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Abstract - Experimental investigation was carried out on ecofriendly Blended cement(fly ash based)  plain concrete, steel 
fibre reinforced cement concrete with and without super plasticizer  with varying percentage of fibre content. Dispersion of 
fibres was done randomly all over the volume of the composite, design mixes of M20 and M25 were used throughout the 
investigation. The fibre content in the mix was varied from 25kg/m3 to 45 kg/m3. The parameters such as workability, 
compressive strength of blended cement, compressive strength of cement concrete, Split tensile strength and flexural 
strength were determined in accordance with Indian standards (IS). In addition to this, Rebound hammer tests and 
ultrasonic pulse velocity test were also conducted on hardened concrete before the destructive tests. The workability of 
fresh concrete decreased with the increase in fibre content. Analysis of the test results indicates that the strength parameters 
of cement concrete marginally increases with the introduction of fibres. Analysis also revealed that the strength of concrete 
is increased with the introduction of plasticizing admixture. The ultrasonic pulse velocity also showed marginal increment 
with the inclusion of fibres. The rebound numbers also increases with the inclusion of fibres. 
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I. INTRODUCTION 
 
Indian construction industry is consuming about huge 
amount of concrete every year. All the materials 
required to produce such huge quantities of concrete 
come from the earth's crust depleting the earth's crust 
resources every year creating ecological strain on the 
other hand, human activities on the earth's crust every 
day produce solid wastes in considerable quantities 
over every year; they include industrial wastes, 
agricultural wastes and wastes from rural and urban 
activities. Disposal of such solid wastes involves 
economic issues as well as ecological and 
environmental considerations. Million tonnes of 
flyash is being generated each year by the coal based 
thermal power stations, in India.Similarly steel 
industry in India is producing millions of tonnes of 
blast furnace slag which when granulated and used 
can be an excellent blending material. Such blending 
materials can be advantageously utilized either by 
mixing them directly in concrete or by mixing them 
while making cement to produce blended cement at 
the cement plant and it can be made ecofriendly.  
In the financial year 2016-17, it is expected to 
increase the production of fly ash around 300-400 
MT/year(Haque,2013). The large amount of fly ash 
produced if not utilized in right quantity will be 
hazardous to environment.Since 1996-97 to 2010-11 
increase in fly ash production is observed,so the 
consumption;9.63% in 1996-97 to 54.53% in 2011-
2012(Central Electricity Authority,2011-12).The 
highest utilization was observed as 63% in 2009-10. 
However it would require lot of efforts to achieve 95-
100% utilization.The utilization of fly ash in cement 
industry is 48.13% in 2011-12(Central Electricity 
Authority Annual Report,2011-12). 

In this investigation an attempt has been made to 
study the behaviour of blended cement concrete with 
and without steelfibers and plasticiser. The 
parameters such as workability, compressive strength 
of blended cement, compressive strength of cement 
concrete, Split tensile strength and flexural strength 
were determined in accordance with Indian standards 
(IS). In addition to this, Rebound hammer tests and 
ultrasonic pulse velocity test were also conducted on 
hardened concrete before the destructive tests. 

 
Methodology: 
a) Testing of ingredient materials like cement, fine 

aggregate (river sand),coarse aggregate(crushed 
granite stones of 20 mm and down size) was 
done as per relevant IS code procedures. 

b) Steel fibres of aspect ratio 50 was used 
throughout the investigation 

c) Commercial super plasticizer Ceraplast-300 was 
used as admixture 

d) Concrete mixes M20 and M25 were used for the 
investigation 

e) Rebound hammer of Type N(Impact Energy 
2.207 Nm) was  used for the investigation as a 
tool of nondestructive testing 

f) Digital ultrasonic concrete tester was also  used 
for the investigation as a tool of nondestructive 
testing 

g) Nondestructive tests like Rebound hammer test, 
ultrasonic pulse velocity test and destructive tests 
like compressive, split tensile and flexural tests 
are conducted 
 

Scope of this paper: 
Analysis and discussion of compressive strength of 
concrete (cubes 150mmX150mmX150 mm) using 



International Journal of Advances in Mechanical and Civil Engineering, ISSN: 2394-2827 Volume-2, Issue-6, Dec.-2015 

Exprimental Investigation on Blened Cement Concrete Using Non-Destructive and Destructive Approach 
 

21 

destructive and non-destructive techniques and 
Ultrasonic pulse velocity for the cubes is made in this 
paper.  

 
Result and Discussion: 
Table 1 and 2 show the results of tests on blended 
cement whereas Table 3 shows the particulars of 
aggregate used. The workability results are tabulated 
in Table 4 
 

Table 1 Test on Cement 

 
 

Table2 Compressive strength of Blended cement 

 
 

Table 3 Particulars of aggregate used 

 
 

Table 4 Workability of Fresh concrete 

 
 

Table 5 Comparison of compressive strength of concrete cubes 
in destructive and rebound hammer test M20 concrete 

 

Table 6 Comparison of compressive strength of concrete cubes 
in destructive and rebound hammer test- M25 concrete 

 
 

Table 7 Ultrasonic pulse velocity for cubes 

 
 

Table 5 summarizes the compressive strength of 
concrete in destructive and rebound hammer tests of 
M20 concrete whereas table 6 shows the results for 
M25 concrete. It can be seen from Table 5 that the 
increase in strength of Steel Fibre Reinforced 
Concrete (SFRC) for 3,7,28 days ranges between 
0.51% to 2.20%, 0.23% to 1.57% and 0.3% to 1.19% 
respectively for M20 concrete in comparison to Plain 
Cement Concrete (PCC) under destructive test. For 
M25 concrete as seen in Table 6, the 3,7,28 days 
increment in strength ranges between 1.78% to 
4.75%, 0.21% to 1.75%, and 1.89% to 4.15% 
respectively. Suresh chand, S K Garg et al(1987) 
reported that at 1.0% (by volume of concrete) of steel 
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fibre content the compressive strength increased up 
to 14.8% with respect to plain concrete of OPC. 
Referring to Table 5 it can also be seen that the 
increase in strength of Steel Fibre Reinforced 
Concrete (SFRC) for 3,7,28 days ranges between 
1.01% to 4.54%, 1.11% to 7.40% and 0.79% to 
2.89% respectively for M20 concrete in comparison 
to Plain Cement Concrete (PCC) under Rebound 
hammer test. For M25 concrete as seen in Table 6, 
the 3,7,28 days increment in strength ranges between 
1.52% to 4.26%, 1.09% to 2.52% and 1.20% to 
2.33% respectively under Rebound hammer test.   
It can also be observed from Table 7 that the increase 
in Ultrasonic pulse velocity of SFRC for 3,7,28 days 
in comparison to PCC ranges between 0.51% to 
2.18%,0.23% to 1.56% and 0.29% to 1.17% in case 
of M20 mix whereas the range of values for M25 mix  
are 1.78% to 4.75%,0.21% to 1.73%and 1.89% to 
3.71% respectively. M C Nataraj et al(1999) 
conducted similar test on M20 and M30 concrete for 
varying quantity of fibre content ranging from 
39Kg/m3 to 78Kg/m3,and they observed increase in 
pulse velocity. 
 
CONCLUSION 
 
This experimental study arrives at the following 
conclusions which are valid within the range of 
parameters used in the investigation 
The workability of concrete mix generally decreased 
with the increase in fibre content and improved 
significantly with the addition of super plasticizing 
admixture 
The improvement in compressive strength, rebound 
hammer strength and Ultrasonic - pulse velocity was 
found to be marginal due to the addition of fibres. 
The incremental values reflect the strength of the 
fibres 

The inclusion of fibres in the concrete has little effect 
on the bond properties. 
The workability of cement concrete improves with 
the addition of blended cement.  
Due to addition of steel fibres the mode of failure has 
changed from brittle failure to a fairly ductile failure 
with increase in post crack energy absorption 
capacity. 
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