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Abstract: Fibre  reinforced  concrete  is  one  of  the  effective  ways  of  improving  the  performance  of  concrete. The  use  of  polypropylene  fibers  in  concrete  is  to  reduce  the  crack  width, crack  propagation, plastic  shrinkage  cracks  and  settlement  cracking  during  the  early  age  of  the  concrete. An  experimental  study  on  flexural  behavior  of  polypropylene  fibre  reinforced  concrete          T-beams  is  to  be  conducted. Three  number  of  T-beams  using  M20  grade  concrete  by  adding  polypropylene  fibre  as  control  specimen(0%), 0.5%, 1%  by  weight  of  cement. The  polypropylene  fibers  will  be  distributed  randomly  throughout  the  concrete  at  the  time  of  mixing. Flexure  behavior test  is  to  be  conducted  by  two  point  loading  arrangement. The  experimental  result  shows  that  when  increasing  the  fibre  percent  it  increases  the  strength  of  the T-Beam.
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I.INTRODUCTION
Concrete  and  steel  were  always  considered as  the  most  important  commonly  used   structural  materials. The  development  of  new  high  performance  composite  materials  that  are  stronger  and  more  durable  in  conventional  materials  (e.g., Portland  cement  concrete,  steel,  wood  and  masonry)  is  important  to  the  construction  industry.   

II.POLYPROPYLENE FIBRE
Polypropylene  fibers  are  tough  but  have  low  tensile  strength  and  modulus  of  elasticity. Polypropylene  fibre  concrete  is  versatile  and  can  be  used  in  most  applications. Thousands  of  individual  fibres  are  then  evenly  dispersed  through  out  the  concrete  during  the  mixing  process  creating  a  matrix-like  structure.

III. TESTING OF MATERIALS
Table 1: Specific Gravity of Materials
	S.NO.
	MATERIALS
	SPECIFIC GRAVITY

	1.
	Cement
	3.15

	2.
	Fine Aggregate
	2.61

	3. 
	Coarse Aggregate
	2.62



IV. MIX DESIGN
Table 2: Mix proportion values
	S.NO
	MATERIALS
	Kg/m3

	1
	Cement
	389


	2
	Fine  Aggregate
	550

	3
	Coarse  Aggregate
	1206

	4
	Water
	195



V.EXPERIMENTAL PROGRAM
The test program consist of three T-beams. Three  number  of  T-Beams  using  M20  grade concrete  by  adding  polypropylene  fibre  as  control  specimen(0%), 0.5%, 1%   by  weight  of  cement. The  polypropylene  fibers  will  be  distributed  randomly  throughout  the  concrete  at  the  time  of  mixing. Flexural  behavior  test  is  to  be  conducted  by  two  point  loading  arrangement.
[image: ]             Fig. 1: Loading arrangement






VI. T- BEAM DESIGN
Fig. 2: T- beam design
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VII.RESULTS AND DISCUSSIONS
7.1 Flexural Test
	S.No
	       Load  in  KN
	      Deflection  in  mm

	
	
	Control Specimen (0%)
	       0.5%fibre
	    1%fibre

	 1
	             0 
	           0  
	              0 
	          0

	 2
	             5
	         0.20
	            0.18
	         0.13 

	 3
	            7.5
	         0.32
	            0.24
	         0.21

	 4
	            10
	         0.41
	            0.35 
	         0.29

	 5
	            15
	         0.53
	            0.44
	         0.37

	6
	            17.5
	         0.67
	            0.55 
	         0.43

	7
	             20
	         0.76 
	            0.64
	         0.52 

	 8
	             25
	         0.85
	            0.76
	         0.64

	 9
	             27.5
	         0.96
	            0.83
	         0.75 

	10
	             30
	         1.10
	            0.95
	         0.84

	11
	             35
	         1.25
	            1.12
	         1.06  

	 12
	             37.5
	         1.36
	            1.27
	         1.15   

	 13
	             40
	         1.47
	            1.35
	         1.24

	 14
	             45
	         1.56
	            1.44
	         1.37                                

	 15
	             47.5     
	         1.67             
	            1.55 
	         1.42

	 16
	             50
	         1.75
	            1.64
	         1.53

	 17
	             55
	         1.82
	            1.78 
	         1.65


[bookmark: _GoBack]Flexure Test results for T-Beam Control Specimen (0%), 0.5%fibre, 1%fibre at One-Third left

	Deflection in mm
Fig.3: Load   Deflection Curve for  Control  Specimen(0%)  at  One-Third  Left	
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Fig.4 Load Deflection Curve for  0.5% Polypropylene Fibre at One-Third  Left 		
 Deflection in mm	
Fig.5: Load  Deflection Curve for 1% Polypropylene Fibre at One-Third Left 	


Table 2:  Flexure Test results for T-Beam control specimen (0%), 0.5%fibre, 1%fibre at Middle.
	S.No
	       Load  in  KN
	      Deflection  in  mm

	
	
	Control Specimen (0%)
	       0.5%fibre
	    1%fibre

	 1
	             0 
	           0  
	              0 
	          0

	 2
	             5
	         0.37
	            0.21
	         0.10 

	 3
	            7.5
	         0.42
	            0.38
	         0.27

	 4
	            10
	         0.54
	            0.47 
	         0.38

	 5
	            15
	         0.60
	            0.51
	         0.46

	6
	            17.5
	         0.71
	            0.63 
	         0.50

	7
	             20
	         0.82 
	            0.70
	         0.64 

	 8
	             25
	         0.93
	            0.82
	         0.71

	 9
	             27.5
	         1.02
	            0.91
	         0.80 

	10
	             30
	         1.14
	            1.06
	         1.01

	11
	             35
	         1.31
	            1.27
	         1.13  

	 12
	             37.5
	         1.42
	            1.34
	         1.21   

	 13
	             40
	         1.53
	            1.41
	         1.30

	 14
	             45
	         1.62
	            1.50
	         1.41                                

	 15
	             47.5     
	         1.73             
	            1.61 
	         1.53

	 16
	             50
	         1.84
	            1.70
	         1.62

	 17
	             55
	         1.93
	            1.82 
	         1.78




Deflection in mm
Fig.6: Load Deflection Curve for Control Specimen (0%) at Middle

	Deflection in mm
Fig.7: Load Deflection Curve for 0.5% Polypropylene Fibre at Middle


		Deflection in mm
Fig.8: Load Deflection Curve  for  1% Polypropylene Fibre at Middle
	
Table 3:Flexure  Test  results  for  T-Beam  Control  Specimen(0%), 0.5%fibre, 1%fibre  at  One-Third  right.
	S.No
	Load  in  KN
	Deflection  in  mm

	
	
	Control Specimen(0%)
	0.5%fibre
	1%fibre

	1
	0
	0
	0
	0

	2
	5
	0.20
	0.17
	0.15

	3
	7.5
	0.34
	0.26
	0.23

	4
	10
	0.42
	0.38
	0.30

	5
	15
	0.55
	0.46
	0.38

	6
	17.5
	0.69
	0.58
	0.46

	7
	20
	0.78
	0.67
	0.55

	8
	25
	0.87
	0.79
	0.68

	9
	27.5
	0.99
	0.86
	0.77

	10
	30
	1.12
	0.97
	0.88

	11
	35
	1.29
	1.15
	1.09

	12
	37.5
	1.38
	1.29
	1.17

	13
	40
	1.49
	1.37
	1.26

	14
	45
	1.58
	1.46
	1.39

	15
	47.5
	1.69
	1.57
	1.45

	16
	50
	1.77
	1.68
	1.56

	17
	55
	1.84
	1.79
	1.67
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Fig.9: Load Deflection Curve for Control Specimen(0%) at One-Third Right 
			
Deflection in mm
Fig.10: Load Deflection Curve for 0.5%Polypropylene Fibre at One-Third Right


	
Deflection in mm
Fig.11: Load Deflection Curve  for  1%Polypropylene Fibre at One-Third Right

7.2 COMPRESSIVE STRENGTH TEST
Table 3.  Test Result for Cube 

	
   %  of  fibre

	
 Failure  load  in  tonnes

	
Compressive Strength N/mm2


	
       0%
	
             22.97
	
              10.01

	
       0.5%
	
              27.54    
	
              12.02     

	
       1%                                           
	
              36.83     
	
               16.06                   






		Percent of Fibre

Fig.12:  Percent of Fibre and Compressive Strength for the Cube 

7.3 SPLIT TENSILE STRENGTH TEST
	Table 4: Test Result for Cylinder

	
   %  of  fibre

	
 Failure  load  in  tonnes

	
Tensile Strength N/mm2


	
       0%
	
             17.98
	
              1.248

	
       0.5%
	
              19.86    
	
              1.378     

	
       1%                                           
	
              21.69     
	
               1.505                   














		Percent of Fibre

Fig.13: Percent  of Fibre and  Tensile Strength for the Cylinder

 7.4 Failure  of  all  T-Beams

[image: DSC06703]
7.5 DISCUSSIONS
In  experimental  results  the  middle  deflection 500mm  for  T-beam  the  control specimen(0%) is 1.93mm  it  increases  when  comparing  the  One-Third left 250mm  the  deflection  value  is  1.82mm  and  the  One-Third  right 750mm  the  deflection  value  is  1.84mm.In  experimental  results  the  middle  deflection 500mm  for  T-beam  0.5% fibre is 1.90mm  it  increases  when  comparing  the  One-Third left 250mm  the  deflection  value  is  1.85mm  and  the  One-Third  right 750mm  the  deflection  value  is  1.87mm.In  experimental  results  the  middle  deflection 500mm  for  T-beam  1% fibre is 2.11mm  it  increases  when  comparing  the  One-Third left 250mm  the  deflection  value  is  2.07mm  and  the  One-Third  right 750mm  the  deflection  value  is  2.09mm.When  increasing  the  fibre  percent(0.5%,1%)it  increases  the  strength  of  the  T-Beam.The  failure  load  for  controlspecimen(0%), 0.5%fibre, 1% fibre  is  22.97tonnes, 27.54tonnes, 36.83tonnes for  compressive  strength  of  cube10.01N/mm2,12.02N/mm2,16.06N/mm2increases  when  increasing  the  fibre  percent(0.5%,1%)  in  concrete. The  failure  load  for  control specimen(0%), 0.5%fibre, 1% fibre  is  17.98tonnes, 19.86tonnes, 21.69tonnes  for  tensile  strength of the  cylinder is 1.248N/mm2,1.378N/mm2,1.505N/mm2 increases when  increasing  the  fibre  percent(0.5%,1%)  in  concrete. 
VIII.CONCLUSION
From  the  experimental  study  it  is  observed  that  the  ultimate  load  carrying  capacity  for  T-Beam  control  specimen(0%)  is  55KN.    The  Ultimate  load  carrying  capacity  for  T-Beam  0.5% Polypropylene  fibreis  57.5KN  when  comparing  to  the  control  specimen(0%)  it  increases  2.5KN. The  Ultimate  load  carrying  capacity  for  T-Beam  1%   fibreis  60KN  when  comparing  to  the  control  specimen(0%)   it  increases  5KN  and  0.5% fibre  it  increases  2.5KN.The  failure  load  in  compressive  strength  for  control  specimen(0%)  is  10.01N/mm2. The  failure  load  in  compressive  strength  for  0.5% fibre  is  12.02N/mm2  when  comparing  to  the  0%  it  increases  2N/mm2.The  failure  load  in  compressive  strength  for  1% fibre  is  16.06N/mm2 when  comparing  to  the  0%  it  increases  6N/mm2  and  0.5% fibre  it  increases  4N/mm2.The  failure  load  in  tensile  strength  for  control  specimen(0%)  is  1.248N/mm2. The  failure  load  in  tensile  strength  for  0.5% fibre  is  1.378N/mm2  when  comparing  to  the  0%  it  increases  0.13N/mm2. The  failure  load  in  tensile  strength  for  1% fibre  is  1.505N/mm2 when  comparing  to  the  0%  it  increases  0.26N/mm2  and  0.5% fibre  it  increases  0.13N/mm2. The  load  carrying  capacity  for  T-Beam  is increased  by  the use  of  percentage  of  fibres.
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