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Abstract 

 

Aim: The predominant goal of research is to evaluate compressive strength of  self compacting concrete and 

novel steel fiber reinforced self compacting concrete and evaluate its houses. There are  agencies taken for the 

have a look at and every group incorporates 18 cubes. Materials and methods: Self compacting concrete 

includes 43 grade Ordinary Portland Cement, satisfactory combination (Msand), coarse combination (20mm), 

water cement ratio 0.45, and 0.6% superplasticizer brought in line with weight of cementitious material. In 

novel steel fiber reinforced self compacting concrete consists of 3% of steel fiber introduced to the weight of 

cementitious material and the opposite materials continue to be the same as in the case of self compacting 

concrete. Total range of sample results are calculated using clinical software through adopting the values from 

previously published research papers. The impartial pattern T-test has been carried out the usage of SPSS 

software program model 26 which suggests a clean increment in  compressive strength behavior of novel steel 

fiber reinforced self compacting concrete as compared with self compacting concrete.The calculation is carried 

out utilizing a G-strength of 0.8 with alpha and beta qualities are 0.05, and 0.2 with a confidence interval of 

95%. Independent sample T-Test (=.001) value (p<0.05) i.e. p=0.0321. Results: Using SPSS software revealed 

that the compressive strength of conventional concrete is 28.12 N/mm2. The compressive strength of steel fiber 

concrete is 41.88 N/mm2. The significance value of 0.009 (p<0.5) and standard deviations are 1.833 and 2.846 

respectively. Conclusion: The steel fiber reinforced self compacting concrete with superplasticizer had more 

compressive strength when in comparison to the conventional self compacting concrete. 
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1. Introduction 

 

Comparison of compressive strength of 

conventional self compacting concrete with steel 

fiber reinforced self compacting concrete and its 

properties and to increase the strength of concrete. 

Steel fiber Reinforced self compacting concrete is 

an material mixture of fine aggregate, coarse 

aggregate, admixtures, steel fiber, and water with a 

proper measurement called  design (Basava Raju 

1979).The design mix of M20 grade concrete is 

used and 3% of steel fibers  are added according to 

the cementitious material to increase the 

compressive strength strength of the concrete and 

20mm aggregate are used in the concrete as coarse 

aggregate, M-sand is used as fine aggregate 

(Yancey and Cattaneo 1978),the admixtures like 

super plasticizer is added to concrete to  reduce  the 

water-cement ratio and having benefits like  

increased density, increase the bond strength, better  

volume stability and decrease the shrinkage 

cracking (Kelechi et al. 2022).The material is 

converted into a cubes shape of measurement are 

15 cm each side.which is used to calculate the 

compressive strength strength  (Abdallah and 

HERCULES INC MAGNA UTAH. 1984).and it is 

compared by self compacting concrete with a  

design mix of M20 grade, as same of steel 

reinforced self compacting concrete the self 

compacting concrete is called as self-consolidating 

concrete, is a mostly used concrete in present days, 

due to  its self-compacting characteristics and 

strength. SCC has a higher flow ratio than other 

concrete (Bachtiar, n.d.), there is no non-

segregating, it is a type of special concrete that can 

settle into formworks, and encapsulates heavily 

reinforced, narrow and deep sections by means of 

its own weight(American Concrete Institute 1965). 

Unlike conventional concrete, self compacting 

concrete  does not need tamping and vibration 

equipment (Drescher 1996). 

 

Our institution is keen on working on 

latest research trends and has extensive knowledge 

and research experience which resulted in quality 

publications (Rinesh et al. 2022; Sundararaman et 

al. 2022; Mohanavel et al. 2022; Ram et al. 2022; 

Dinesh Kumar et al. 2022; Vijayalakshmi et al. 

2022; Sudhan et al. 2022; Kumar et al. 2022; 

Sathish et al. 2022; Mahesh et al. 2022; Yaashikaa 

et al. 2022). There are a lot of research was done 

during the last five years on steel fiber reinforced 

concrete.Total no.of articles on this topic over the 

fast five years in google scholar -nearly 98 and 

american concrete institute 26 production and most 

cited papers 1.placement of self-compacting 

concrete. Self compacting concrete using steel 

Fiber (www. 1clicktong.com 2019). Behavior of 

high-strength steel fiber-reinforced self-compacting 

concrete exposed to high temperatures as they did 

for fiber reinforced concrete with the 

superplasticizer with less amount (Yun, Jeong, and 

Choi 2021; Singh 2016). We finished by adding 

3% of fibers and we used m sand as a fine 

aggregate (Abid et al. 2020). Unanswered 

problem/gap of the existing research: in the 

research, they do not find results in the 

combination m20 grade self compacting concrete  

with combinations of the 0.6% of superplasticizer, 

and 3% steel fiber reinforcement. This combination 

of the concrete can change the strength of  values, 

to find the result of those combinations this 

experiment established (Sengul, Akkaya, and 

Tasdemir, n.d.). To find the compressive strength 

of the admixtures by curing 28 days and testing the 

compressive  strength of the specimens prepared 

from the superplasticizer, steel and to get higher 

strength of the concrete (Sapeai 2021). 

 

2. Materials and Methods 

 

These experiments were done in the 

concrete technology  laboratory, saveetha school of 

engineering, saveetha institute of medical and 

technical sciences (SIMATS). In this research two 

groups were taken, In that one group, self 

compacting M20 grade concrete with 0.6% of 

super plasticizer, aggregates and water added as aer 

design mix of M20 grade of self compacting 

concrete and other groups of the concrete 

specimens were done by the 0.6% of the 

superplasticizer, 3% of steel fiber reinforced self 

compacting concrete and  aggregates and water 

added as aer design mix of M20 grade of self 

compacting concrete.  The calculation is carried out 

utilizing a G-power of 0.8 with alpha and beta 

qualities are 0.05, and 0.2 with a confidence 

interval of 95%. Independent sample T-Test 

(=.001) value (p<0.05) i.e. p=0.04. . The standard 

ordinary portland cement of 43-Graded bharathi 

cement acquired from a single batch throughout the 

research, changed into use. The premium quality 

cement. The normal cement contents of 

argillaceous and calcareous materials other 

materials like gypsum. A fine aggregate is obtained 

from regionally available M-sand, which is passed 

via A 4.75 mm sieve. The fineness modulus of fine 

aggregate turned into 2.74 and particular gravity 

became 2.63. Coarse aggregate which is used in the 

project of 20mm size of the sieve passes through 

80mm, 40mm, 20mm etc. this quarry crushed stone 

and that is broken into small sizes and irregular in 

shape. Normal tap water is available in the region 

and without any debris and drinkable water is used 

for the mixing of the water of 0.45 water-cement 

ratio. This study was done in the concrete lab, 

department of civil engineering, saveetha school of 

engineering two groups of experiments were done. 
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In that one group of the concrete is conventional 

concrete of m20 grade as Per I.S standards and 

other groups of the concrete specimens were done 

by the 1% of the superplasticizer, 3% steel fiber of 

and cement, aggregates and water added as per the 

m20 grade. 

 

 

STATISTICAL ANALYSIS 

The results of the analysis were done by the spss, 

version 21 software, samples T-Test was done 

separately to find the analytical difference between 

the conventional and steel fiber reinforced group. 

There was no dependent variable for the study, 

whereas the compressive strength, grade of 

concrete, water/cement ratio, grade of cement, days 

of curing were independent variables. Mean, 

standard deviation, standard error of mean were 

also calculated with this tool for compressive 

strength. 

 

3. Result 

 

The mean compressive strength of conventional 

concrete. The 29.8500N/mm², whereas the 

compressive strength of steel fiber reinforced was 

41.8939N/mm². The standard deviation of the 

compressive strength of conventional concrete was 

1.83342 while the compressive strength of the steel 

fiber reinforced concrete compressive strength by 

levene's test for equality of variances was  

compressive strength values of 18 samples with the 

addition of steel fiber with the superplasticizer are 

detailed in table 6 whereas, table 4 displays the 

compressive strength values of 18 samples without 

samples T-Test results were presented in the table 

5. The comparison of mean accuracy values for two 

groups steel concrete with p-value 0.05 and error 

bar 95% with the effective prediction was shown in 

fig. The error bars with the mean accuracy 

detection +/- 1 Sd.of superplasticizer was 6.318.  

 

4. Discussion 

 

The percentage increase in compressive strength of 

the steel fiber reinforced concrete with additional 

superplasticizer was found to be 25%. The addition 

of fibers decreases the permeability of concrete and 

the compressive strength increases of the concrete. 

The standard deviation of the compressive strength 

of steel fiber reinforced with silica fume 

superplasticizer was found to be higher than that of 

conventional concrete. It shows the deviation of 

compressive strength from its mean and 

superplasticizer. There was no statistical 

significance observed for compressive strength in 

an independent sample T-Test P=0.057 which was 

found to be greater than P = 0.05. As our threshold 

limit was 0.05, no statistical significance between 

the groups for compressive strength. Value is more 

for the steel fiber reinforced concrete with the silica 

fume. It's a modern M20 grade concrete variant that 

was developed as part of a research project. That 

was created and tested in a 28-day compressive 

strength test. 

 

5. Conclusion 

 

The mean compression strength of steel Reinforced 

self compacting concrete  With 0.6% of 

Superplasticizer which according to cement weight  

Of M20 Grade self compacting concrete 41KN . 

The  compression strength of conventional self 

compacting concrete is less than 20 KN. 
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Tables and Figures 

 

Table 1: Properties of the Cement Used 

S.No Properties(Test For The Cement) Result 

1 Finess 90 Micron 

2 Specific gravity 3.1 

3 Standard Consistency 30% 

4 Initial Setting 30 Min 

5 Final Setting 600 Min 

 

TABLE 2: Properties Of The Fine Aggregate 

S.No Name Of The Test Result 

1 Size 4.75 

2 Sieve Analysis 2.59 

3 Water Absorption 3% 

4 Specific Gravity 2.65 

 

TABLE 3: Properties Of The Coarse Aggregate 

S.No Name Of The Test Result 

1 Size 20 mm 

2 Sieve Analysis 20 mm 

3 Water Absorption 3.14% 

4 Specific Gravity 2.68 
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TABLE 4: Compressive Strength of the Conventional Concrete 

S.No Weight(Kg) 
Strength(Kn) 

 
Compressive Strength ((N/mm2) 

1 8.132 590 26.222 

2 8.543 672 29.866 

3 8.231 659 29.288 

4 8.987 680 30.222 

5 9.011 674 29.955 

6 8.654 685 30.44 

7 8.256 725 32.22 

8 8.987 689 30.622 

9 9.231 617 27.422 

10 8.765 693 30.08 

11 9.043 662 29.42 

12 8.798 653 29.022 

13 8.675 696 30.933 

14 8.793 699 31.066 

15 9.045 720 32 

16 8.894 650 28.88 

17 9.406 597 26.53 

18 9.654 746 33.155 

 

TABLE 5: Compressive Strength Of The Steel Fiber Reinforced Concrete 

S.No Weight (kg) 
Strength (kn) 

 
Compressive Strength ((N/mm2) 

1 8.256 896 39.822 

2 8.592 983 43.688 

3 8.243 880 39.11 

4 8.998 1024 45.488 

5 9.134 956 42.488 
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6 8.723 920 40.88 

7 8.367 890 39.55 

8 9.023 987 43.866 

9 9.321 994 44.177 

10 8.782 861 38.266 

11 9.123 1034 45.955 

12 8.812 985 43.77 

13 8.762 856 38.44 

14 8.832 865 38.044 

15 9.432 870 38.66 

16 8.976 973 43.244 

17 9.432 946 42.044 

18 9.678 1045 46.44 

 

TABLE 6: 

Compressive 

strength 
Group N Mean Std deviation 

Std error 

means 

 Without Fiber 18 29.8500 1.83342 0.43214 

 With Fiber 18 41.8939 2.84688 0.67102 

 

TABLE 7: 

 
 

Independent Samples T-Test 
 

   t-test for Equality of Means   

Compressive 

Strength 

Levene's Test for Equality of Variances 

95% Confidence 

Interval of the 

Difference 

F sig t df 

Sig 

(2-

tailes) 

Mean 

difference 

Std Error 

Difference 
Lower Upper 
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Equal 

variances 

assumed 

 

 

 

Equal 

variances 

not assumed 

7.763 .009 15.090 34 .000 12.04389 0.79813 13.66588 10.42190 

  15.090 29.032 .000 12.04389 0.79813 13.67617 

10.41161 

 

 

 

 

 

 
Fig 1 : Superplasticizer 
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Fig 2 : Steel fiber 

 

 
Fig 3 : Conventional Concrete Mix 
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Fig 4 : Universal Testing Machine 

 

 
Fig 5: Bar graph indicating the comparison of mean compressive strength for conventional concrete and the 

steel fiber reinforced concrete with the addition of superplasticizer. Compressive strength value increases later 

in addition to superplasticizer. With the standard deviation of +/-1. X-axis: comparison between the 

conventional and steel fiber reinforced concrete y-axis: mean compressive strength ± 1 sd. 


