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 Present Experimental investigation is to study the Impact strength and residual Impact 

strength on fiber reinforced concrete subjected to sustained elevated temperature. The 

Performance of concrete can be improved with addition of Polypropylene and steel 

fiber, especially when it is subjected to sustained elevated temperature. Therefore this 
study has been carried out to generate experimental data on standard concrete and 

fiber reinforced concrete with polypropylene and steel fiber of varying percentage of 

fibers ranging from( 0.05, 0.1&0.15%) and (0.5,1&1.5) respectively for different 
concrete mix M20, M25 &M30.A total of 630 disc specimens of standard and fiber 

reinforced Concrete are cured for 28 days and exposed to elevated temperature of 

100⁰c, 200⁰c&300⁰c for the exposure period of 2hrs, 4hrs &6hrs.One set of (PC, 
PPFRC & SFRC) specimen in each group were tested at room temperature as 

controlled concrete. All the other heated specimens of different temperature and 
exposure were cooled to room temperature and tested for its Impact strength. The 

specimens for impact strength were tested by drop weight method which was 

recommended by ACI-544 Committee .Based on the test results during increase in 

temperature above 100⁰c for the exposure period 2hrs,4hrs &6hrs, there was reduction 
in impact strength  for both plain concrete(PC) and polypropylene fiber reinforced 

concrete(PPFRC) was observed. Increase in Impact strength was achieved with an 

optimum steel fiber content of  1% in to the plain concrete at room temperature and as 

well as specimens heated to 100⁰c for the exposure period of 2hrs, 4hrs &6hrs.The 

investigation programme included the determination of optimum fiber content which 
can be provided in the concrete composites for different mix ratios. Optimum fiber 

content was determined based on Impact strength of the standard specimen .Test result 
revels that maximum increase in Impact strength observed was 32.85% at room 

temperature and 52.50% at 100⁰c for an exposure period of 6hrs with an optimum steel 
fiber content of 1%.It was observed that SFRC showed enhanced Impact strength than 

PC & PPFRC at all temperature levels. 
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INTRODUCTION 

 

Now a day’s structures are designed to withstand 

for impact loads in addition to static loads. Many 

concrete structures are often subjected to short 

duration dynamic loads such as impact from missiles 

& projectiles, wind gusts, earthquakes, and machine 

loads. Structural response and reserve capacity under 

such loading leads to investigate the mechanical 

properties of the concrete. At the same time it is 

essential to investigate effect on impact strength for 

the concrete subjected to elevated temperature. The 

use of fibers was found to be advantageous in both 

static and impact conditions. Impact is a complex 

dynamic phenomenon involving crushing shear 

failure and tensile fracturing .One method to improve 

the resistance of concrete when subjected to impact 

loading is by incorporation of randomly distributed 

short fibers. The mechanical properties of fiber 

reinforced concrete (FRC) at elevated temperatures 

have received considerable attention in recent years. 

When Polypropylene fibers added to concrete 

improves mechanical properties of fresh and 

hardened concrete at room temperature, but it has 

been found that concrete with polypropylene fibers 

affect the residual mechanical properties when it is 

exposed to elevated temperature. There are only 

limited test data for temperature effects on PPFRC 

and there are considerable variations in the elevated 

temperature test data for other properties of PPFRC. 

Steel fiber produces greater Impact, Abrasion and 

Fatigue resistance in concrete. Many studies have 
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shown that the impact strength of concrete can 

increases dramatically with the addition of steel 

fibers. Increase in the fiber volume fraction (VF) will 

increase the impact resistance of concrete. There is 

not much information about effect on Impact strength 

of Fiber it is subjected to sustained elevated 

temperature. Polypropylene fiber and steel fiber were 

considered at volume fraction of (0.05, 0.1&0.15%) 

and (0.5, 1 &1.5%) it is significantly improves the 

crack strength. PPFRC and SFRC had a remarkable 

effect in drop weight test. When steel fiber interfused 

in into the specimen improves impact resistance 

.Steel fiber volume fraction (VF) of 1% into concrete 

is extremely effective in improving the impact 

resistance for normal room temperature to elevated 

temperature up to 100⁰c for the exposure period up to 

6hrs.Maximum impact and residual strength 

achieved , when the specimens heated to 100⁰c for 

the exposure period of 6hrs.But at 200⁰c for exposure 

period exceeds  2hrs leads to decrease in impact 

strength and loss in residual impact strength. Fiber 

reinforced concrete composite specimens are tested 

for impact strength in ACI drop weight test method, 

the results are to be compared to the control 

specimen that contains without Polypropylene and 

Steel fiber. Little investigation have been noticed to 

provide experimental results about the effect of fibers 

on properties of concrete at elevated temperature, so 

it becomes necessary to make additional studies on 

the effect of elevated temperature on properties of 

PPFRC and SFRC with different volume fraction 

(VF) of (0.05,0.1&0.15%) and (0, 0.5, 1&1.5%). In 

this study an investigation is carried out on the effect 

of elevated temperature on impact strength of 

different volume content of Polypropylene and Steel 

fibers. 

 

Test Program: 

In this work, concrete specimens were casted 

with and without fibers. Fibers of Polypropylene and 

Steel added to concrete with different volume 

fraction of 

(0,05,0,1&0.15%)and(0,0.5,1&1.5%)..The controlled 

concrete contains without fibers. Total of 630 disc 

specimens for different mix and volume fraction of 

fibers casted. All the specimens were cured for 28 

day and dried for room temperature before keeping 

in oven, all the specimens were heated to temperature 

of 100⁰c, 200⁰c and 300⁰c for the exposure period of 

2hrs, 4hrs and 6hrs.Impact resistance of the 

specimens were determined by using drop weight 

method of Impact test recommended by ACI 

committee544 procedure. The disc specimens were 

prepared using steel moulds cured for 28 days and 

heated for required temperature and required 

exposure periods. Specimens were cooled to room 

temperature and conduct impact strength test. This 

consists of a standard manually operated 4.54 kg 

hammer with 457mmdrop.A 64mm diameter 

hardened steel ball and flat base with positioning 

bracket and lugs. The specimen is placed between the 

four guides pieces (lugs) located 4.8mm away from 

the sample. A frame (positioning bracket) is then 

built in order to target the steel ball at the centre of 

concrete disc. The disc is coated at the bottom with a 

thin layer or heavy grease to reduce the friction 

between the specimen and the base plate. The bottom 

part of the hammer unit was placed with its base 

upon the steel ball and the load was applied by 

dropping weight repeatedly. The loading was 

continued until the disc failed and opened up such 

that it touched three of the four positioning lugs. The 

number of blows that caused this condition is 

recorded as the failure strength. 

 

Research Significance: 

Concrete structures may be exposed to elevated 

temperatures at which deterioration of concrete 

occurs and it leads to deterioration of Compressive 

strength, tensile strength, Split tensile strength, 

modulus of elasticity and impact strength. Little 

investigation have been noticed to provide 

experimental results about the effect of Fiber 

Reinforced Concrete(FRC) with PPF&SF on the 

properties of concrete at elevated temperature, so it 

becomes necessary to make additional studies on the 

effect of elevated temperature on properties of fiber 

reinforced concrete with polypropylene and steel 

fiber. In this study an investigation is carried out on 

the effect of elevated temperature on the impact 

strength. The aim of this experiment is to provide an 

understanding of behavior of the plain concrete 

(concrete without fiber), polypropylene fiber 

reinforced concrete (PPFRC) and steel fiber 

reinforced concrete (SFRC) for its impact strength. 

When the specimens were tested after exposed to 

elevated temperature of 100⁰c, 200⁰c and 300⁰c for 

exposure period of 2hrs, 4hrs&6hrs and brought to 

room temperature 

 

Materials and Mix Proportion:  

Materials: 

Cement used in concrete mixture was ordinary 

Portland cement of 53 grade, fine aggregate was 

natural river sand conforming to Zone II of IS 

383:1970 with the maximum size of less than 

4.75mm.Coarse aggregate satisfies gradation in table 

2 of IS 383:1970 with aggregate of size 20mm down 

was used .Two types of fibers were used for present 

investigation (I) Hooked steel fiber and (ii) 

Polypropylene fibers. The properties of hooked steel 

fiber and Polypropylene fibers are listed in Table.
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Table 1: Steel Fiber Specifications 

Fiber Type Density(kg/m

3) 

Ultimate Tensile 

Strength (MPa) 

Modulus of Elasticity  

(MPa) 

Poisson Ratio Length     (mm) Nominal Diameter (mm) 

Hooked Steel 

Fiber 

 

7860 

 

1130 

 

200000 

 

0.28 

 

25 

 

0.2 

 
Table 2: Physical Properties of Polypropylene 

Form Specific 

gravity 

Alkaline, 

 Chloride & 
Sulphate 

content 

Fiber 

thick 

Young’s 

Modulus 

Tensile 

Strength 

Melting 

Point 

Fiber 

length 

Virgin 
polypropylene  

Fiber 

 
 

0.91 

 
 

nil 

182 
30 

Microns 

5500- 
7000 

MPa 

 
350 

MPa 

 
 

160⁰ C 

 
 

19mm 

 

Mix Proportion: 

Three types of concrete with three different mix 

proportions of M1, M2 & M3 were prepared using 

different water cement ratios ranging 0.45-0.5 (I) 

Plain concrete (ii) Concrete reinforced with 

Polypropylene of VF 0.05, 0.1&0.15% (iii) Concrete 

reinforced with Steel fiber of VF 0.5,1 &1.5%.The 

literature shows that the strength of concrete mix 

dependent on the variation in proportions of 

constituent materials. Considering this aspect the 

experiments have been planned to study the variation 

in strength properties with three different mixes 

when subjected to elevated temperature. Mix 

proportions (M) M1=1:1.85:3.25, w/c=0.5, 

M2=1:1.6:3.06, w/c=0.48, M3=1:1.6:2.8, w/c=0.45 

by weight of dry materials have been considered for 

the investigation. Concrete composition design is 

given in table. Percentage of fibers is decided based 

on the literature review. To maintain proper 

workability required quantity of Super Plasticizer 

namely CERAPLAST added into concrete 

particularly when steel fiber added into concrete. 

Mix design of conventional plain concrete mix (PC) 

is carried out according to IS 10269: 2009. 

 
1.1.1.  Concrete mix M20 (M1)                                 

w/c ratio Water Cement FA CA Chemical 

Admixture 

0.50 186.5 lit/m3 373 kg/m3 680 kg/m3 1172 kg/m3 3.25 
kg/m3 

 

1.1.2.    Concrete mix M25 (M2) 

w/c ratio Water Cement FA CA Chemical 
Admixture 

0.48 185 lit/m3 385 kg/m3 710 kg/m3 1181 kg/m3 3.50 
kg/m3 

 
1.1.3 Concrete mix M30 (M3) 

w/c ratio Water Cement FA CA Chemical 

Admixture 

0.45 191 lit/m3 425 kg/m3 696 kg/m3 1198 kg/m3 3.75 

kg/m3 

 

Scope of present Investigation: 

Considering the objectives, the following studies 

have been planned to know the effect of sustained 

elevated temperature on plain concrete (PC), 

Polypropylene fiber reinforced concrete (PFRC) and 

Steel fiber reinforced concrete (SFRC). 

1. Studies on the structural properties of 

concrete such as Impact strength. 

2. To study all the above characteristics the 

experiments have been planned using, 

a. Different type of mixes 

b. Different levels of temperature 

c. Different exposure durations 

d. Different volume fraction of Polypropylene 

fiber into concrete  

e. Different volume fraction of Steel fiber into 

concrete     

By adopting unstressed residual strength tests 

Test method: 

The specimens are heated slowly to a target 

temperature, the external temperature is held constant 

to allow the internal specimen temperature to reach 

uniform value. The properties are measured after a 

uniform internal temperature is reached. The 
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specimen is then allowed to cool to room 

temperature. Load is applied at room temperature 

until the specimen fails. The result obtained is most 

suitable for assessing the post fire (residual) 

properties of concrete. The slump test for three types 

of concrete mixes was performed with targeted 

slump flow of 100mm.Following residual 

mechanical properties were determined at the age of 

28 days curing. Impact strength test by casting Disc 

specimen of size 150mmdia and 60mm thick and 

specimens by adopting ACI drop weight impact 

strength test. Standard manually operated 4.54 kg 

hammer with 457mm. 

        

 
Heating Equipment: 

Three ovens have been used to conduct the 

experiments. The oven capable of reaching a 

maximum temperature of 300⁰c had storage of 1.2m 

X1.1mX and 0.95m.Electric power used to raise the 

temperature inside the oven. 

 

Procedure for casting and Heating of specimens: 

All the specimens were cast in steel mould. 

After 24 hours of casting they were remolded and 

placed in a curing tank for 28 days. The specimens 

were removed and air cured for one day in room 

temperature till they were taken for experimentation 

these specimens were kept inside the oven and 

required temperature of 100⁰c or 200⁰cor 300⁰c was 

set. Specimens were kept inside the oven for varying 

time between 2and 6hours.After the steady state 

reached the specimens were sustained for 

predetermined duration of time 2hrs or 4hrs or 6hrs 

at the end of which the specimens were cooled to 

room temperature and tested for their residual 

characteristics using proper experimental set up. 

 

RESULTS AND DISCUSSION 

 

The test results of PPFRC and SFRC are 

compared with plain concrete (PC).The comparison 

of mechanical properties of impact strength 

discussed. The impact resistance of the specimen was 

determined at 28 days. The failure patterns of the 

Impact specimens after ultimate failure are shown . 

The first visible crack (N1) and then cause ultimate 

failure (N2) were noted for all the specimens. The 

results of the Impact strength in number of blows are 

shown in Table No.3 (PPFRC) and Table 4 (SFRC). 

The impact energy delivered to the specimen are 

calculated by each impact is calculated as follows:          

 

EI = Nmgh: 

where EI is impact energy (N m), N is the 

number of blows, m is mass of the drop hammer 

(kg), g is gravity acceleration (N/kg), and h is height 

of drop hammer (m). 

 

(i) Plain concrete (without fiber): 

It is observed that residual impact strength of the 

mixes M1, M2&M3 subjected to air cooling has 

decreased as the temperature and duration of 

exposure are increased. At 100⁰c sustained elevated 

temperature for the exposure period of 2hrs, 4hrs & 

6hrs it is seen that residual strength of air cooled 

specimen decreases for mix M1- 88.5%-60%, M2-

89.5%-66% & M3-92.5%-70%. At 200⁰c for the 

exposure period of 2hrs, 4hrs & 6hrs there is loss in 

residual impact strength. For M1-52-36%; M2-53-

33% & M3-55-36% .Least reduction in residual 

Impact strength observed at 300⁰c for the exposure 

period of 2-6hrs and the values are M1-34-21%, M2-

27-20%& M3-31-21%.As the temperature and 

exposure period increases it is observed that huge 

reduction in residual Impact strength and it is about 

80% for mix ratios M1, M2&M3 for temperature of 

300⁰c and exposure period of 6hrs.  

 

(ii) Polypropylene fiber reinforced concrete 

(PPFRC) with VF of 0.05,0.1 &0.15%: 

Addition of PPF of 0.05, 0.1 & 0.15% in Mix 

M1, M2&M3 and specimens without heating were 

tested at room temperature resulted slight increases 

in impact strength which ranges Energy Absorption 

of Impact Specimens from 712(Nm) to753(Nm) M1, 

773(Nm) to 835(Nm) M2 &814(Nm) to 876(Nm) 

M3 respectively. At room temperature optimum PPF 

content of 1% for the mix M1, M2, M3 increases the 

impact strength about 5.7%, 7.88% & 8.76% 

respectively. Specimens were heated to temperature 

of 100⁰c, 200⁰c &300⁰c for the exposure period of 

2hrs, 4hrs & 6hrs.It is noticed that reduction in 

impact strength with respect to increases in 

temperature and time of exposure. There is 

considerable decrees in impact strength as the 

temperature reaches 300⁰c for the sustained period of 

6hrs for the VF 0.05,0.1 &0.15%.This is due to loss 

of cement paste plasticity at high temperature, thus 

break down of inter facial bond between cement 

paste and aggregate during heating & cooling and de 

hydration of calcium hydroxide occurs when 

temperature reaches more than 200⁰c Percentage of 

loss in impact strength for mix M1,M2&M3 with 

PPFRC for VF of 0.1%  with respect to room 

temperature of plain concrete are given by 

64%,67%&70% respectively. This may be due to 

combined effect of the temperature which affects the 

micro structure of concrete and because of PPF its 
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melting point (especially after 160⁰c) which results 

in large week points between in gradients of 

concrete. Study shows maximum loss of residual 

impact strength observed at 300⁰c with exposure 

period of 6hrs given by 83%, 82% &81% for mix 

M1, M2&M3 respectively. However presence of PPF 

with VF of 0.05, 0.1&0.15% improves its impact 

strength of plain concrete with respect to room 

temperature. 

 

(iii) Steel fiber reinforced concrete with VF of 0.5,1 

&1.5%: 

Addition of 0.5, 1&1% steel fiber in plain 

concrete for mix M1, M2&M3 and plain specimens 

were tested for room temperature observed increase 

in impact strength from 712(Nm) to 

855(Nm),773(Nm) to 947(Nm) and 814(Nm) to 

1082(Nm). For optimum fibre content of 1% of steel 

fiber increases in Impact strength Energy Absorption 

of Impact Specimens observed as 840(Nm),947(Nm) 

&1082(Nm) with increase in percentage of impact 

strength of 17.89%, 22.42% &33% for mix M1, 

M2&M3 respectively. It was observed that increase 

in Impact strength for 1.5% of steel fiber was 

comparatively less than 1% of SF for all the level of 

temperature and exposure period. From the result it is 

observed that there is slight decrease in impact 

strength for mix M3 with VF 0.5%, 1% &1.5% for 

various increase in temperature for the sustained 

exposure period of 6hrs.As the temperature and fiber 

content increases there is reduction in strength. It can 

be observed that SFR concrete exhibits more Impact 

strength than concrete without fiber at all the 

temperature. As the temperature is increased SFRC 

maintained low decrement profile than normal 

concrete resulting in more percentage compressive 

strength at 100⁰c.Result indicates that the addition of 

steel fiber increases the compressive strength at all 

tested heating levels  with maximum percentage 

increase of 24% at the temperature level of 100⁰c for 

the sustained heating period of6hrs.Inspite of same 

behaviour but residual compressive strength 

decreases with addition of steel fiber for tested 

heating level up to 300⁰c.For temperature levels 

100⁰c, 200⁰c&300⁰c levels the residual compressive 

strength for plain concrete and Steel fiber concrete is 

given as (106.08%, 87.9%&80.45%) & (103.25%, 

99.50%&93.40%) for mix M3 at 6hrs exposure 

period. Result shows Steel fiber concrete offers more 

residual compressive strength than plain concrete for 

all tested temperature and exposure levels.

                                             
Table 3: ACI Drop Weight Impact Strength Test Result 

Temperature Duration of 

exposure 

Standard Specimen 

without Fiber 

Residual Impact Strength @ Failure 

No of Blows 

Polypropylene Fiber with different volume Fractions 

0% Fiber 0.05% 0.1% 0.15% 

M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3 

Room 
Temperature 

0 hrs 35 38 40 37 40 42 37 41 43 36 40 40 

 

 

1000C 

2 hrs 31 34 47 35 38 38 34 37 38 33 36 35 

4hrs 27 30 32 31 33 34 31 34 32 30 32 31 

6 hrs 21 25 28 28 30 30 29 30 29 27 30 30 

 
 

2000C 

2 hrs 18 20 22 21 26 29 20 21 19 20 27 25 

4 hrs 14 17 19 19 21 19 14 16 17 14 24 23 

6 hrs 12 13 14 14 17 15 12 11 12 9 18 19 

 

 

3000C 

2 hrs 12 10 12 13 14 12 9 10 10 8 14 16 

4 hrs 8 9 10 9 9 9 7 8 9 7 9 9 

6 hrs 7 8 8 8 7 8 6 7 8 7 8 8 

Polypropylene Fiber Reinforced Concrete - Volume Fraction - 0.05, 0.1&0.15%. 

                                                       
Table 4: ACI Drop Weight Impact Strength Test Result 

                                           

Temperature 

Duration 

of 
exposure 

Standard Specimen 

without Fiber 

Residual Impact Strength @ Failure 

No of Blows 

Steel Fiber with different volume Fractions 

0% Fiber 0.5% 1% 1.5% 

M1 M2 M

3 

M1 M2 M3 M1 M2 M3 M1 M2 M3 

Room 

Temperature 

0 hrs 35 38 40 36 41 44 41 47 53 40 44 48 

 

 
1000C 

2 hrs 31 34 47 37 42 45 42 48 54 41 46 50 

4hrs 27 30 32 38 43 46 44 52 60 41 49 53 

6 hrs 21 25 28 40 44 49 48 55 61 44 51 56 

 
 

2000C 

2 hrs 18 20 22 38 39 40 44 51 55 40 47 52 

4 hrs 14 17 19 34 36 36 38 44 51 36 41 48 

6 hrs 12 13 14 24 28 29 31 36 42 30 32 40 

 

 
3000C 

2 hrs 12 10 12 24 28 29 23 27 36 21 26 33 

4 hrs 8 9 10 20 20 21 19 20 26 16 19 22 

6 hrs 7 8 8 14 16 18 16 16 20 14 17 20 

Steel Fiber Reinforced Concrete- Volume Fraction - 0.5, 1& 1.5% 
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Impact resistance of Plain Concrete (PC), Polypropylene Fiber Reinforced Concrete (PPRFC) &Steel 

Reinforced Fiber Reinforced Concrete (SRFC) for Different Volume Fraction, Temperature &Different 

Exposure: 

 

“Y” Axis - Average No Blows @ Failure (Vs) “X” Axis - % of Fiber Content 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Impact Strength @ Room Temperature   

 

 
   

Fig. 2: Impact Strength@100
o
c Exposure 2 hrs  

 

 
 

Fig. 3: Impact Strength @ 100
o
 c Exposure 4 hrs               
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Fig. 4: Impact Strength @ 100
o
 c Exposure   6 hrs 

 

 
 

Fig. 5: Impact Strengh@200
o
c Exposure 2 hrs 

 

 
 

Fig. 6: Impact Strength @ 200
o
 c Exposure hrs 

 
 

Fig. 7: Impact Strength @ 200
o
 c -Exposure 6 hrs 
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Fig. 8: Impact Strength@300
o
c Exposure 2hrs   

                                                                                   

 
 

Fig. 9: Impact Strength@ 300
o
 c Exposure 4 hrs 

 

 
 

Fig. 10: Impact Strength@ 300
o
 c Exposure 6 hrs 

 

Result Discussion: 

Based on experimental results, following 

conclusion are drawn. It was found that all the 

concrete mixes M1, M2&M3 for plain concrete (PC) 

there is a reduction in Impact strength when 

sustained elevated temperature are 100⁰c&200⁰c for 

2hrs,4hrs&6hrs and it ranges is 11.5% to 

48%,48%to67% for all mixesM1,M2&M3.When the 

sustained elevated temperature is 300⁰c for 

2,4,&6hrs duration of exposure the residual impact 

strength reduces .It seen that both temperature and 

duration of exposure have a very high influence on 

the residual impact strength of concrete which shows 

a reduction up to 80% for all the mixes. 

Polypropylene fiber reinforced concrete (PPFRC) 

with different volume factor of 0.05, 0.1&0.15% of 

standard specimen exhibits slight increase in impact 

strength at room temperature. It is observed  that 

considerable decrease in impact strength when the 

temperature increases above 100⁰c for the sustained 

period of 2hrs, 4hrs 6hrs for all tested volume factor 

of  Polypropylene fiber  0.05,0.1&0.15%.Maximum 

loss in impact strength observed about 80% to 85% 

at 300⁰c temperature for the all the tested exposure 

period .Similarly It was found that amount of steel 

fibbers (SF) which can be added to the concrete for 

improving its strength may be 1% by weight and it is 

taken as optimum steel fiber content. Maximum 
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increase in Impact strength observed as 52.50% at 

100⁰c for the exposure period of 6hrs.Increase in 

impact strength achieved till the temperature reaches 

to 200⁰c for the exposure period of 2hrs and 

afterwards when exposure period reaches to 4hrs it is 

observed that declination in Impact strength. The 

impact strength of concrete specimens containing 

fiber (PPF&SF) for all temperature shows higher 

strength as compared to concrete specimens without 

fibbers. As fibre bridges the cracks and control crack 

width, hence increase the load carrying capacity and 

strength. Experimental result concludes that Starting 

from room temperature, 100⁰c, 200⁰c&300⁰c for 

sustained exposure period of 2hrs, 4hrs&6hrs for 

Steel Fiber with VF of 0.5, 1&1.5% in concrete 

offers better and improved Impact strength than for 

Polypropylene Fiber reinforced Concrete (PPFRC) & 

plain concrete. 
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