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Abstract- In order to address the problem of space problem in 

structural elements having highly congested reinforcement, 

Self-compacting concrete (SCC) was developed. This research 

has been done to optimize experimentation process using 

design of experiments (DoE). Taguchi a standard L (3) 

orthogonal array (OA) of four factors with three material 

parameters levels to make a total of 9 number of trail mixes 

are employed. The factors taken in this study are water 

powder ratio, cementitious material content, super-plasticizer 

and steel fibre content. The responses of material factors are 

examined for maximizing the compressive and tensile strength 

of self compacting concrete. The outcomes show that the 

definite proportions of the diverse constituent material 

assisted to give improved compressive strength and split 

tensile strength. The steel fibres and fly ash content played an 

imperative character to increase the compressive and split 

tensile strength. The function of super plasticizer dose is noted 

to be relatively high spotted on the fresh concrete 

characteristics of SCC.  
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I. INTRODUCTION 

 

 In Japan and Europe, Self-compacting concrete was 

initially developed. It is a type of concrete that is capable to 

flow and fill every division of the corner of the formwork (In 

shuttering), even when the dense reinforcement is present, 

purely by means of its own weight and exclusive of any 

vibration or other type of voids removal process.  

 

In 1986 the development of SCC has made a major 

impact on the construction industry by prevail over some of 

the difficulties associated to freshly readied concrete. Several 

difficulties has been reported when it is in fresh form like skill 

of workers, type and configuration of a structural section, 

density of reinforcement, ability to pump, resistance to 

segregate and mostly compaction. Self compacting concrete is 

rich in fines content and found to be more lasting. Numerous 

researches have been listed on the global growth of SCC and 

its micro-social system and strength aspects. Instead of various 

researches and construction systems conducted widespread, 

the Bureau of Indian Standards (BIS) has not fixed out a 

standard mix method to get proper mix design trials and self-

compact capacity testing methods. The behavior of Self 

Compacting Concrete is same as that of conventional concrete 

comprises of binder, fine aggregate, coarse aggregates, water, 

fines and admixtures. In order to get the rheological properties 

of SCC. SCC should have more fines content, super 

plasticizers with viscosity modifying agents (VMA) to some 

extent.  

 

II. OBJECTIVES OF PRESENT STUDY 

 

Following are the objectives of the thesis 

 

1. To develop a systematic methodology for 

determining the optimum proportions of different 

parameters which gives high flow ability, passing 

ability and highest value of compressive strength and 

tensile strength. 

2. To analyze the influence of different factors at 

different levels by using Taguchi method (DoE). 

 

III. LITERATURE REVIEW 

 

The relevant literature pertaining to the present 

research carried out in India and abroad has been reviewed 

and presented as under:- 

 

Emara et al. (2018) did the experimental study to 

know the effect and optimization of self-compacting 

rubberized concrete by using Taguchi method. Design of 

experiment was carried out through orthogonal array to 

accommodate four factors with four levels. These factors are 

the percentage of coarse rubber, fine rubber, viscocrete and fly 

ash in the concrete mix. To study the performance features of 

self-compacting rubberized concrete, the S/N ratio and the 

analysis of variance are utilized. The result specifies that there 

is a drop in the strength with increasing rubber content but 

apparently increase in impact resistance has been observed.  
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Khalil et. al. (2015) worked on the mechanical 

properties and workability of Self compacting rubberized 

concrete in order to diminish the negative effect of rubber 

aggregate on the characteristics. 

 

The effects on the mechanical properties of FRC are 

analyzed through the volume fraction and length of basalt 

fiber has been noticed by Jiang et al (2014). The upshot 

specifies that adding basalt fiber appreciably enhances the 

flexural strength, tensile strength and toughness index. 

Whereas, there is no any major change in compressive 

strength observed. Besides this, the length of basalt fiber 

presents the effects on the mechanical properties. 

 

An experimental study has been performed by 

Bhalchandra et.al. (2012) to notice the change in 

compressive strength and flexural strength over normal SCC 

by using steel fibre content and found the 25.75% and 19.47% 

increment in compressive strength and flexural strength 

respectively over normal SCC. 

 

Abdulhadi et al. (2012) used polypropylene fiber in 

M30 grade concrete. Compressive, split tensile strength and a 

relation between them has been obtained. The range of 

polypropylene fiber is kept between 0% to 1.2% volume 

fractions by weight of cement.  

 

IV. DESIGN OF EXPERIMENT 

 

Design of Experiment (DoE) is a organized approach 

to get better the quality of given material parameters. This 

investigational work was performed to examine the effect of 

steel fibres at diverse dosage of cementing material and 

superplasticizer. The design of experiments (DoE) was 

employed by Taguchi to optimize experimentation process and 

these simultaneously improved techniques are called “Taguchi 

method” which decreases the number of experiments. By 

using the typical proportion materials shown in Table 1, 9 

mixes of self-compacting concrete (SCC) are evaluated and 

detailed in Table 3. 

 

Table 1- Mix parameters and their levels 

 
 

In this study, a standard L9 (34) orthogonal array 

(OA) of four parameters with three material factors levels to 

vary a total of 9 trail mixes. L9 orthogonal array are used Table 

2.  

 

Table 2- Design matrix of L9 (34) orthogonal array with 

parameters and their coding 

 
 

By using the typical proportion materials shown in 

Table 3.4, 9 mixes of self-compacting concrete (SCC) are 

evaluated and detailed in Table 3. 

 

Table 3 Details of Mix Proportion 

 
 

The purpose is to pick the best mixture of control 

parameters so that the product or process is most robust. The 

obtained results are given in table below: 
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Table 4- Experimental Results 

 
 

 
Fig.1. - 7 days and 28 days Compressive Strength 

 

 
Fig.2. - 7 days and 28 days Split Tensile Strength 

 

V. DISCUSSIONS AND CONCLUSIONS 

 

From the results of present research following conclusions 

were drawn-  

 

1. The best proportion for slump flow and L-box result are 

found for water powder ratio at P1 (0.42%), fly ash % at 

Q3 (40%), steel fibre type at R3 (15mm) and super 

plasticizer content at S3 (1.6%). In addition to this, the 

slump flow value of 9 trial mixes found in the range of 

550mm to 800mm. From L-Box test, satisfactory results 

have been shown for passing ability ratio in all trials. 

2. The optimum ratio for 7th day compressive strength are 

obtained at water powder ratio at P2 (0.38%), fly ash % at 

Q1 (0%), steel fibre type at R2 (30mm) and super 

plasticizer content at S3 (1.6%). Whereas best results for 

28th days compressive strength are noted at water powder 

ratio at P2 (0.38%), fly ash % at Q1 (0%), steel fibre type 

at R2 (30mm) and super plasticizer content at S3 (1.6%).  

3. In case of 7th Days split tensile strength, the optimum 

proportion is obtained at water powder ratio at P3 

(0.34%), fly ash % at Q1 (0%), steel fibre type at R3 

(15mm) and super plasticizer content at S2(1.2%). 

Though, The most favourable proportion for 28th day 

split tensile strength are found at water powder ratio at P2 

(0.38%), fly ash % at Q2 (20%), steel fibre type at R3 

(15mm) and super plasticizer content at S1 (0.8%).  

4. It has been observed that when there is enhancement in 

fly ash % of the mix, the flow ability and passing ability 

increases. However, the best possible dosage of fly ash 

from the fresh test result is found at 40% replacement of 

cement material and best hardened properties of concrete 

are found at 20% fly ash substitution from cement.  

5. It has also been noted that super plasticizer doesn’t take 

much role in a strengthening of concrete but it executes 

critical role in a fresh behavior of SCC. The optimum 

dosage of super plasticizer observed from the results is 

1.6% by weight of cement which gives enhanced self-

compacting features to the concrete.  

6. According to these experimental results, all the 9 mixes 

are able to establish a higher strength concrete exclusive 

of vibration, with fulfills all the workability necessities of 

SCC as per EFNARC.  

7. A linear decrement of workability characteristics (passing 

ability, filling ability and segregation resistance) of the 

SCC mixes has been observed with reducing water-

cement ratio.  
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