 456: 2000, water used for mixing and curing shall be clean and free from injurious amounts of oils, acids, 

alkalis, salts, sugar, organic materials, or other substances that may be deleterious to concrete or steel. Potable water is generally 

considered satisfactory for mixing concrete. The pH value of water shall be not less than 6. 

 

Banyan tree fibres 

The use of natural fibre composites is considered as the green when compared to other man-made fibres. They are biodegradable, 

recyclable. They are inherently available with properties like low density, high strength to weight ratio and are low cost when 

compared to synthetic fibres. The organic fibres usage is increasing day by day for the fabrication process of composites and 

attracted many researchers. Addition of organic fibre (Banyan) which is stronger in nature in composites gives the composites more 

strength to weight ratio. The fibres are drawn from the aerial roots of the banyan trees and cut into the size of 5 cm. The are dried in 

sunlight for 24 hours before use. 

 
Fig 5: Banyan tree fibres 

 

III. MIX CALCULATIONS 

The mix calculation per unit volume of concrete shall be as follows: 

a. Volume of concrete = 1 m3 

b. Volume of cement = (mass of cement / (specific gravity of cement * 1000)) 

= (383.2/ (3.1* 1000)) = 0.1236m3 

c. Volume of water = (mass of water / (specific gravity of water * 1000)) 

= (191.6 / (1 * 1000)) = 0.191 m3 

d. Volume of chemical 

admixture = NIL 

e. Volume of all in aggregate = (a - (b + c + d)) = 1 – (0.1275 + 0.197 + 0) = 

0.685 m3 

f. Mass of coarse aggregate = e * volume of coarse aggregate * specific gravity of 

coarse aggregate * 1000 

= 0.675 * 0.62 *2.6 * 1000 = 1087.1kg 

g. Mass of fine aggregate = e * volume of fine aggregate * specific gravity 

Of fine aggregate * 1000=0.675 * 0.38 * 2.85 * 1000= 800.94kg 

      MIX PROPORTION 

Cement = 394kg/m3 

Water = 191.6 kg/m3 

Coarse aggregate = 1087.1 kg/m3 

Fine aggregate = 800.9 kg/m3 
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Water cement ratio = 0.5 

 

Table 1: Quantity of materials required for each mix 

Materials  Mix 1 (Plain cement concrete) Mix 2 (1% fibre) 

Cement (Kg) 2.66 2.66 

Water (Kg) 1.29 1.29 

Coarse aggregate (Kg) 7.44 7.44 

Fine aggregate (Kg) 5.41 5.41 

Fibre  - 0.03% 

 

IV TEST RESULT 

 

1. SLUMP TEST 

Table 2: Slump test on Trial Mixes 

Trial w/c ratio Slump 

Value(mm) 

Remarks 

Trial 1 0.4 30 Target slump not achieved 

Trial 2 0.45 50 Target slump not achieved 

Trial 3 0.5 120 Desired slump value is 

obtained (slump>100mm) 

 From the table it is observed that the desired slump value is obtained for trial 3 at water cement ratio = 0.5. Hence, we fix it as 

the design ratio. Trial 1 and 2 yielded very low slump values which may be either due to inadequate paste available for 

binding the mix or due to improper mixing procedure 

 

2. COMPRESSIVE STRENGTH 

Table 3: Compressive Strength of Conventional Concrete Cubes (M20) 

Specimen  w/c ratio Slump value 

(mm) 

7 days 

strength 

(N/mm2) 

14 days 

strength 

(N/mm2) 

28 days 

strength 

(N/mm2) 

1  

 

0.5 

 

120 

19.67 23.5 26.3 

2 19.56 23.3 26.56 

3 19.45 23.7 26.82 

  Average 19.56 23.5 26.56 

From the table the average of value from the 3 observations is 26 N/mm2, is taken as compressive strength of plain concrete cube. 

 

Table 4: Compressive Strength of Conventional Concrete Cubes (M25) 

 

Specimen w/c ratio Slump value 

(mm) 

7 days 

strength 

(N/mm2) 

14 days 

strength 

(N/mm2) 

28 days 

strength 

(N/mm2) 

1  

 

0.5 

 

 

 

75 

 

19.5 21.9 26.58 

2 19.6 23.5 26.9 

3 19.4 22.7 27.22 

  Average 19.5 22.70 26.9 

From the table the average of value from the 3 observations is 29 N/mm2, is taken as compressive strength of plain concrete cube. 
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Table 5: Compressive Strength of Processed FRC cubes (M20) 

 

Specimen  w/c ratio Percentage of 

fibre 

 

Compressive strength (N/mm2) 

 

 

 

7 days 

 

14 days 

 

28 days 

 

1 

 

         0.5 

 

1% 

 

20.54 

 

24.68 

 

27.89 

 

 
Figure 6: graph showing variation of compressive strength at varying percentages of fiber 

 

Table 6: Compressive Strength of Processed FRC cubes (M25) 

 

Specimen  w/c ratio Percentage of 

fibre 

 

Compressive strength (N/mm2) 

 

 

 

7 days 

 

14 days 

 

28 days 

 

1 

 

         0.5 

 

1% 

 

18.72 

 

22.02 

 

25.82 

 

M20 (0%) M20 (1%)

7 days 19.56 20.54

14 days 23.5 24.68

28 days 26.56 27.89
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Figure 7: graph showing variation of compressive strength at varying percentages of fiber 

 

V CONCLUSION 

 

1. The value obtained for 1% addition of banyan fiber water cement ratio 0.5 for M20 yielded highest results for 

compressive strength. However, the compressive strength decreased on the increase in M25 mix addition. This may be 

due to the fact when fibers are added initially the finer sized fine aggregates enter the surface pores in the fiber creating a 

better bonding between the fiber and mix, however further changing the mix the fibers cause formation of bulk fiber in 

the mix decreasing the bonding. Hence there is an optimum value of fiber to cement ratio, beyond which the compressive 

strength decreases. Hence 0.5 was taken as the optimum water cement ratio and optimum fiber content was taken as 1% 

with M20 mix. 

 

2. A decreasing trend in compressive strength was observed in M 25 MIX. This is due to formation of weak inter transition 

zone around these fibers, making the entire specimen weak. Moreover, the thickness of the fibers can hinder better 

packing of the constituents of concrete thereby making it weak. The presence of dust and other impurities on the surface 

of fibers can also be another reason for this reduction in strength which may interfere with the bonding of mix and 

subsequent strength formation. 

 

3. Due to its relatively higher strength and ductility, It can be a good replacement for asbestos fibers in roofing sheets, 

which being natural in origin pose zero threat to the environment. 

 

Since higher strength is attained at a lower design mix. It can be used to manufacture building blocks at relatively lower 

costs in comparison to plain concrete blocks thus making it suitable for rural residential buildings up to 10m height or as 

protection walls around buildings. 
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