fiber reinforced concrete


CHAPTER V: Investigation Results and Discussion

5.1 Effect of Polypropylene Fibers on the Properties of Fresh Concrete 
Table 5.1.The densities of the various mixes 
	W/C
	Fiber Weight
Fraction ( %)
	Unit weight*
Kg/m3
	Slump
(mm)

	0.5


	0.0
	2350
	120

	
	0.25
	2300
	105

	
	0.50
	2290
	90

	
	1
	2225
	80


*  Test  accordance to ASTM C642-06.
5.1.1 Effect of PF on the Properties of Fresh Concrete
· Reduced rate of bleeding  

· Settlement of the coarse aggregate was slower Because Hold the concrete mix together. 
· A slower rate of bleeding means a slower rate of drying and thus less plastic shrinkage cracking.
5.2 Effect of Polypropylene Fibers on the Strength of the Concrete 
Table 5.2.Compressive Strength at (7-day and 28-day) curing
	Fiber Weight Fraction (%)
	Compressive Strength
7-day

(MPa)
	Compressive Strength
28-day

(MPa)
	Percentage

 (%)

	
	
	
	7-Day
	28-Day



	0.0
	28.7
	35.25
	100
	100

	0.25
	31.8
	37.35
	111.8
	106

	0.50
	23.08
	31.20
	80.5
	88.6

	1.0
	21.1
	25.68
	73.6
	73


* Average of 3 Specimens.

Note: Compressive Strength test according to ASTM C 39
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Fig.5.1. Compressive strengths of polypropylene fiber concrete 
5.2.1 Compressive Strength Results Discussion
· The addition of polypropylene fibers effect on the compressive strength has increasing by 10% with (0.25%) of fiber than start decreases by with increase the fiber quantities.

· High quantities of fiber produced concrete with poor workability and segregation, higher entrapped air and lower unit weight. 

· A significant effect on the mode and mechanism of failure of concrete cylinders in a comp. testing with (FRC).The fiber concrete fails in a more ductile mode.

· The (PC) cylinders typically shatter due to an inability to absorb the energy by the test machine at failure. 

· Fiber concrete cylinders continue to sustain load and large deformations without shattering into pieces.

5.2.2 Split Tensile Strength Results 
	Fiber Weight Fraction (%)


	*Split Tensile Strength 
7-day

(MPa)
	Split Tensile Strength 
28-day

(MPa)
	Percentage

 (%)

	
	
	
	7-Day
	28-Day



	0.0
	2.40
	2.6
	100
	100

	0.25
	2.80
	3.04
	116.7
	116.9

	0.50
	2.91
	3.10
	121.2
	119

	1.0
	3.01
	3.20
	125.5
	123


*Average of 3 Specimens.

Note: Split Tensile Strength test according to ASTM C 496
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Fig.5.2. Tensile strengths of polypropylene fiber concrete

5.2.2.1 Split Tensile Strength Results Discussion
· The addition of polypropylene fibers effect on the split tensile strength has increasing by 17%, 18% and 20% with 0.25%, 0.5% and 1.0% of fiber respectively.
· That improve the tensile and cohesion of concrete. 

· The fiber concrete fails in more ductile mode opposite the plain concrete that shattering into pieces.
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