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ABSTRACT 
Fiber reinforced concrete (FRC) is concrete restrain fibrous material which increases its structural integrity. There are various 

types of fiber are available like natural fiber, artificial fiber.. The real contribution of the fiber is to enlarge the hardiness of the 

concrete under any type of loading. Fiber reinforced concrete is in use since many days in India, but structural applications are 

very much limited. The fibers have used for heavy duty industrial floors. The fiber reinforced concrete is used in tunneling projects 

and for slope stabilization in India. to analyze physical and mechanical properties of fiber mixed concrete by lab test. To compare 

ordinary conventional concrete and fiber mixed concrete by tensile strength, compressive test and flexural strengthening test by 

various specimens. To find out the feasible sources of fiber applications in construction industry. 

 

KEYWORDS:   
 

INTRODUCTION 
 

The fiber reinforced concrete are differ from one fiber to another fiber. because many types of fibers are 
available like abaca, coir, cotton, flax, hemp, jute, sisal, ramie etc. Agave lechuguilla is an agave species found 
in deserts. its flowers are a source of nutrients for insects, bats, and some birds. It is resistant to most chemicals, 
alkaline. The water store in the flowering stalks of this plant, rich in salts and minerals. Agave lechuguilla is 
exposed to extremes of heat and cold. When green lechuguilla leaves are   pounded, the   plants Fibers can easily 
be separated and used for weaving   and sewing. The size of sisal fiber is 3 cm or 30mm 

 

 
Fig. 1: Agave Lechuguilla 
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Effects of fibre in concrete: 
Fiber mixed concrete will control cracking due to plastic shrinkage and to drying shrinkage. They FRC 

reduce the permeability of concrete and  also reduce bleeding of water. Some types of fibers produce greater 
impact, abrasion, and shatter–resistance in concrete. normally FRC do not increase the flexural strength of 
concrete, and so cannot replace moment–resisting or structural steel reinforcement.  
 
1.2. Properties of fibre reinforced  concrete: 

The fiber reinforced concrete have some important properties. such as 
 
� Durability 
� Workability 
� Compressive behavior of FRC 
� Tensile behavior 
� Modulus of elasticity 
� Flexure 
� Toughness 
� Splitting tensile strength 
� Fatigue strength 
� Impact resistance 
 

1.3. Benefits of fibre reinforced concrete: 
� Develop mix cohesion, develop pump ability over long distances 
� Improve freeze-thaw resistance 
� Improve resistance to unstable spalling in case of  fire 
� Improve impact resistance– and abrasion–resistance 
� Increase resistance to synthetic shrinkage during 
� curing 
� develop structural strength 
� Reduce steel reinforcement requirements 
 
Some Materials are need for casting. The materials collected for casting are as follows 
1. Cement. 
2. Coarse aggregate 
3. Fine aggregate    
4. Admixtures (Aura mix)  
5. Fiber (agave lechuguilla)  
  
� To used two sizes of course aggregate with different mix proportion. 
� First take a 20mm size coarse aggregate. It is passed in 20mm sieve and retained in 12.5mm sieve. 
� Then take 10mm coarse aggregate. It is passed in 12.5mm sieve and retained in 10 mm sieve. 
� Fine aggregate is passed in 4.75mm and retained in 2.36mm sieve. 
 

II. Compressive strength test for conventional concrete: 
 

Table 1: Details of Specimen 
SPECIMEN CUBE 
grade of concrete 
water cement ratio 
grade of cement 
no of cubes 
The size of the specimen 

M30  
0.42 
53 
9 
100mm x 100mm x 100mm 

 
2.1. Reason for choosing m30: 

� High early strength is available 
� High modulus of elasticity is available. 
� High durability 
� High abrasion resistance 
� Low permeability 
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After a lot of trial mix we found this grade M30 conventional concrete. it gives a ultimate compressive 
strength. so find a fiber reinforced concrete beam by this grade designation. Because this grade designation  will 
get a high ultimate flexural strength of reinforcement concrete beam elements. 

 

  
 

 
 

 
Fig. 2: Sample cubes for compressive strength of concrete 
 
Table 2: Test result for M30 

DESC/ 
DATE 

AVERAGE  
COMPRESSIVE STRENGTH 
(N/mm2) 

3rd day/ 
09-09-15 
7th day/ 
16-09-15 
28th day/ 
30-09-15 

28.88 
 
32.72 
 
38.50 
 

    
The M30 give a good compressive strength at 3rd,7th,28th day. The size of the cube is 100mm x 100mm 

x100mm.the compressive test is tested by universal testing machine. The cube is de moulded by after 24hours 
from casted time. Auro mix 200 is used by admixtures to the concrete. it will increase the compressive and 
tensile strength of concrete cubes.9 no of cubes are casted for this test. on 3rd day 3 cubes are tested to 
compressive strength. The average compressive strength on 3rd day is 28.88 N/mm2. The average compressive 
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strength on 3rd day is 32.72 N/mm
result is determine the grade designation is correct. so apply this grade designation to beam elements to 
determine the ultimate flexural strength. This grade designation filtered by various trial mix. Other trial mix are 
not got this level of compressive strength. This grade designation give high abrasion resistance and give a high 
initial strength than other trial mix. 
 
III. Beam details of FRC: 

 

 
Fig. 3: Reinforcement details of fiber mixed concrete beam

 
3.1. Experimentation: 

The experimental program contained three beam groups. There are 4 no of beams are casted for flexural 
test. There are many materials are needed for casting of beam elements like cement, fine aggregate, coarse 
aggregate, admixtures, sisal fiber. The grade of c
The water cement ratio is 0.42.the size of sisal fiber is 3cm or 30mm.the percentage of fiber is 1.5 % for added 
in the fiber mixed concrete. The grade of fiber reinforced concrete is M30.Because
strength. The strain gauge also used in fiber mixed concrete strain gauge need various materials like multi meter, 
soldering machine ,anabond ,soldering paste, sleeve (nylon cloth),emery sheet for rough surface, multi color 
wire for attaching. we can use strain gauge in inner and outer side of the beam. The inner side application of 
strain gauge need lot of work. outer side application of strain gauge is easy to fix. The reinforcement have 3 
section. the length of the rod is 1300mm
form work and reinforcement section is 50mm for each side. The first section length is 430mm.the second 
length is 440mm.the third section length is 430mm.the first and third section are almo
section of reinforcement have 2 rods on upper section and 2 rods on lower section. The width of foam 
140mm.The width of steel section is 100mm.the depth form work 200mm.the depth of reinforcement section is 
150mm.The cover distance between top and bottom of reinforcement section is 25mm for each side. The side 
cover distance between  reinforcement is 20mm for each side.
 
Table 3: Flexural strength details of conventional concrete

specimen Flexural 
load(kg) 

Average 
flexural load 
(kg)

1 
 
2 
 
3 
 
4 

74.40 
 
74.49 
 
74.78 
 
74.01 

 
 
 
74.42
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strength on 3rd day is 32.72 N/mm2. The average compressive strength on 3rd day is 
result is determine the grade designation is correct. so apply this grade designation to beam elements to 
determine the ultimate flexural strength. This grade designation filtered by various trial mix. Other trial mix are 

level of compressive strength. This grade designation give high abrasion resistance and give a high 
 

Reinforcement details of fiber mixed concrete beam 

experimental program contained three beam groups. There are 4 no of beams are casted for flexural 
test. There are many materials are needed for casting of beam elements like cement, fine aggregate, coarse 
aggregate, admixtures, sisal fiber. The grade of cement is 53 grade. The brand of cement is chettinadu cement. 
The water cement ratio is 0.42.the size of sisal fiber is 3cm or 30mm.the percentage of fiber is 1.5 % for added 
in the fiber mixed concrete. The grade of fiber reinforced concrete is M30.Because M30 give a good flexural 
strength. The strain gauge also used in fiber mixed concrete strain gauge need various materials like multi meter, 
soldering machine ,anabond ,soldering paste, sleeve (nylon cloth),emery sheet for rough surface, multi color 

or attaching. we can use strain gauge in inner and outer side of the beam. The inner side application of 
strain gauge need lot of work. outer side application of strain gauge is easy to fix. The reinforcement have 3 
section. the length of the rod is 1300mm.the length of the foam work is 1400mm.The cover distance between 
form work and reinforcement section is 50mm for each side. The first section length is 430mm.the second 
length is 440mm.the third section length is 430mm.the first and third section are almost same. The first and third 
section of reinforcement have 2 rods on upper section and 2 rods on lower section. The width of foam 
140mm.The width of steel section is 100mm.the depth form work 200mm.the depth of reinforcement section is 

ance between top and bottom of reinforcement section is 25mm for each side. The side 
cover distance between  reinforcement is 20mm for each side. 

Flexural strength details of conventional concrete 
Average 
flexural load 
(kg) 

Average 
flexural load 
(n) 

Deflection (mm) Average 
deflection(mm)

74.42 

 
 
 
729.848 

10.291 
 
10.455 
 
10.396 
 
10.348 

 
 
 
10.372 
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. The average compressive strength on 3rd day is 38.50 N/mm2.This test 
result is determine the grade designation is correct. so apply this grade designation to beam elements to 
determine the ultimate flexural strength. This grade designation filtered by various trial mix. Other trial mix are 

level of compressive strength. This grade designation give high abrasion resistance and give a high 

 

experimental program contained three beam groups. There are 4 no of beams are casted for flexural 
test. There are many materials are needed for casting of beam elements like cement, fine aggregate, coarse 

ement is 53 grade. The brand of cement is chettinadu cement. 
The water cement ratio is 0.42.the size of sisal fiber is 3cm or 30mm.the percentage of fiber is 1.5 % for added 

M30 give a good flexural 
strength. The strain gauge also used in fiber mixed concrete strain gauge need various materials like multi meter, 
soldering machine ,anabond ,soldering paste, sleeve (nylon cloth),emery sheet for rough surface, multi color 

or attaching. we can use strain gauge in inner and outer side of the beam. The inner side application of 
strain gauge need lot of work. outer side application of strain gauge is easy to fix. The reinforcement have 3 

.the length of the foam work is 1400mm.The cover distance between 
form work and reinforcement section is 50mm for each side. The first section length is 430mm.the second 

st same. The first and third 
section of reinforcement have 2 rods on upper section and 2 rods on lower section. The width of foam 
140mm.The width of steel section is 100mm.the depth form work 200mm.the depth of reinforcement section is 

ance between top and bottom of reinforcement section is 25mm for each side. The side 

deflection(mm) 
Average 
flexural strees 
(N/mm2) 
 
 
 
336.032 
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Fig. 4: Reinforcement and curing of fibre mixed concrete 

 
Table 4: Flexural strength details of fiber mixed concrete 

specimen Flexural 
load(kg) 

Average 
flexural load 
(kg) 

Average 
flexural load 
(n) 

Deflection (mm) Average 
deflection(mm) 

Average 
flexural stress 
(N/mm2) 

1 
2 
3 
4 

93 
93.12 
93.48 
92.52 

 
 
93.03 

 
 
912.31 

12.864 
13.068 
12.996 
12.936 

 
 
12.966 

 
 
420.04 

 
RESULT AND DISCUSSIONS 

 
There are 4 numbers of M30 fiber mixed concrete and 4 numbers of conventional concrete are tested. The 

fiber mixed concrete gives a ultimate flexural strength more than conventional concrete. Further studies may be 
extended to M40 with same fiber mixed concrete. Then compare M30 and M40 fiber reinforced concrete. The 
flexural strength may be vary from M30 and M40. 

 
Conclusion: 

The applicability of fiber (sisal fiber) for strengthening of concrete was investigated by various tests like a 
compressive strength test, flexural strengthening test. The fiber mixed concrete was increased the compressive 
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strength of the cube. The sisal fiber reinforced concrete also improved the flexural strength of beam structural 
elements. So the fiber reinforced concrete is more better than the ordinary conventional concrete. So it is 
increased the initial strength.The conventional concrete carry 336.032 N/mm2. The fiber reinforced beam carry 
420.04 N/mm2.This range is higher than conventional concrete. The conventional concrete carry a tensile 
strength up to 38.5 N/mm2.the reinforced concrete beams was fully wrapped by sisal fiber. Even in a higher 
loads, The sisal fiber did not undergo any rupture. The ultimate flexural strength of beam elements are 
strengthened by sisal fiber. Then the sisal fiber are recommended to alternate method for economic and 
environmental aspects. 
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