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Abstract: Concrete is a very versatile material. The rapid 
growth of the industry produces a large amount of by-products 
and waste, which can be used as SCM machines for ash, silica 
fume, slag, melting of granular soil, iron slag, etc. This waste is 
used to improve concrete structures with a new blending 
framework. Cement, sand and aggregate were mixed in a certain 
ratio. The proportion began to maximize the strength of the 
concrete mixture. In real time, the mixture could be easily 
nourished on construction projects, so it took a certain amount of 
time to achieve sustainable benefits. It is usually 28 days to get a 
full booster for the production of the mixture. Aggregates and 
silica fume were mixed at specific levels of 0%, 5%, 10%, 15% 
and 20%. This inclusion was tested and produced the strongest 
distribution at any given time. Analyzes of compressive strength, 
insulation tension, flexural strength, and shear strength tests 
were performed on concrete mixtures from M-0 to M-20. This 
paper examines the aforementioned tests on various compositions 
of the material. 

 
Key word: Compressive Strength, Splitting Tensile, Flexural 

Strength and Shear Strength test, Silica Fume, Steel Slag 
Content. 

I. INTRODUCTION 

Concrete is one of the most versatile building materials. 
Technical persons are constantly breaking restrictions to 
improve performance with the help of ground-breaking 
organic additives and complementary cement materials. 
Currently, most concrete mixtures contain supplementary 
cement resources that are part of the cement component. 
These materials are a by-product of other processes. The 
main advantage of SCM is that it can replace a certain 
amount of cement and provide the properties of cement.  

1.1 Supplementary Cementations Material 

Recently, severe environmental pollution controls and 
systems have increased industrial waste and increased the 
number of by-products that is used as SCM and granulation 
with smelting furnaces. These materials not only check for 
contamination, but also prevent fresh and moisturized 
concrete from improving its properties. 

1.2 Ground granulated blast furnace Slag 

Granular melting furnace is produced by cooling molten 
slag, a by-product of steel from the melting furnace,  
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with water or steam and drying to produce granular glass 
products that are converted to fine powder. 

1.3 Silica Fume 

Silica smoke is a valid particle of borzoi material when 
measured using nitrogen adsorption technology on particles 
with an average volume close to 100 volumes for high 
accuracy and high silica content. 

II. BACKGROUND OF THE STUDY 

Luo et al. (2019) investigation of the consequence of silica 
smoke (SF) on the belongings of concrete containing steel 
slag powder (SSP). Pressure test and split strength test for 
concretes with different contents of SF and SSP and 
analyzed and synthesized the test results. The results showed 
that the incorporation of SF increased brittleness, 
compressive strength, and concrete compressive strength. 
SF can increase brittleness, compressive strength and 
compressive strength of concrete. 
Parthi et al., (2018) in the current situation, the requirement 
to limit the problem of overuse of natural aggregates and 
disposal of secondary industrial products has become an 
environmental issue due to the resulting pollution. This 
paper presents alternatives to concrete made from various 
industrial products, such as silica foam in concrete and iron 
silage. The main objective of this study was to study the 
feasibility of using iron slag as a filler and silica fume as a 
mixture of concrete, and to determine the optimal value to 
replace iron slag in concrete. 
Ortega-López et al. (2017) in this paper, we investigated the 
possibility of producing fiber reinforced concrete and using 
recycled carbon steel. The results show that fiber reinforced 
steel can produce the right steel slag, meet standard 
requirements for use on sidewalks and tiles, and improve its 
properties. 
Gupta & Saxena (2017) The purpose of this experiment was 
to test the fine bone at 0%, 10%, 20%, 30%, and 40% 
against concrete M25 and M30 grade concrete after 7, 14, 
28, and 50 days of water treatment Was to study the effect 
of steel slag as a partial substitute for wood. . The results 
show that water treatment for 7, 14, 28, and 50 days replaces 
the significant strength fluctuations of fine aggregate with 
solid slag. 
Vidivelli & Subbulakshmi (2016) the scope of this study is 
to study the effects of mineral additives and by-products on 
HPC performance. Research has shown that the combined 
use of silica smoke, bottom ash, and all-steel slag has 
improved the mechanical properties of HPC, so that three 
materials in HPC manufacturing can be used as partial 
replacements.  
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Roslan, et al. (2016) Pozzolanic activity test results indicate 
that steel sludge is highly reactive due to its high 
conductivity loss, which is about 72.9% versus 43.3% of 
steel slag. Ultimately, the development of concrete 
compressive strength due to the inclusion of steel sludge of 
15% and 20% steel slag increased the strength of control 
mixes, especially in post-treated ages. 
Depending on the experimental conditions used in this 
study, the following results are obtained: 
A. Hard slag and solid sludge show a decrease in 
conductivity over time. 
B. XRD tests performed on steel slag and steel sludge 
revealed strange broadband metal patterns for the 
amorphous phase with sharp crystalline peaks. 
C. The TGA of a paste containing 20% solid slag and 20% 
steel suffered a certain weight loss with increasing 
temperature. 
D. Inclusion of both steel slag and steel sludge in cement 
concrete increases its compressive strength. 
E. Concrete slag and hard sludge provided a positive 
improvement in flexural strength. 
Guleria & Salhotra (2016) in the current era, very 
important developments have been made in the field of 
construction, especially in the field of concrete technology. 
Concrete is the most versatile material due to constant 
demand. Thus, there is room for crack-free concrete for 
crack-free and sustainable construction. This article 
describes silica fume and its morphology, small and Nano 
particulate silica, and its effect on concrete properties. 
Previous studies have shown that combining the use of 
pozzolans, MS and NS, results in superior properties. 
Palankar et al. (2016) this study describes the durability 
performance of alkali-activated concrete mixtures 
containing coarse slag steel. Steel slag aggregate, a waste 
obtained from the steel industry as coarse aggregate, is 
incorporated into alkali activated slag (AASC) and alkali 
activated slag ash (AASFC) by replacing conventional 
natural aggregate. 

II. MATERIALS & METHODOLOGY 

Silica smoke is a by-product of the use of coke in electric 
furnaces to reduce high-purity .  

Table 1: Physical Properties of silica fume. 

 

IV. ANALYSIS AND RESULT 

The wet concrete was pressed into the mold by hand in three 
layers and then held on a vibrator to apply pressure. After 
compression, the samples were finished smoothly and 
covered with a burlap bag. After 24 hours, the samples were 
disassembled and transferred to a processing tank where 
they were allowed to heal for 28 days. A wide range of 
materials can be used as a substitute for natural aggregate. 
When using new materials as concrete blocks, the three 
main considerations involved are: 
The economic use of unconventional materials in concrete 
depends on several factors, including the transportation 
required, the volume available, and mixed design 
requirements to transport the material from industry to the 
construction site. In many cases, the source is outside the 

potential market for high-cost concrete. Separating useful 
substances from unwanted substances is also expensive. 
 

 
Figure 1: Percentage Replacement of cement by Silica 

Fume - Average Compressive Strength in N/mm2 

 

 
Figure 1: Splitting Tensile Strength of M25 - Average 

Compressive Strength in N/mm2 

 

 
Figure 3: Flexural Strength of M25 Concrete - Average 

Compressive Strength in N/mm2 
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Figure 4 : Shear Strength of Concrete With Different 

Percentage 

Based on the experimental results obtained for changing 
aggregates in cement and concrete at different rates, the 
following results can be derived. 

V. CONCLUSION 

The rapid development of this industry has resulted in many 
commodities or wastes that can be used as SCM, such as 
ash, silicon smoke, granular slag, and iron slag. This waste 
is used to improve new concrete structural frames for 
mixing, cementing, polishing and collecting. The high 
strength of the concrete mixture has begun to balance. In 
real time, this combination can be used in construction 
activities, so it takes time to generate energy. The total time 
for mixture production is typically 28 days. Stabilization is 
monitored and a strong mixing ratio is obtained over a 
period of time. Experimental analysis of compressive, 
fracture, elastic, and shear strengths was performed on 
concrete mixes of M-0 to M-20 containing different 
concentrations of silicon powder and 25% slag compounds 
instead of cement. The study investigated different materials 
based on test results obtained by mixing different 
proportions of male fume substitutes and iron slag 
substitutes. 
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