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Abstract - In the current research work, polymer and 
steel fibers have been used in the mix for some 
improvement in the properties of grade M-25 concrete. 
The purpose of current research is to study the effect of 
polymers and steel fibers in comparison to normal 
concrete. In present work, Portland Pozzolana cement 
of has been used to make the concrete mixture. In 
some concrete specimens, the ratios of polymers with 
cement are made created by using in 2.5%, 5.0%, 10%. 
In addition, in other concrete samples, the ratio of steel 
fibers with the polymer has been prepared mixture by 
taking 0.5% and 1.0%. The ratio of water/cement to in 
making these specimens made by has been taken 0.43. 
Compressive strength and flexural strength have been 
tested in the concrete specimen, respectively, in 7, 14 
and 28 days. Finally, based on the results, conclusions 
have been drawn.  
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1. INTRODUCTION -  
 
In recent time, it has been found that normal 
concrete gets cracked due to the presence of water 
flood and natural calamity like the earthquake. 
Consequently, the concrete structures become weak. 
That is why the quality of concrete needs to be 
improved.  
                    
 Generally, maintaining concrete strength and 
flexural strength in building construction is very 
important. In order to maintain the toughness and 
durability in concrete over time, research has been 
done to improve the properties of concrete from time 
to time. We have used polymer and steel fiber to 
improve the properties of flexural strength along 
with compressive strength, durability, and crack 
control in concrete in the current research. On one 
hand, in form of bond in polymer cement, on the 
other hand, steel fiber is helpful in maintaining the 

durability. In current work, the ratio of polymers to 
2.5%, 5.0%, 10% and steel fiber ratio have been 
taken 0.5% and 1.0%. We have done made 
replacement with cement and sand to respectively 
polymer and steel fiber. And to see their effects, we 
have shown workability along with Compressive 
Strength and Flexural Strength on these concrete 
specimens, their results are shown in the next results 
chapter. 
 
1.1 Polymer Modified Concrete –  
 
In the Concrete based on polymer composite 
material resulting from the polymerization of the 
monomer mixture is used. The polymer as a 
replacement for cement and polymer concrete used 
for because of water moist curing, high strength, and 
excellent bond to concrete properties. A polymer 
concrete property is depending on water/cement 
content, water moist curing, and concrete 
characteristic conditions etc. The most commonly 
used polymers concrete is methyl methacrylate, 
polyester, polyurethane, Latex polymer and Acrylic 
polymer. Generally, cement and polymer are used in 
concrete during mixing period. Similar to the normal 
concrete and polymer concrete used to further 
improve the toughness properties and durability. 
Uses of material like polyethylene, poly (tetra-fluoro-
ethylene), polypropylene, polyisobutylene, acrylic 
polymer have been reported in the literature review 
part. 
 
1.2 Fibers –  
 
Reinforcement increases the behavior of concrete. 
Steel fibers contain low carbon and uses of such 
fibers help in the modification of properties both in 
plastic as well as in the hardened stage of concrete 
binder material. As per past literature review 
generally, steel fiber helps in controlling flexure 
cracks, erosion, and durability. Steel fiber reduces 
concrete workability slump comparing to the other 
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fibers. As well as improved in concrete strength and 
properties of the concrete mix. If the steel fibers are 
strong then increase the resistance of cracking and 
decrease the crack width. 
 
2. Experimental Methodology –  
 
The above-formed concrete is generally referred as 
M-25 grade concrete and was made according to 
Indian Standard code IS: 10262-2009. In addition, 
some specimens were prepared from the different 
acrylic polymer varying replacement level namely 
0%, 2.5%, 5%, 10% by mass of total cement content. 
And another concrete specimen prepared from the 
different steel fiber varying replacements level 
namely 0.5% and 1.0% by mass of total sand content.  

 

Table -1: Mix design ingredients used per m3 of 
concrete 

 

Materials Proportions 

Water (L) 191.58 

Cement (kg) 445.53 

Fine Aggregate (kg) 662.64 

Coarse Aggregate (kg) 1114.88 

Calculated Proportions 1 : 1.48: 2.5 

 
 2.1 Material Properties –  
 
To know the properties of the material, the 
Pycnometer and fineness test has been done in the 
fine and coarse aggregate material. Portland 
Pozzolana cement (PPC), acrylic polymer, and steel 
fiber are used in the present work.  
 
Steel fiber aspect ratio (L/d) is 40/0.5 and 60/0.5, 
and S.F. ratio of 0.5%, 1.0 and Polymer ratio of 2.5%, 
5.0%, and 10% % has been used. 
 

Table -2 Properties of sand and coarse aggregate 
 

Physical properties of 
material 

Coarse 
Aggregate 

Fine 
Aggregate 

Specific gravity  2.68 2.64 
Fineness modulus  6.57 2.67 
Bulk density (kg/m3) 1520 1680 

 
 
 

2.2 Process and Mixing –  
 
The concrete specimen size of 150 mm x 150 mm x 
150 mm and beam size is 100 mm x 100 mm x 500 
mm is prepared for different proportion of concrete 
material. The effect of the composition of the finished 
cube surface and the effect of the concrete specimen’s 
strength created by the different mix ratio is to see. 
Are shown in Figures 1, 2, and 3. 
 

 

 
 

 
 

Fig. 1 Mixing process of concrete specimen. 
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Cube specimen – 
 

 
 

 
 

 
 
Beam Specimen – 
 

  

  
 

 
 

 
 

 
 

Fig. 2 Cube and Beam Specimens 
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Fig. 3 Steel fiber and Acrylic polymer 
 

3. RESULTS AND DISCUSSION  
 
3.1 Compressive strength test:  
 
After 6, 13, and 20 days of water curing treatment, 
the compressive strength of these concrete specimen 
has been fixed at age 7 days, 14 days and 28 days. 
Results are shown in tables 3. 

 
Table 3 Compressive strength of different mix 

concrete specimen 
 

Cement / 
polymer 

ratio 

Steel fiber 
ratio 

Compressive strength 
(N/mm2) 

7 days 14 days 28 days 

 
0 % 

0 % 7.5 14.0 24.5 

0.5 % 9.0 15.5 25.5 

1.0 % 10.5 17 27.0 

 
2.5 % 

 

0 % 8.5 15.5 27.5 

0.5 % 9.5 16.5 28.5 

1.0 % 10.0 18.0 30.0 

 
5.0 % 

 

0 % 9.0 16.0 29.0 

0.5 % 10.5 17.5 31.5 

1.0 % 11.5 19.0 33.0 

 
10 % 

0 % 6.0 11.5 18.5 

0.5 % 7.5 12.0 19.0 

1.0 % 8.0 13.5 20.5 

 
3.2 Flexural strength test –  
 
In these beam specimens, after treatment in the water 
for 6, 13, and 20 days the flexural strength in concrete 
specimen has been determined, results are shown in 
tables 4.  
 
 
 

Table 4 Flexural strength of different mix 
concrete specimen 

 
Cement / 
polymer 

ratio 

Steel fiber 
ratio 

Compressive strength 
(N/mm2) 

7 days 14 days 28 days 

 
0 % 

0 % 1.060 1.560 3.340 

0.5 % 1.430 1.840 4.540 

1.0 % 1.710 2.120 5.140 

 
2.5 % 

 

0 % 1.340 1.710 4.350 

0.5 % 1.890 2.080 5.320 

1.0 % 2.060 2.540 5.760 

 
5.0 % 

 

0 % 1.730 1.970 3.340 

0.5 % 1.980 2.280 4.420 

1.0 % 2.420 2.890 6.540 

 
10 % 

0 % 0.780 1.040 3.150 

0.5 % 0.930 1.350 4.280 

1.0 % 1.010 1.890 4.400 

 
4. CONCLUSIONS –  
 
The compressive strength of concrete specimen 
made in addition to 5.0% polymer and 1.0% steel 
fiber increased as a compared to conventional mix 
and all other mix ratios. However, higher varying 
replacement level of Polymer (i.e. 10% mixes) results 
in decreases than that all polymer mix ratio. Also, it is 
observed that the flexural strength maximum is 6.54 
N/mm2 at the mixture of polymer ratio and polymer-
steel fiber mix ratio of 5% and 1.0%. The flexural 
strength decreases with increased more than that 
10% ratio of polymer mix into the concrete 
specimen. 
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