
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                        |        Page 1 
 

Performance Assessment of Sustainable Concrete Using Steel Slag 

Aggregate and Bentonite-Modified Cementitious Matrix 

 

Syed Muzammil Alam Quadri Mohsin Alam Quadri1, Dr. A. P. Wadekar2, Dr. D. N. Kakade3 

1PG Student, Masters of Technology in Structural Engineering – P.E.S College of Engineering, 

 Chhatrapati Sambhajinagar, M.S. 
2Principal & Professor - P.E.S College of Engineering, Chhatrapati Sambhajinagar, M.S. 

3Associate Professor and Head of Civil Engineering Department - P.E.S College of Engineering,  

Chhatrapati Sambhajinagar, M.S. 

 

---------------------------------------------------------------------***--------------------------------------------------------------------

-
Abstract: -  

According to the WHO, concrete is the third most 

consumed material by humans after food and water. 

Concrete consists of cement, coarse aggregate, fine 

aggregate and water. In the production of cement, carbon 

dioxide is released into the environment, which becomes a 

big problem for environmental protection. Therefore, there 

is a need to modify the cement with some natural materials 

with pozzolanic properties. The aggregates, which are 

extracted from natural rocks and riverbeds, are used mined, 

it is important to look at alternatives to aggregates in the 

future. Compressive strength tests, split tensile strength tests 

after 3, 7 and 28 days were carried out and the flexural 

strength of the prism was determined, as well as the 

optimum content of bentonite, with different proportions of 

bentonite and 60% iron and steel slag replacing the weight 

of cement and coarse aggregate for a mix of M30 class 

concrete. It has the problem of disposal as waste and is of 

ecological interest. Steel slag is an industrial by-product of 

the steel industry. It is a non-metallic ceramic material 

formed by the reaction of fluxes such as calcium oxide with 

the non-metallic inorganic components present in steel 

scrap. The use of steel slag reduces the need for natural rock 

as a building material and thus protects our natural rock 

resources as much as possible. The recovery and recycling 

of recovered by-products and waste materials have 

economic and environmental reasons led to a rapid 

development of slag recycling. This way of using a waste 

material can solve problems of aggregate shortage at 

various construction sites and reduce environmental 

problems associated with aggregate mining. and steel slag, 

and it was found that there is more room for future research 

on bentonite dust and steel slag in the future. For our 

experiment, we need to study the strength of concrete by 

partially replacing cement with bentonite powder and C. 

with steel slag. We will try to substitute 0%, 10%, 20% and 

30% dentonite powder and 60% steel slag. Tests such as 

compressive strength, splitting tensile strength and flexural 

strength are examined, although these are higher values 

compared to conventional concrete. 

 

Key Words: Induction furnace slag; Super plasticizer; 

Compressive strength; Cleavage strength Flexible power,  

Billing test. 

 

INTRODUCTION: - 

Concrete is one of the most frequently used building 

materials in the world. Thermal conductivity and low 

flammability, but has very low tensile strength, limited 

ductility and low crack resistance. In the context of 

increased awareness of the harmful effects of global 

warming, green technologies need to be developed for 

effective resource management. Economics in construction 

can only be achieved if the building material is thought of 

down to the smallest detail and there is also a demand for 

natural aggregates, so the alternative materials must replace 

concrete as a building material in order to meet future 

problems. This project attempted to overcome this problem 

through the limited use of bentonite powder instead of 

cement and steel slag as a partial substitute for coarse 

aggregate.  

The result of Targan (2002) showed that the setting time of 

cements was generally accelerated when bentonite replaced 

part of the cement. of a primary mineral called 

montmorillonite, which gives it its properties. Metakaolin 

clay appears to have the greatest overall potential as an 

alternative pozzolanic material for concrete due to its 

availability in large quantities and relatively inexpensive 

price. This way of using a waste material can solve 

aggregate shortage problems at various construction sites 

and reduce environmental problems associated with 

aggregate extraction and waste disposal. Steel slag is an 

industrial by-product of steel production. Consequently, this 

project work investigates that M30 grade concrete was 

poured, varying the percentage replacement of coarse 

aggregate and cement by steel slag and bentonite powder, 

respectively. 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                        |        Page 2 
 

In that gift paintings, a strive has been made to apply 

bentonite powder as a supplementary binding cloth for 

cement. The fundamental goal of this paintings is to 

examine clean and hardened residences of M-30 grade 

concrete and urban made with bentonite powder as a partial 

alternative of cement and metallic slag partial alternative of 

coarse aggregate. 

 

 

Objectives: -  

Consequently, the main objectives of this investigations are 

to,  

• Determining the degree of strength improvement in 

concrete obtained after addition of Steel slag and 

Bentonite powder.  

• Compare the properties of conventional concrete 

mix M30 with the properties of concrete with steel 

slag and Bentonite partially replacing Coarse 

aggregate and Cement respectively.  

• Find the optimum percentage of bentonite powder 

that can be replaced for cement.  

 

METHODOLOGY: - 

The individual ingredients required for the casing of desired 

mix were collected and testes were carried for determining 

their physical properties. The mix proportion for this 

obtained by using different percentage of Bentonite powder 

is 0%, 10%, 20%, and 30% and the percentage of steel slag 

is 60%. The standard mix proportion for a M30 grade 

conventional concrete mix was obtained as per IS 10262-

2009. The mixing in their fresh and hardened states are 

evaluate. 

 

Physical properties of Steel Slag 

 

 
 

Chemical Composition of steel slag 

 
 

 

Physical properties of Bentonite powder 

 
 

 

MIX DESIGN DATA FOR M30 GRADE OF 

CONCRETE (AS PER IS 10262-2009) 
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TEST & RESULT: -  

 

Slump cone test on fresh concrete 

 

 
Slump of concrete in mm 

 

Compressive strength of concrete for Different percentage 

of Bentonite powder and 60% of Steel slag constant for 

curing days 

 
Compressive strength of concrete for Different percentage 

of Bentonite powder and 60% of Steel slag constant for 28 

days curing 

 

.

 
Average Compressive strength in MPa 

 

Split tensile strength of concrete for Different percentage of 

Bentonite powder and 60% of Steel slag constant for 7 days 

curing 

 
Split tensile strength of concrete for Different percentage of 

Bentonite powder and 60% Steel slag of constant for 28 

days curing 

 

 
 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                        |        Page 4 
 

 
Average Split tensile strength in MPa 

 

Flexural strength of concrete for Different percentage of 

Bentonite powder and 60% of Steel slag constant for 7 days 

curing. 

 
 

Flexural Strength of concrete for Different percentage of 

Bentonite powder and 60% of Steel slag constant for 28 

days curing 

 

 

 
Average Flexural strength in MPa 

 

 

 

 

 

 

 

CONCLUSION: - 

Based on the results and observation made in this 

experimental research study. The following conclusions are 

drawn. 

1. The experimental study proved to be a better method to 

provide a strong and durable concrete and also solve the 

problem of steel slag removal. 

2. After carrying out all the tests on the specimens, it was 

observed that up to 20% substitution of cement for bentonite 

achieves good compressive and splitting tensile strength, 

while confirming the properties of concrete with the same 

proportion of bentonite and conventional cement. be 

inefficient. 

3. From this we conclude that the cement can be partially 

replaced with bentonite without affecting the strength 

properties. 

4. The compressive electricity, break up tensile electricity 

and flexural electricity of the cubes, cylinders and beams 

will increase whilst the 10% and 20% of cement is changed 

through Bentonite and 60% of Coarse mixture is changed 

through metallic slag. When the 30% changed through 

Bentonite with 60% of Steel slag, discount in compressive 

electricity, break up tensile electricity and flexural 

electricity is observed. 

5. An increase in compressive strength of 14.23 and 

13.85% is observed when replacing 20% cement with 

bentonite and 60% coarse aggregate with steel slag after 7 

and 28 days, respectively, compared to normal concrete. 

And resistance decreases by 10.11% and 12.37% when the 

cement is replaced by 30% bentonite and the coarse 

aggregate is replaced by 60% steel slag when the 

aggregate/cement ratio (A/C) is 3.25 and the water/cement 

ratio (A/C) 0.40. 
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