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Abstract. In SCC, also called self-compacting concrete (SCC), voids are 
filled by its own weight, which prevents vibration. Large office building 
construction in Japan can significantly reduce noise levels on construction 
sites and associated environmental effects by implementing the use of SCC. 
According to the method, gravel makes up 50% of the concrete mix's packed 
density, while sand makes up 50% of mortar's packed density. Because 
gravel and sand are considered independently, SCC has a relatively high 
paste content. Thus, many SCC mixes are stronger than they should be. 
Recently, there has been a greater acceptance of the use of SCC. Concrete is 
a crucial and often utilised building material, hence attempts must be made 
to make it better by, for instance, constructing structures with enhanced 
mechanical and durability properties. The behaviour of concrete's 
compressive strength and its splitting tensile strength is correlated. Analysis 
and experimental testing of self-compacting concrete (SCC) from different 
concrete classes were conducted. It was expected that both types of concrete 
would reach their desired compressive strengths of 25 N/mm2, 30 N/mm2, 
and 35 N/mm2 at 7, 14, and 28 days. Concrete sample measuring 150 mm in 
cube shape had their compressive and splitting tensile properties evaluated 
at 7, 14- and 28-days using compression testing apparatus. 
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1 Introduction 

SCC concrete was initially created in Japan in 1980 and is renowned for its exceptional 
deformability and resistance to segregation. Even with overloaded reinforcing, it can fill the 
formwork entirely and flow on its own weight [1-2]. High fluidity, strong segregation 
resistance, unique self-compatibility, no requirement for vibration during placement, and 
noiseless construction are only a few of the advantageous qualities of SCC [3]. One of SCC's 
distinctive features is how quickly concrete can be placed in a little amount of time. SCC 
gives you improved finishing and structural longevity in addition to a totally high degree of 
homogeneity, homogeneous concrete strength, and less concrete void areas [4]. Comparable 
engineering qualities and durability are also attained by way of SCC as compared to standard 
vibrated concrete. These days, there was a greater acceptance of the usage of SCC. 
Improvements must be made to concrete since it is one of the most significant and often used 
building materials [5-6]. For example, structures with enhanced mechanical and durability 
features should be developed. Recent developments in self-compacting concrete (SCC) have 
resulted in notable technological improvements [7]. Due to its use of concrete's weight, SCC 
has made it easier to place concrete between rebar without external vibration. Construction 
sites with SCC experience a reduction in both costs and time as a result of less noise pollution. 
For a successful execution, it is crucial to maintain the workability of the concrete by adding 
water to it over a long period of time [8-9]. At the beginning of the 20th century, 
reinforcement bars were widely used in concrete. Water use in cement has been found to have 
negative effects according to recent research. Super plasticizers and binder materials are 
required to make SCC workable and viscous [10]. A concrete mix can be designed by 
reducing aggregate to cement ratios, increasing cement paste, and controlling coarse 
aggregate sizes [11]. Several binder materials are used in SCCs, demonstrating the need for 
the right combination of types and weights in order to increase concrete durability and 
strength, as well as the corresponding benefits, including reduced pollution during cement 
production and participation in sustainable development [12-13]. Concerning this matter, 
namely the high cost associated with the use of cement and super plasticizer, consideration 
has been given to substituting using metakaolin and other substitute supplemental 
cementations materials (SCMs) in addition to Portland cement [14]. Due to environmental 
concerns about CO2 emissions from mining raw materials and cement production, additives 
can reduce cement consumption [15]. With metakaolin, concrete becomes more resistant to 
chemicals, alkali-silica reactions, freeze-thaw cycles, and chemical attacks. Also, metakaolin 
can improve the compressive and flexural strength of concrete [16-17]. A model for the mix 
design of SCC incorporating metakaolin has been proposed and presented [18], because of 
the variety of materials and substances used in this type of concrete, the complex mix design, 
and the difficulties in formulating relationships among these parameters. Various concrete 
classes were evaluated in this study to determine their compressive and splitting tensile 
strengths using an analysis and an experiment. In 7, 14 and 28 days, the concrete had to 
achieve compressive strengths of 20N/mm2, 25N/mm2, and 30N/mm2. Compression testing 
equipment evaluated the compressive and splitting tensile properties of concrete samples 
measuring 150 mm in cube shape at 7, 14 and 28-days [20]. 

2 Methodology

SCC concrete is highly malleable and resists segregation. Under the weight of the material, 
it may completely fill the formwork despite substantial reinforcement. High fluidity, strong 
segregation resistance, distinct self-compatibility, no requirement for vibration during 
placement, and noiseless construction are only a few of the many advantages of SCC. Super 
plasticizer and binder ingredients are critical to SCC in order to prevent separation and 
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produce high workability and appropriate viscosity. A perfect concrete mix can be achieved 
by controlling the largest coarse aggregates, increasing cement paste with a certain water-to-
cement ratio, and reducing cement materials to aggregate percentages. SCCs of different 
concrete classes are analysed and compared for their compressive and tensile splitting 
strengths.  In order to reach 25 N/mm2, 30 N/mm2, and 35 N/mm2 compressive strengths, 
SSC was supposed to be tested at 7, 14, and 28 days. Concrete samples measuring 150 mm 
in cubic shape were tested for compressive and splitting tensile properties using compression 
testing apparatus. 

2.1 Material investigation

Firstly, the materials that were used for preparing the concrete were tested, and the results 
are observed. The test findings for the materials are used to produce the concrete mix design 
for the M25, M30, and M35 grades of concrete. After the slump flow and Vie requirements, 
among others, were met, the amount of course and fine particles were modified even further 
to ensure they met all of the new concrete parameters required by SCC. Common types of 
cement include Ordinary Portland Cement (OPC). As a part of this study, OPC grade 43 was 
used, which is compliant with IS: 279-2015. This cement has been investigated for its 
significant attributes. In addition, river sand frequently contains fine to medium-sized grains 
between 0.075 mm and 4.75 mm in size. The colour of river sand is usually beige or light 
grey. A coarse aggregate test was conducted. There were 15.40% aggregate impact value and 
21.29% aggregate crushing value for the aggregate that was used.  

Table 1: Ordinary Portland cement components 

S. NO Property Value
1 Grade of Cement grade 43 
2 Specific Gravity 3.14 
3 Normal Consistency 25-30% 
4 Initial Setting time of cement  30 minutes 
 Final Setting time of cement 600 minutes 

5  Compressive strength for 3 days 22 N/mm²         
  Compressive strength for 7 days  33 N/mm²         
  Compressive strength for 28 days 43N/mm² 

 
Table 1 provides statistical information related to various properties and characteristics of 
cement. First of all, the cement is classified as grade 43, indicating its energy and suitability 
for construction purposes. Its unique gravity is noted as 3.15 that is a crucial parameter 
indicating its density. A cement paste with a normal consistency requires between 25 and 30 
percent water. This is known as the "normal consistency" degree. Furthermore, it states that 
the cement paste takes 30 minutes to start solidifying after combining with water for the 
preliminary setting time, and 600 minutes for the ultimate setting period. Additionally, the 
cement's compressive strength is reported at various curing intervals; the values are 22 
N/mm2 at day 7, 33 N/mm² at day 14, and 43 N/mm² at day 28. 

Table 2: Components of natural sand (fine aggregate) 

S. No Property Value
1 Grading of Sand Zone II as per IS 383 - 
2 Specific Gravity of natural sand 2.58 
3 Natural-sand-Density 1671 kg/m³ 
4 Absorption of water in natural sand 1.61 % 
5 Fineness-Modulus of natural sand 2.45 
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Table 2 provides information that offers insights into various properties of sand used in 
construction. Firstly, the sand is classified as Zone II according to IS 383, indicating its 
suitability for use in concrete mixes. Its specific gravity is noted as 2.58, which indicates its 
density relative to water and affects its relative weight by unit volume. The amount of sand 
expressed as 1671 kg/m3 refers to its mass in unit volume, which is an important 
consideration in calculating the amount of sand required for a certain amount of concrete 
Strength and workability of the mixture is based on the fineness index or 2.45, which reflects 
the size of the sand particles. 

Table 3: Component of Coarse- aggrgate properties 

S. No Property Value

1 Specific Gravity of Coarse- 
aggrgate 2.87 

2 Coarse- aggregate-Density 1691 kg/m³ 

3 Water Absorption of Coarse- 
aggrgate 0.85 % 

4 Coarse- aggregate-Crushing 
Value 21.34 % 

5 Impact Value of Coarse- 
aggrgate 15.40 % 

6 Coarse- aggregate-Fineness 
Modulus 5.65 

 
Table 3 provides recorded outlines of important building of a material, probable mixture, 
typically applied in manufacturing applications. Firstly, the specific gravity is reported as 
2.87, denoting its density relative to water and influencing its weight according to unit 
amount. The material's density, which is 1691 kg/m³ and gives information about its mass 
per unit volume, is important information to know when determining out what quantity of 
material is needed for specific concrete mixes. Additionally, the water absorption charge is 
cited at 0.85%, indicating the material's ability to take in moisture when exposed to water. 
The crushing value, measured at 21.34%, signifies the material resistance to crushing under 
compressive loads, whilst the impact value, measured at 15.40%, presentations its resistance 
to impact forces. The cohesion and workability of the concrete mix are influenced by the 
fineness modulus of 5.65, which also indicates the fineness of the material particles. 

3 Result and Discussion 

The advent of self-compacting concrete (SCC) in recent years has resulted in extensive 
technological advancements. By using the weight of the concrete itself, the use of SCC has 
made it easier to place concrete among the rebar without the want for external vibration. SCC 
reduces both noise pollution and production site costs in addition to reducing production 
time. For SCC to maintain high workability and viscosity and prevent separation, super 
plasticizers and binder materials are required. In addition, they provide solutions for reducing 
aggregate to cement ratios, increasing cement paste with a specific water to cement ratio, and 
controlling the largest coarse aggregates in concrete mixes. In comparison to conventional 
concretes, SCCs use a large volume of binder materials, which emphasizes the importance 
of using the right type and weight combination of these materials to provide higher durability 
and strength of concrete, which also contributes to the reduction of pollution during cement 
production and participation in sustainable development. Due to the high cost associated with 
cement and super plasticizer, consideration has been given to substituting them. It is 
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investigated whether self-compacting concrete (SCC) can resist splitting tensile and 
compressive stresses using analytical and experimental methods. A compressive strength of 
25 N/mm2, 30 N/mm2, and 35 N/mm2 was predicted for SSC on days 7, 14 and 28. Concrete 
sample measuring 150 mm in cubes had their compressive and splitting tensile qualities 
evaluated at 7, 14, and 28-days using compression testing apparatus. 

Table 4: Compressive strength for various grade of concrete 

Compressive-
Strength (N/mm2)

Concrete grade
M25 M30 M35

D1- 7 Days 14 24 26 
D2- 14 Days 22 26 34 
D3- 28 Days 32 38 42 

 
As shown in Table 4, concrete's compressive strength for different grades is expressed as 
days at various curing rates. As a first point, the concrete grades listed here vary in mix 
proportions and specifications based on M25, M30, and M35. M25 grade concrete reaches 
compressive strength after 7, 14 and 28 days at 14 N/mm2, 22 N/mm2 and 32 N/mm2, 
respectively. Compared to M30 grade concrete, which measures 24 N/mm2 after seven days, 
26 N/mm2 after 14 days, and 38 N/mm2 after 28 days, M30 grade concrete gives you a 
stronger compressive force. A concrete mix of grade M35 reaches a compression strength of 
42 N/mm2 after 28 days, while a concrete mix of grade A reaches a compressive strength of 
34 N/mm2 after 14 days. 

Table 5: Spilt tensile strength for various concrete grade 

Spilt tensile 
strength in N/mm2 

Concrete grade 
M25 M30 M35

D1- 7 Days 1.0 1.2 1.6 
D2- 14 Days 1.6 1.95 2.6 
D3- 28 Days 1.8 2.35 2.8 

 
According to Table 5, concrete's split tensile strength values for different classes at different 
curing times are displayed. Each of the concrete grades listed above, M25, M30, and M35, 
denotes a different proportion of mix materials and requirements on the mix. There are at 
least 42 N/mm2 of compressive strength in a 28-day concrete of M35 grade compared to 26 
N/mm2 at 7 days and 34 N/mm2 at 14 days when concrete of the same grade is cured for 28 
days. Upon tensile testing, it was found that concrete grade M30 had 1.2 N/mm2 split tensile 
strength after seven days, 1.95 N/mm2 after fourteen days, and 2.35 N/mm2 after 28 days. In 
any case, whatever the case may be, concrete of M35 grade is significantly more powerful in 
terms of split tensile strength than concrete of other grades. There is a significant increase of 
1.6N/mm2 at 7 days, which increases to 2.6N/mm2 at 14 days, and peaks out at 2.8N/mm2 
at 28 days. 

4 Comparative Analysis

Comparative analysis of different types of concrete, especially M25, M30, and M35, provides 
insightful revelations about their mechanical properties at different curing stages. The figures 
show the improvement in the density distributed compressive strength when this concrete 
matures in a certain period of time. In both mechanical properties M35 concrete consistently 
outperforms M25 and M30 grades, reaching higher compressive and split tensile strengths. 
This superiority is most noticeable at 28 days of curing, where M35 reaches its strength the 
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peak, which significantly exceeds the values recorded in previous experiments at 7 and 14 
days, confirms the important effect, revealing that taking longer is important for optimal 
strength development in high concrete such as M35. This comprehensive analysis helps to 
understand the long-term behavior of various concrete compositions, and serves as a guide 
for choosing the appropriate concrete and curing schedule to ensure structural integrity and 
durability stay long in the construction industry. 

 

Fig. 1: Outcomes of different concrete grades compressive strengths for varying curing times 

 Fig. 1 illustrates the assessment of compressive strength values amongst M25, M30, and 
M35 concrete grades, highlighting the superior overall performance of M35 grade concrete. 
It clearly demonstrates that the most compressive strength value is achieved in M35 concrete 
grade as compared to M25 and M30 grades. Furthermore, the determine emphasizes the 
importance of curing period on compressive strength, in particular for M35 grade concrete. 
The data indicate that the maximum compressive strength at day 28 exceeds the values at day 
7 and day 14, highlighting the significance of longer curing times in enhancing concrete 
strength trends. 

 
Fig. 2: Impact of different concrete grades split tensile strength at various curing days  

Fig. 2 illustrates the assessment of spilt tensile strength values amongst M25, M30, and M35 
concrete grades, highlighting the superior overall performance of M35 grade concrete. It 
clearly demonstrates that the most spilt tensile strength value is achieved in M35 concrete 
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grade as compared to M25 and M30 grades. Furthermore, the determine emphasizes the 
importance of curing period on tensile strength, in particular for M35 grade concrete. The 
data indicate that the maximum spilt tensile strength at day 28 exceeds the values at day 7 
and day 14, highlighting the significance of longer curing times in enhancing concrete 
strength trends. 

5 Conclusion

In terms of durability and engineering qualities, SCC is comparable to traditional vibrated 
concrete. The use of SCC has recently begun to gain traction. Splitting tensile along with 
compressive strengths of multiple varieties of concrete were studied. Compressive strengths 
of 25 N/mm2, 30 N/mm2, and 35 N/mm2 should be achieved in 7, 14, and 28 days, 
respectively. Concrete specimens with a 150 mm cube shape were tested for compression 
and splitting tensile strength after 7, 14, and 28 days. Testing the strength of concrete grades 
M25, M30, and M35 at various curing times (7, 14, and 28 days). 

• In seven days, concrete grade M25 has a compressive strength of 14 N/mm2, in fourteen 
days, it has a compressive strength of 22 N/mm2, and in 28 days it has a compressive 
strength of 32 N/mm2. The M30 concrete sample was measured at 38 N/mm2, 26 
N/mm2, and 24 N/mm2. In the course of 28 days, 28 N/mm2 of concrete of grade M35 
is rated at 26 N/mm2, 34 N/mm2 after 14 days, and 42 N/mm2 after 7 days. 

• A concrete sample of M25 grade has a split tensile strength of 1.0 N/mm2, 1.6 N/mm2, 
and 1.8 N/mm2 at 7, 14, and 28 days. At seven days, the compressive strength of M30 
grade concrete is 1.2 N/mm2, at fourteen days, it is 1.95 N/mm2, and at 28 days, it is 
2.35 N/mm2. It takes 7 days for the values of M35 grade concrete to increase to 1.6 
N/mm2, 14 days to reach 2.6 N/mm2, and 28 days to reach 2.8 N/mm2. 

• There is a greater maximum compressive and split tensile strength rating for M35 grade 
compared to M25 and M30 grades. There was emphasis on the need for a longer curing 
time. There is a greater increase in maximum compressive strength after 28 days than 
after 7 and 14 days 
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