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Abstract— Modern activities lead to use of plastic bags in 

excess. Disposal of plastic is one of the major problems faced 

in the present era of the world. Plastic begin non-

biodegradable material. It takes years to decompose. The 

non-biodegradability of plastic makes it very harmful to the 

environment. In this work, partial replacement of fine 

aggregate is replaced by the plastic (5%, 10%, 15%, 20%, 

25%) in M30 grade of concrete containing steel fibers .The 

steel fibers were added at 0.5%,1%,1.5% by volume of 

concrete and optimum percentage is determined and that 

optimum percentage was used in replacement of fine 

aggregate . The compressive and split tensile strength are 

determined after 7 days and 28 days of water curing.      
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I. INTRODUCTION 

The increase of population in world has led the generation of 

large amount of waste products such as plastic waste. These 

waste plastics will remain in the environment for hundreds of 

years, this has become inevitable problem present in the 

world. It is possibility of disposal of these wastages in mass 

concrete such as in heavy mass concreting in PCC in 

pavements where the strength of concrete is not a major 

criterion under consideration. The waste plastic is one 

component of municipal solid waste (MSW). Since the plastic 

is very low biodegradable material the disposal of the plastic 

causes big problems to the environment. 

Our project reports the workability and strength 

characteristics of plastic mix concrete with addition of steel 

fiber .Workability test, Compressive strength and Split tensile 

strength were performed for concrete cubes and cylinders. 

II. MATERIALS  

In this experiment, the materials used are as follows: 

A. Ordinary Portland cement: 

The fresh ordinary Portland cement of 53 grade is used which 

depends upon the strength of cement at 28 days when tested 

as per IS 4031-1988.The specific gravity of the cement was 

found out as 3.1 and the initial setting time was observed as 

32 minutes. The standard consistency of the cement is 

determined as per standard procedure as29.5%. 

B. Fine Aggregate: 

Uniform sand of which it is passed 100% through 4.36mm 

sieve is used.Fine aggregate selected was free from clay, silt 

and chloride contamination. Specific gravity was determined 

as 2.6 

C. Coarse Aggregate: 

A crushed stone which is passed through 20mm and retained 

on 12 mm sieve. It was ensured that elongated and flaky 

aggregated are not included for the study. specific gravity as 

2.72. 

D. Water: 

Water used in the mixing is to be fresh and free from any 

organic and harmful solutions which will lead to deterioration 

in the properties of the mortar.  

E. Steel Fiber: 

In this present work we have used Hooked end steel fibers 

with an aspect ratio of 60.fiber was having a length of 30mm 

and diameter of 0.5mm.   

 

F. Plastic Granules 

Plastic aggregate were obtained from the local plastic water 

bottles were crushed to a particle size 2.36mm and 

conforming to grading zone II. Recycled plastic granules of 

size 1-2mm and passed from the sieve 2.36mm were used for 

partial replacement of fine aggregate. 

 

III. SCOPE OF THE STUDY 

To investigate the extent of partial replacement of plastic sand 

replacement of fine aggregate  in fiber reinforced concrete 

which could be the alternatives to conventional material 

constituents. 
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IV. MIX DESIGN & METHODOLOGY 

The concrete mix design has been done as per IS method. For 

M30 grade of concrete with W/C ratio 0.4. Mix ratio is 

1:1.49:2.65. 

A. Methodology 

 

V. OBSERVATIONS & RESULTS 

In stage1, optimization of steel content is done. Among 0.5%, 

1% and 1.5% one of them was selected as optimum. In the 

second stage, fine aggregate is partially replaced with plastic 

granules by 5%, 10%, 15%, 20% and 25%. Compressive 

strength, split tensile strength and flexural strength was 

determined at 7days and 28days in first stage and 7days, 

14days 28days in the second stage of work. 

S.No. 
Specimen size 

mm 

Age of 

specimen 

days 

Ultimate 

compressive 

strength = P/A 

(N/mm2) 

1 150x150x150 7 26 

2 150x150x150 14 38.98 

3 150x150x150 28 42.48 

Table 5.1: Compressive strength of conventional concrete 

S.No. 
Specimen 

size mm 

Age of 

specimen 

days 

Split tensile 

strength= 

2P/(3.18*LD) 

N/mm2 

1 150x300 7 2.16 

2 150x300 14 2.53 

3 150x300 28 2.76 

Table 5.2: Split tensile strength of conventional concrete 

A. Stage1 Results 

S.No 

% of fiber 

by cement 

weight 

Ultimate 

compressive 

strength (N/mm2) 

Ultimate split 

tensile 

strength 

(N/mm2) 

1 Ordinary 26 2.16 

2 
Steel fiber 

(0.5 %) 
27 2.2 

3 
Steel fiber 

(1 %) 
30.49 2.21 

4 
Steel fiber 

(1.5 %) 
22.78 1.39 

Table 5.3: Comparison of compressive strength & split 

tensile strength values of 7 days age test specimens for 

conventional concrete and steel fiber reinforced concrete 

S.No 

% of fiber 

by cement 

weight 

Ultimate 

compressive 

strength (N/mm2) 

Ultimate split 

tensile 

strength 

(N/mm2) 

1 Ordinary 42.48 2.76 

2 
Steel fiber 

(0.5 %) 
43.7 2.83 

3 
Steel fiber 

(1 %) 
46.44 3.34 

4 
Steel fiber 

(1.5 %) 
34.7 2.09 

Table 5.4: Comparison of compressive strength & split 

tensile strength values of 28 days age test specimens for 

conventional concrete and steel fiber reinforced concrete 

From stage1, it was obtained as 1% of steel fiber as ptimum. 

B. Stage2 Results 

S.no 

Percentage of 

plastic +1% of 

steel fiber in 

mix 

Ultimate 

compressive 

strength 

(N/mm2) 

Ultimate 

split tensile 

strength 

(N/mm2) 

1 0 26 2.16 

2 5 27.08 2.72 

3 10 24.3 1.39 

4 15 13.265 1.19 

5 20 13.8 1.16 

6 25 14.1 1.14 

Table 5.5: Comparison of compressive strength & split 

tensile strength values of 7 days age test specimens for 

conventional concrete and replacement of plastic granules in 

fiber reinforced concrete. 

S.no 

Percentage of 

plastic + 1% of 

steel fiber in 

mix 

Ultimate 

compressive 

strength 

(N/mm2) 

Ultimate 

split tensile 

strength 

(N/mm2) 

1 0 38.98 2.53 

2 5 42.78 2.59 

3 10 32.66 1.92 

4 15 18.61 1.65 

5 20 17.4 1.60 

6 25 18.20 1.57 

Table 5.6: Comparison of compressive strength & split 

tensile strength values of 14 days age test specimens for 

conventional concrete and replacement of plastic granules in 

fiber reinforced concrete 

S.no 

Percentage of 

plastic + 1% of 

steel fiber in 

mix 

Ultimate 

compressive 

strength 

(N/mm2) 

Ultimate 

split tensile 

strength 

(N/mm2) 

1 0 42.48 2.76 

2 5 46.59 3.3 

3 10 35.57 2.1 
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4 15 20.27 1.8 

5 20 19.04 1.75 

6 25 19.82 1.72 

Table 5.7: Comparison of compressive strength & split 

tensile strength values of 28 days age test specimens for 

conventional concrete and replacement of plastic granules in 

fiber reinforced concrete 

S.no 

Percentage of plastic 

+ 1% of steel fiber in 

mix 

Compressive strength 

(N/mm2) 

7 days 
14 

days 

28 

days 

1 0 26 38.98 42.48 

2 5 27.08 42.78 46.59 

3 10 24.3 32.66 35.57 

4 15 13.265 18.61 20.27 

5 20 13.8 17.4 19.04 

6 25 14.1 18.20 19.82 

Table 5.8: Compressive strength results 

S.no 
Percentage of plastic + 

1% of steel fiber in mix 

split tensile strength 

(N/mm2) 

7 

days 

14 

days 

28 

days 

1 0 2.16 2.53 2.76 

2 5 2.72 2.59 3.3 

3 10 1.39 1.92 2.1 

4 15 1.19 1.65 1.8 

5 20 1.16 1.60 1.75 

6 25 1.14 1.57 1.72 

Table 5.9: Split tensile strength results 

1) Graph 5.1: 

 Compressive strengths of concrete for 7days, 14 days & 28 

days added in fiber reinforced concrete 

 
2) Graph 5.2: 

Split tensile strengths of concrete for 7days, 14 days & 28 

days added in fiber reinforced concrete 

 

VI. CONCLUSIONS 

 In the stage1, the peak 7days and 28days compressive 

strength was obtained for concrete mix containing 1% of 

steel fibers. 

 The maximum 7days and 28days   split tensile strength 

and flexural strength was obtained for concrete 

containing 1% of steel fibers. 

 There was increase in strength up to 1% of steel fiber 

addition and beyond that strength gets decreased. 

 In stage 2, concrete containing 5% of plastic granules 

have shown better properties compared to other four. 

 The compressive strength and split tensile strength  

concrete containing  plastic granules is optimal for 5% 

after there was a reduction in strength was observed. 
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