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Abstract 
 
Concrete is the basic engineering material used in most of the civil 

engineering projects. It is extremely used because of the ability in possessing 

high compressive strength and can be moulded into any desired shape. In 

order to overcome the poor tensile strength of concrete, fibers are introduced 

in the matrix. In this research work, burr wastes obtained from CNC turning 

process in lathe industry were disposed as wastes in open lands in the 

proximity of the industries causing an hazard to the environment. Hence, 

these wastes were tested as fiber material in the form of micro-

reinforcements in the concrete. Burr wastes were added to the concrete in 

volume fractions Vf = 0% to 2.0% and tested for its split tensile strength, 

compressive strength and flexural strength. The results of the experimental 

tests revealed that the compressive strength and flexural strength of burr 

waste concrete increased from 16.16% to 23.36%and 117% to 124% 
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respectively for Vf = 0.5% to 2.0% at 28 days strength in comparison with 

concrete made without burr waste. The tensile strength of burr waste 

concrete increased upto 6.06% for Vf = 0.5% at 28 days strength when 

compared to conventional concrete. From the experimental investigation, it 

was observed that the addition of burr wastes as micro reinforcements in the 

concrete had significant improvement in terms of concrete strength.   

 

Key words: Burr wastes, micro reinforcements, volume fractions, strength, 

compression, tension, flexures. 

 

1 Introduction 
 

Concrete is the basic key material used for construction in modern civil 

engineering works [1]. The use of fibre reinforcement in concrete stressed 

the advantages in construction techniques [19]. Fibre reinforced concrete is a 

type of concrete potentially used because of the advantages in increased 

monotonic, energy absorbing features , dynamic tensile strength and better 

fatigue strength [18].   

The addition of fibres through uniform dispersion in the concrete 

stimulates isotropic properties which is not a phenomenon occurring in a 

conventional concrete without fibres [18]. The problems of micro-cracking in 

concrete leads to early damages in concrete and has been overcome by the 

use of fibres in concrete [2]. Fibres used as micro-reinforcements in concrete 

showed better results in comparison with conventional concrete [16]. The use 

of fibres in concrete resulted in high resistance to cracking which has led to 

significant impact in strength of concrete [6]. 

Steel fibres as micro-reinforcements in concrete play a major role in 

enhancing the tensile strength, toughness, crack resistance and other 

engineering properties . Many wastes are obtained from mechanical 

engineering industries. One such waste is Burr wastes (Fig.1) obtained from 

CNC turning process during the making of bolts, nuts and screws, which are 

neglected as scrap.  

The main observation of this project is to utilize this burr wastes as 

micro-reinforcements in concrete and investigate its strength properties in 

concrete in par with steel fiber reinforced concrete. In addition, the burr 

wastes are aimed at a cost effective alternative fibre to steel fibres in concrete 

[17]. Excluding burr wastes are performed to assess the performance 

parameters of the burr wastes ensuring its potential use as micro-

reinforcements in concrete [5]. 
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This paper is organised in such a way that it first deals with the materials, 

its properties, and the test methods to find out the properties. Secondly it 

presents the details on the test specimens and the test methods conducted to 

find out the various parameters. In the third stage, the test results conducted 

on the specimens were reported and the discussions on the various 

parameters were presented. Finally, the conclusion part was presented 

highlighting the desired results obtained as a result of the tests conducted. 

 

2 Test Materials & Methods 
 

Ordinary Portland Cement which is 43 grade confirming to Indian 

standerd code (IS 8112: 2013) [15] was used and its normal consistency was 

35%, initial setting time was 30mins, final setting time was 6hrs, specific 

gravity was 3.15 and the fineness of cement was 0%. River sand confirming 

to IS 383:1970 was used and its specific gravity was 2.64 with grading zone-

I [11]. Crushed stone coarse aggregates confirming to Indian standerd code 

(IS 383:1970) was used [11] and its specific gravity was 2.74 with a size 

limited to 20mm and below. Potable water as conforming to Indian standerd 

code (IS: 10500 – 2012) [9] was used and its specific gravity was 1.0, pH 

value was 7.13 and the water remained colourless. The specification of burr 

wastes as obtained from the industry is given in Table 1and shown in Fig.1. 

 
Table 1: Specifications of Burr Wastes 

S. 

No. 

                                                                             

Specifications      References 

1 Material RM Material of Grade 40/41 Industry 

2 Appearance Dark Bluish Industry 

3 Length 60 mm  

 

6.4 to 76 mm  

 

4 Diameter 3 mm Laboratory Test 

5 
Aspect Ratio 

(L/D) 
20mm 

 

20 to 100 mm  

 

6 Specific Gravity 5.0 Laboratory Test 

8 
Elongation at 

Breaking Point 
45% Laboratory Test 
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Fig. 1: Burr Waste (Micro - reinforcements) 

 

M20 grade concrete designed as per Indian standerd code (IS: 10262-

2009) [8] was used for the preparation of test specimens. Burr wastes in 

volume fractions Vf = 0%,0.5%,1.0%,1.5% and 2.0% were added in 

concrete. The concrete mix proportion used in the test programme is given in 

Table 2. 

  
Table 2: Concrete Mix proposion 

 

3 Tests Specimens and Methods 
 

Test specimens consisted of concrete cubes, concrete cylinders and 

concrete prisms. They were cast and tested for determining the mechanical 

properties of concrete. The variable considered in the study was the volume 

fraction (Vf) of burr wastes [12]. The particulars of the specimens to be 

tested are given in Table 3. 

 

 

 

 

 

 

 

Grade of 

Concrete 

 

Cement 

 

Fine  

Aggregate 

 

Coarse 

aggregate 

 

Water 

@ 0.50 

w/c 

Ratio 

Burr 

Wastes in 

Volume 

Fractions 

‘Vf’ 

M20 
384 kg / 

m3 

753 kg / 

m3 

1129 kg / 

m3 

192 kg / 

m3 

0% 

0.5% 

1.0% 

1.5% 

2.0% 

Ratio 1 1.96          2.94 
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Table 3: Details of Test Specimens 

Specimen Test Conducted Volume 

Fraction ‘Vf’  

in % 
Type Size 

 

Reference 
Type Finding Reference 

Cube 

150x150x150m

m 

 

 

IS:516-1959 

Cl:2.8 
Compression  

Test 

Compressive 

Strength 

„fck‟ 

IS:516-

1959 

Cl:6 

0 

0.5 

1.0 

1.5 

2.0 

Cylinder 

150 Dia. x 

300mm 

 

 

IS:516-1959 

Cl:2.8 
Split Tensile 

Test 

Splitting Tensile 

Strength 

„fct‟ 

IS:5816-

1999 

 

0 

0.5 

1.0 

1.5 

2.0 

Prism 

100x100x500m

m 

 

 

IS:516-1959 

Cl:7.3 
Flexure 

Test 

Modulus of 

Rupture 

„fb‟ 

IS:516-

1959 

Cl:8 

0 

0.5 

1.0 

1.5 

2.0 

 

4 Results & Discussion  
 

The influence of burr wastes as micro-reinforcements in properties of 

concrete such as harden concrete test compressive strength, split tensile 

strength and flexural strength has been investigated from the results 

conducted on test specimens. The test results are analysed for its 

performance parameters. The test results were calucuateted and tabulated in 

Tables 4 to 6 and shown through Figs. 2 to 7. 

 

4.1 Compressive Strength 
 

The results of compressive strength with respect to age of test specimens 

and different volume fractions „Vf‟ of burr wastes are given in Table 4 and 

graphically shown in Figs. 2 & 3 respectively. 

 
Table 4: Compressive Strength Results of Test Specimens 

Age of 

Test 

Specimens 

in Days 

Compressive Strength  of Test Specimens in N/mm2 

0%(Vf) 0.5%(Vf) 1.0%(Vf) 1.5%(Vf) 2.0%(Vf) 

7 13.0 22.66 22.22 22.22 21.77 

14 18.0 24.44 24.00 23.56 23.11 

21 19.83 26.54 26.45 25.68 25.35 

28 23.33 28.78 28.66 27.58 27.10 
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It was inferred from the value of test results, that the compressive 

strength of burr waste concrete increased marginally from 7 to 28 days for 

volume fractions Vf = 0% to 2.0 %. The compressive strength of test 

specimens were analysed for 28 days strength [10].  The percentage increase 

in compressive strength of concrete added with burr waste concrete was 

23.36% for Vf=0.5%, 22.85% for Vf=1.0%, 18.22% for Vf=1.5% and 

16.16% for Vf=2.0% respectively when compared to conventional concrete 

(Vf=0%). It was observed from the analysis that the percentage increase in 

compressive strength of burr waste concrete gradually decreased with 

increase in volume fraction „Vf‟ of burr wastes. 

 
Fig. 2: Compressive Strength Vs Age of Test Specimens 

 
Fig. 3: Compressive Strength Vs Volume Fraction of Burr Wastes 

  

4.2 Tensile Strength on Concete Cylider 
 

The results of split tensile strength with respect to age of test specimens 

and different volume fractions „Vf‟ of burr wastes are given in Table 5 and 

graphically shown in Figs. 4 & 5 respectively. 
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Table 5: Tensile Strength Results 

 
It was inferred from the test results, that the split tensile strength of burr 

waste concrete gradually increased from 7 to 28 days for volume fractions Vf 

= 0% to 2.0 % . The split tensile strength of test specimens were analysed for 

28 days strength [14].  The percentage increase in split tensile strength of 

burr waste concrete was 6.1% for Vf=0.5% and decreased for Vf=1.0% to 

2.0% when compared to conventional concrete (Vf=0%). 

 

 
Fig. 4: Split Tensile Strength Vs Age of Test Specimens 

 
Fig.5: Split Tensile Strength Vs Volume Fraction of Burr Wastes 



                                                                                                                  
 

 

 

 

 

 

4360   V.S. Sethuraman et.al 

 

4.3 Flexural Strength on Concrete Beam 
 

The results of flexural strength with respect to age of test specimens and 

different volume fractions „Vf‟ of burr wastes are given in Table 6 and 

graphically shown in Figs. 6 & 7 respectively. 

 
Table 6: Flexural Strength Results of Test Specimens 

Age of Test 

Specimens 

in Days 

Flexural Strength of Test Specimens in N/mm2  

0%(Vf) 0.5%(Vf) 1.0%(Vf) 1.5%(Vf) 2.0%(Vf) 

7 
2.41 5.23 5.22 5.10 

4.98 

14 
3.21 7.50 7.44 7.22 

7.10 

21 
3.95 8.76 8.66 8.25 

8.00 

28 
4.12 9.25 9.10 8.98 

8.95 

 

It was inferred from the experimental test results, the flexural strength of 

burr waste concrete increased appreciably from 7 to 28 days for volume 

fractions Vf = 0% to 2.0 %. The flexural strength of test specimens were 

analysed for 28 days strength [13].  The percentage increase in flexural 

strength of burr waste concrete was 124.51% for Vf=0.5%, 120.87% for 

Vf=1.0%, 117.96% for Vf=1.5% and 117.23% for Vf=2.0% respectively 

when compared to conventional concrete (Vf=0%). It was determine from 

the analysis that the percentage increase in flexural strength of burr waste 

concrete gradually decreased with increase in volume fraction „Vf‟ of burr 

wastes. 

 

 
Fig. 6: Flexural Strength Vs Age of Test Specimens 
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Fig. 7: Flexural Strength Vs Volume Fraction of Burr Wastes 

 

5 Conclusions 
 

In overall, the burr wastes disposal from lathe industries that possessed a 

great threat to the environmental hazard, can be effectively utilized in 

concrete manufacturing that had yielded good results. Hence, our aim of 

transforming a waste material into an effective utilization material was 

achieved. Based on the tests performed on concrete specimens incorporating 

burr wastes as micro-reinforcement, the following conclusions has been 

determine; 

The strength of test specimens increased with different age from 7 to 28 

days. 

The percentage increase in compressive strength which obtained  at 28 

days of burr waste concrete was 23.36% higher for volume fraction Vf = 

0.5% when compared to conventional concrete Vf=0%.  

The percentage increase in split tensile strength which obtained at 28 

days of burr waste concrete was 6.1% higher for volume fraction Vf = 0.5% 

when compared to conventional concrete Vf=0%.  

The percentage increase in flexural strength which obtained  at 28 days 

of burr waste concrete was 124.51% higher for volume fraction Vf = 0.5% 

when compared to conventional concrete Vf=0%.  

From the experimental investigations, it can be concluded that the burr 

wastes performed well as micro-reinforcements in all aspects. Hence, it can 

be highly recommended for use as one of the fibre ingredient in concrete. 
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