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Abstract: 

This paper reveals the experimental inspection carried out to evaluate the characteristics of concrete using the steel slag as a 

coarse aggregate. Concrete is most commonly used material than any other material in the world so the use of concrete is 

necessary at the same time which leads to the scarcity of aggregate is also increased now a days. The industrial waste has been 

encouraged in construction industries because it reduces the usage of natural resources. Fly ash, silica fume and steel slag where 

considered as a common industrial waste materials. These materials are successfully used in construction industries for the partial 

and full replacement in concrete. In this study of M20 grades of concrete  with  W/C ratio 0.45 respectively for the partial  

replacement of coarse aggregate 20%,40%,60%,80% and 100% by steel slag. 
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1. INTRODUCTION 

 

The aggregates contribute body to the concrete and plays a 

important role in concrete properties such as workability, 

strength and durability. The conventional concrete consist fine 

aggregate as sand, coarse aggregate as gravel, granite in 

various sizes and shapes. To reduce the environmental 

problems a huge interest developed to use the industrial wastes 

as a construction materials. The industrial wastes such as coal 

ash, blast furnace slag and steel slag are the substituents to the 

natural aggregate. These substituent’s reduces the problems 

arising due to the lack of aggregate in the construction site. 

 

2. MATERIALS: 

 

2.1 Cement 

Ordinary Portland cement of 43 grades with specific gravity 

3.2 is used as a binder. 

2.2 Fine aggregate 

River sand is used with a specific gravity 2.45, 

Water absorption 0.7% 

Finesse modulus 3.942% 

2.3 Coarse aggregate 

Granite coarse aggregate with specific gravity 2.88, 

Water absorption34.6% 

2.4 Steel slag 

From the basic oxygen furnace slag steel slag is collected 

 

 Table.1. Steel slag composition  

Compounds Composition in % 

Calcium oxide 43 

Silicon oxide 15 

Iron oxide 25 

Magnesium oxide 08 

Manganese oxide 05 

Aluminium oxide 02 

Sulfur oxide 0.07 

Table.2. Physical properties of steel slag 

Specific gravity 2.65 

water absorption 1.35% 

 

2.5 Water 

According to the IS 456-2000 portable drinking water having 

pH 7 is used for concreting and also used for curing of 

specimens. 

 

2.6 Mix design for M20 grade of concrete 

As per IS 456-2000 

 

 Characteristic strength of concrete is 26.6N/mm
2
 

 Water cement ratio 0.45 

 Water content for 50mm slump is 186 liter. 

 Cement content 420Kg/m
3
 

 Fine aggregate 740Kg/m
3
 

 Coarse aggregate 1098Kg/m
3
 

 Mixed design Ratio 1:1.7:3 

 

3. EXPERIMENTS 

 

3.1 Compressive strength test 

To determine the compressive strength of cubes (150mm* 

150mm*150mm) are casted for M20 grade of concrete. To 

obtain the compressive strength for twenty eight days. 

 

3.2 Split tensile strength test 

To determine the Split tensile strength the 3 cylinders of 

dimension 150mm diameter and 300mm height are casted for 

M20 grade of concrete. To obtain the split tensile strength for 

twenty eight days. 

 

3.3 Flexural strength test 

To determine the flexural strength the 3 beams of dimension 

100mm*100mm*500mm are casted for M20 grade of concrete. 

To obtain the flexural strength for twenty eight days. 
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4. RESULTS 

 

4.1 Compressive strength-The results as shown in graph, the 

strength of the concrete is maximum by the 60% replacement 

of natural aggregate by the steel slag. The complete 

replacement of steel slag, the concrete having the strength 

lesser than the 60%. 

 
4.2 Split tensile strength –In case of split tensile strength of the 

concrete is maximum at 60% replacement of the steel slag. 

 
4.3 Flexural strength test-The flexural strength of the concrete 

is maximum at 60% of replacement of steel slag. 

 

 

5. CONCLUSIONS 

 

 The replacement of the coarse aggregate by steel slag 

by 60% is beneficial for the better workability and strength. 

 The compressive strength of concrete gradually 

increases by 20%, 40% and 60% replacement by steel slag 

aggregate but the strength decreases by the 80% and 100% 

replacement. 

 The split tensile strength of concrete   gradually 

increases by 20%, 40% and 60% replacement by steel slag 

aggregate but the strength decreases by the 80% and 100% 

replacement.  

 The flexural strength of concrete   gradually increases 

by 20%, 40% and 60% replacement by steel slag aggregate but 

the strength decreases by the 80% and 100% replacement. 

 By this study we can reduce the environmental 

impact. 

 

6. REFERENCES 

 

[1]. Akihiko Y, Takashi Y. Study of utilization of steel slag has 

coarse aggregate for concrete. Akshikaya Kogyo Daigaku 

Kenkyu Shuroku 1996:23:79/85. 

 

[2]. Alnuaimi S (2005) “Use of steel slag as replacement for 

coarse aggregate in reinforced concrete slender columns”, the 

WIT e Lib, paper ID=20138. 

 

[3]. Bell, David, lakeside industries, Issaquah, WA, personal 

communication,April8,2015 

 

[4].Lockman, G.Michael, Geotechnicle material sengineer, 

south Carolina department of transportation, personal commun 

ication, April 30, 2015 

 

[5]. Zigmund, lisa, administrator, office of material 

management, Ohio department of transportation, personal 

communication, April20, 2015. 

 

[6]. For mix design referIS 456-2000, IS 10262-2009 


