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Abstract. Self-Compacting Concrete (SCC) is a newly constructed which need to be processed to 
be installed and assembled. It can discharge beneath its own weight, complete formwork, and 
achieve complete integration, at the same time in the existence of profusion reinforcement. SCC 
is a variety of high-strength concrete and expands to form devoid of the demand for mechanical 
vibrations. SCC is a non-removable concrete  by its weight. The importance of concrete that you 
assemble is that it retains all the durability and characteristics of the concrete, meeting the expected 
operational requirements. Another way to diminish the expense of concrete for that is to use 
Mineral Admixtures (MA) such as Ground Granulated Blast furnace Slag (GGBS) Silica Fume 
(SF), and Fly Ash (FA), during mixing. The  quantity of Portland cement was decreased by using 
mineral admixtures, expense of compaction will be competitive especially reason for this while 
using the mineral mixtures are waste or industrial product. In addition, the application of MA in 
the production of composite concrete not only provides economic benefits but also reduces the 
temperature of the hydration. The amalgamation of mineral ingredients additionally excludes the 
need for viscosity-improving chemical admixtures. Low water/cement (W/C) ratio which indicates 
to superior durability and exceptional mechanical integrity of the building. This experimental 
research paper familiarizes and reviewing the strength properties such as compression test, flexural 
strength and the split strength of SCC with different mineral compounds and compare the 
properties with Control Mix (CM) and workability tests of various mineral compounds (slump, L-
box, U-box, and T50) also studied. From the Experimental investigation concluded that the impact 
of mineral mixtures on performance like compressive strength values, split tensile strength values 
and flexural strength values were increases as per European Federation of manufacturers for 
special concrete. 
Introduction 
Concrete is the most utilised structural material on the earth moreover its structures have been 
modified attributable to innovative advances materials nowadays [10]. Several varieties of 
concrete are generated to develop completely different concrete structures [9]. Until now, this 
advancement is often separated into four classifications. The primary is normal concrete fabricated 
from simply four materials, especially water, cement, fine aggregates(size less than 4.75mm), and 
coarse aggregates(size greater than 4.75mm). Due to the rapid structural development and the 
construction of special structures like tall structures, bridges and high-rise buildings we are in 
require of SCC rather than normal concrete [4]. After that, a fifth ingredient, a dehydration agent 
or superplasticizer was essential [8]. SCC gains good strength as well as concrete did not require 
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any vibration. It will surge bottom along its weight, sealing the formwork and accomplishing full 
integration and even within the existence of closed reinforcement. The inclusion of mineral 
ingredients additionally dismisses the requisite for viscosity-enhancing chemical based 
admixtures[1]. SCC with light aggregate has self-deaeration, high fluidity and high strength, but 
the internal kinetic energy of light aggregate is insufficient, so it flows rather slowly and 
deteriorates in the densely reinforced area[3] 
Experimental investigation 
Materials 
According to IS: 12269 1987 Portland Cement(PC) was selected of standard 43 and river sand 
based on IS: 383 1970 were used, corresponding to IS 383 1970  crushed stone with a particle size 
of 12.5 mm was collected[2] The value of 2.77 was obtained as specific gravity for coarse 
aggregate . To avoid the impeding effect of concrete, the maximum coarse aggregate size of SCC 
was limited(12.5mm)[5]. Further, the large amounts of fine fillers and/or viscosity improvers has 
been accomplished. Thus, the solidity of the mixture is sustained, penetration is diminished, and 
segregation of larger aggregates is prevented. The value of  3.15 and 2.65 was obtained as specific 
gravity for cement and sand.[6] In addition to these by products, FA was seized from a thermal 
power plant in Salem, India, SF possessed from Meridian science and technology, and GGBS 
collected from the Agni smelter in Herod, Tamil Nadu, India. In general, reducing quantity of 
water to improve stability of mixtures with low pour pressures and medium to elevated viscosity 
levels[7]. Low water requires a high amount compared to high pressure water filters to achieve the 
required defects, especially for low binder content Table 1 chemical Properties of PC and mineral 
admixtures[8] 

Table 1 Chemical Properties of PC and mineral admixtures 

Chemical proportions  Cement FA SF GGBS 

SiO2 20 40 97.2 12-17 

Magnesium oxide (MgO) 2.7 3 0.4 13 

Al2O3 4.85 26 0.4 1-3 

Loss On Ignition (LOI) 1.89 2.44 1.5 1.22 

Fe2O3 0.6 5.78 0.3 22-30 

Calcium Oxide (CaO) 59.76 20 0.42 30-50 

 
Mix Proportions for calculating the strength 
The various modification in the control mixtures with three types of mineral mixtures with were 
ready and tested to measure concrete strength. The natural aggregates are replaced by mineral 
admixtures by 30%, 40%, and 50% levels of FA, SF, GGBS, after a calculated the mix proportions, 
the water / cement(W/C) weight ratio (w / p) was designated as 0.346. Table 3, Table 4, Table 5 
shows the FA, SF, GGBS of various mixes arrived to test the properties of compression test, split 
tensile strength and flexural strength to calculate the optimum mix. In Extra, no strategy has been 
identified that demonstrates all relevant presentation characteristics, in the configuration of each 
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component it should be examined in more than a few test to determine the consequences of a 
different display. 

 
Table 2: FA based SCC Concrete Mix Proportions  

 
   

 
 
 
 
 
 
 
 
 

                    Table 3 SF based SCC Concrete Mix Proportions  
 
 
 
 
 
 
 
 

 
                
 
 

 
Table 4 GGBS based Self-Compacting Concrete Mix Proportions 

 
   
 
 
 
 
 
 
 
 
 
  

Materials  
Proportions in the 

mixes 

Control 
Mix(CM

) 
in Kg/m3 

SF   30%  
mix  in 
Kg/m3 

SF   40%  
mix  in 
Kg/m3 

SF   50%  
mix  in 
Kg/m3 

Cement 450 300 350 200 
SF  - 200 250 300 

W/C 0.42 0.42 0.42 0.42 
Sand 750 750 750 750 

Coarse aggregate 500 500 500 500 
Super plasticizer 2.5% 1.9% 2% 1.8% 

Materials  
Proportions in the 

mixes 

Control 
Mix(CM) 
in Kg/m3 

FA 
30% mix  
in Kg/m3 

FA 
30% mix  
in Kg/m3 

FA 
30% mix  
in Kg/m3 

Cement 450 300 350 200 
FA - 200 250 300 

W/C 0.42 0.42 0.42 0.42 
Sand 750 750 750 750 

Coarse aggregate 500 500 500 500 
Super plasticizer 2.5% 1.9% 2% 1.8% 

Materials  
Proportions in the 

mixes 

Control 
Mix(CM) 
in Kg/m3 

GGBS 
30% 

mix  in Kg/m3 

GGBS 
40% 

mix  in 
Kg/m3 

GGBS 
50% 

mix  in Kg/m3 

Cement 450 300 350 200 
Blast furnace slag - 200 250 300 

W/C 0.42 0.42 0.42 0.42 
Sand 750 750 750 750 

Coarse aggregate 500 500 500 500 
Super plasticizer 2.5% 1.9% 2% 1.8% 
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Casting, curing at 7 and 28 days  and workability and Mechanical properties of SCC 
The compressive strength studies were investigated at 150mm x 150mm x 150mm (3D cube 
molds) while a cylinder with a blank form with a size of 150mm x 300 mm was used to determine 
the strength. Flexible power studies are made of 100mm x 100mm x500mm crystals. In all three 
FA, SF and GGBS minerals and the sample was cast and tested for pressure, separation, and 
flexibility in the concrete after 28 days. Prior to this flow test was performed using performance 
tests such as L-box (Fig.3), U-box (Fig.2), V-funnel (Fig.1), the T50 test was designed to study 
concrete working components that include skill achievement. of pouring and passing. Decay flow 
rate was used to assess the flow rate of concrete that it comprises based on the measurement of the 
distribution width. The base value of the SCC is 650 mm and the 800 mm limit of new concrete 
mixing. During the deviation of the decay flow, the time required to reach a maximum of 50 cm 
of decomposition flow is allocated (T50). V-funnel testing is used to determine the filling volume 
of the substance. The time it takes for the concrete to flow down is noted in a second. The 
degradation of the decay flow here determines the positive strength of the decaying concrete under 
its weight against the impact of the surface outside the external boundaries. Due to the sticky nature 
of some concrete mixtures, they form, descending flow measurements are made. At the same time, 
the slump-flow rate (T50) of the concrete was calculated when the concrete collapsed to a depth 
of 50 cm. V-funnel and L-box tests are performed through procedures announced under the 
European Union Committee. The maximum time when the concrete mixture can be applied to the 
V is 10 seconds. In the L-Box experiment, a simultaneous removal of the control gate was initiated 
to allow the concrete to flow to self-assembly using a horizontal block in the box and to determine 
the h2 / h1 ratio if the concrete flowed freely in it. Like water, at rest; it will be horizontal so the 
assignment will be equal to the unity. The minimum tolerable value will be 0.789 (0.8) [EFNARC, 
2002]. The U-box test method is utilized to test the filling volume of the concrete that you 
assemble. The height of the concrete on both sides is measured and provides an unnecessary 
amount of filling capacity. The contrast in height is h1-h2 filling height. If the concrete flows 
spontaneously like water, at rest it will be horizontal. Adequate length of filling length is 30 mm 
wide as recommended by European standards. 
 
                
 
 
 
 
 
 
 
 
 
 

Fig.1   V-funnel test apparatus                           Fig. 2 U-box test apparatus 
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Fig.3 L – box  apparatus 
The Workability and Mechanical properties of various 
Refer Table 5 Limitations according to European standards and Table 6 for workability values of 
SCC mixes 

Table 5 Limitations according to European standards 

 Method of 
workability 

test  

Minimum range 
in (mm) 

Maximum range in 
(mm) 

Slump flow 550 700 

T50 0 6 

L box 1.0 1.2 

V funnel 0 14 

U box 0 25 
 

Table 6 workability ranges of SCC mixes 

Mixtures with mineral 
admixtures 

W/
C 

rati
o 

Slum
p 

value 
(mm) 

V-
funnelvalu

e 
(Sec) 

U-Box 
value 
(h2-h1) 

mm 

L-Box value 
(h2/h1) 

T50 value 
(Sec) 

FA 30% mix   0.42 650 11 23.5 0.9 6.1 
FA 40% mix  0.42 655 9 24 0.95 6.64 
FA 50% mix   0.42 640 8.95 23.5 0.96 7 
SF   30% mix   0.42 670 8 25 0.87 6 
SF   40% mix   0.42 630 7 27 0.96 5.56 
SF   50% mix   0.42 690 6 25 0.93 7 

GGBS 30% mix 
 

0.42 660 12 24 0.91 5.2 

GGBS 40% mix 0.42 665 7 28 0.97 5.58 
GGBS 5 0% mix 

 
0.42 680 6 24 1.0 7 
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Refer Fig 4,5,6 for compressive, flexural and split tensile values for mixes containing mineral 
admixtures like FA, SF and GGBS 
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Fig 4. Compressive Strength values of various mixes including mineral admixtures 

 

 
 

Fig 5. Split Tensile Strength values of various mixes with mineral admixtures 
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Fig 6. Flexural Strength values of various mixes with mineral admixtures 

                                    

Summary 
The mechanical properties workability test of SCC combinations and the effects of the tests as per 
the following. 

1. All the SCC substantial blends had a good result in the workability. Compare with all the 
mineral admixtures, the GGBS series attained slump property parallel with FA and SF 
series. 

2. The utilization of mineral admixtures worked on the SCC and achieved good strength 
3. The effects of the mechanical properties (compressive, split, and flexure) had shown the 

huge execution contrasts and the high compressive strength has been gotten for the FA 
Specimen series. 

4. The 30% FA based SCC specimen accomplishes excellent Flexural strength and 50% 
GGBS specimens achieved decent split tensile strength 

5. Optimum water/cement (W/C) proportion was picked as 0.376 by weight, the proportion 
significantly past or not exactly this might cause isolation combined with hindering 
inclination in self-compacting concrete mixtures. 
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