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Abstract: 

This paper presents the evaluation of performance of Concrete using foundry by products as partial rep lacement in coarse & fine 

aggregates. Use of slag – a waste industrial byproduct of iron and steel production provides great opportunity to utilize it as an 

alternative to normally available aggeregates (course and fine). 
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I. INTRODUCTION: 

 

Sustainable construction mainly aims at reduction of negative 

environmental impact resulted by construction industry which is 

the largest consumer of natural resources. Over a period of time, 

waste management has become one of the most complex and 

challenging problem in the world which is affecting the 

environment. The rap id growth of industrialization gave birth to  

numerous  kinds  of  waste  by products  which  are  

environmentally  hazard  and  creates problems of storage. 

Always, construction industry has been at forefront in 

consuming these waste products in large quantities . The  

consumption  of  slag in  concrete  not  only  helps  in reducing  

green  house  gases  but  also  helps  in  making  environmentally  

friendly  material. During the production of iron and steel, fluxes 

(limestone and/or dolomite) are charged into blast furnace along 

with coke for fuel. The coke is combusted to produce carbon 

monoxide,  

 

This reduces iron ore into molten iron product.   

 

 India’s crude steel production grew by 9.4 per cent year-on-

year to at8.1Million Tonnes (MT) in August 2016.  

 During April-August 2016, crude steel production in the 

country grew by 7 per cent year-on-year to 39.98 MT. 

 Over April-August 2016, steel imports fell 34.5 per cent 

year-on-year to 3.01 MT, while steel exports rose 23.6 per 

cent year-on-year to 2.38 MT. 

 

During the production of iron and steel, fluxes (limestone and/or 

dolomite) are charged into blast furnace along with coke for fuel.  

The coke is combusted to produce carbon monoxide, which 

reduces iron ore into molten iron product. Fluxing agents 

separate impurities and slag is produced during separation of 

molten steel. Slag is a non-metallic inert by-product primarily 

consists of silicates, alumina silicates, and calcium-alumina-

silicates. Generally a blast furnace operates on a continuous 

basis and produces approximately 250 — 300 kg of slag per 

tonnes of iron produced. 

 

 The total steel production in India is about 72.20 Million Tones 

and the waste generated annually is around 18 Million Tones 

(considerably higher than the world average) but hardly 25% are 

being used mostly in cement production.  Remain ing 75% of 

waste i.e. SLAG are just thrown away as land-fills causing 

adverse environmental effects. Even though their application in 

construction reduces the quantity of landfills, which is why it  

can be considered as partial or total waste management, some 

waste materials might contain increased concentrations of 

substances harmful to human health or to the environment, 

especially when it reacts with water. So here in addition to 

utilizat ion of slag as a replacement for coarse aggregate (gravel) 

the water which is used for curing is analyzed fo r leachate 

(metals). 

 

On the basis of data from previously published works. 

Recycled materials used in construction may be classified 

according to their source: 

 

 a) Industrial waste and/or by-products (min ing waste rock, 

metallurg ical slags, foundry sand, coal fly ash, municipal sol id 

waste incinerator ash, etc.  

 b) Road by-products, such as reclaimed concrete pavement 

materials, and reclaimed asphalt pavement materials.  

 

At the same time, having in mind that the national environmental 

strategy defines waste management as national prio rity with the 

so-called no-landfill concept, for the realization of which one 

should close the circle o f avoiding the very creation of waste, 

reducing the quantity and harmfulness, recycling and reuse and 

some industrial waste materials. 

 

II.LITERATURE REVIEW  

 

Several researchers investigated the use of WFS in various civil 

applications. Billie J. Lindsay and Terry J. Logan [1] reported 

agricultural Reuse of Foundry Sand, normally used in blended 

top soil for residential, landscaping, industrial, or reclamation 

purposes and as a rooting zone for sports turf. 
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T.R.Naik et.al.[2] reported that excavatable flowable slurry with 

desirable physical properties can be manufactured using foundry 

sand as a replacement for fly ash up to 85%.  Tara Sen and 

Umesh Mishra [3] reported the use of FWS in village road 

construction.  Evaggelia Petavratzi and Scott Wilson [4] reported 

the use of foundry sand into facing bricks as filler was successful 

at small substitution rates (primary sand substitution at 2.5 and 

5%).Alberta C. Carpenter and Kevin H. Gardner[5] studied the 

use of Industrial By-Products in Urban Roadway Infrastructure. 

 

III. EXPERIMENTAL PROGRAMME  

 

Object of Testing: 

The main objective of testing was to know the behavior of 

concrete with replacement of coarse and fine aggregate with 

foundry slag respectively at room temperature. The main 

parameters studied were compressive strength and leachate 

analysis (metals). The materials used for casting concrete 

samples are described.  

 

Materials used in Present Work  

Cement: IS mark 53 grade cement was used for all concrete 

mixes. The cement used was fresh and without any lumps  

 

Coarse aggregates Locally available coarse aggregates having 

the maximum size of 10 mm to 20mm were used in the present 

work. The 20mm aggregates were first sieved through 20mm 

sieve and then it was washed to remove dust and dirt and was 

dried to surface-dry condition. 

 

Fine aggregate Fine aggregate can be naturally or crushed. The 

specification required that it should consists of hard, dense, 

durable, uncoated fragments and shall be free from impurities 

such as dust, clay, silt, mica and organic matter, soft and flaky 

particles. The sand particles should also pack to give minimum 

water. The sand used for the experimental programme was 

locally procured and conformed to grad ing zone III as per IS: 

383-1970. The sand was first sieved through 4.75 mm sieve to 

remove any particles greater than 4.75 mm and then was washed 

to remove the dust. 

 

 
Figure. 1.Demand of Foundry 

Foundry slag Metal foundries use large amounts of coarse as 

part of the metal casting process.  Foundries successfully recycle 

and reuse the coarse many times in casting process. When the 

coarse can no longer be reused in the foundry, it is removed 

from the foundry and is termed as “foundry waste coarse.” Like 

many waste products. Foundry has beneficial applicat ions to 

other industries. Foundry consists primarily o f silica sand, coated 

with a thin film of burnt carbon, residual binder (bentonite, sea 

coal, resins) and dust. 

 

 
Figure. 2.Charecteristics of Materials  

 

Foundry sand: 

Foundry sand consist of clean, uniformly sized, high quality 

silica sand that is bonded to form molds for ferrous and 

nonferrous metal castings. Angle of shear resistance of foundry 

sand is in the range of 33 to 40 degree as compared to 

conventional sand. The automotive industry and its parts 

suppliers are the major generators of foundry sand. 

 

 
Figure.3.Foundry slag as Coarse aggregate  

 

 
Figure. 4.Foundry slag as Fine aggregate  
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Moulds:  

 Cubical mould of size 150x150x150 mm was used to prepare 

the concrete specimens for the determination of compressive 

strength of foundry slag concrete at various replacement levels. 

Care was taken during casting and proper compaction was 

established by use of steel rod. The casted cubes are then 

immersed in water for 28 days of curing in separate tubes. 

 

Mix Design: 

Concrete mix has been designed based on Indian Standard 

Recommended Guidelines IS: 456-2000 (M30 grade). The 

proportions for the concrete, as determined were 1:1:1.1 with 

water cement ratio o f 0.65 by weight. The mix design and 

quantities of various materials for each designed concrete mix 

have been carried out for cubes. Replace the foundry slag 

partially with coarse agg. In a percentage of 10%,25%,40%.Pour  

the concrete in the moulds in three layers approximately 5cm 

thick. Compact each layer using the damping rod. Level the top 

surface and smoothen it. 

 

Curing: 

Remove the moulds after 24 hours  

Identify the cubes with marking above it.  

keep the concrete cubes inside the water  with the 

curing period of 3days, 7days & 28days. 

 

Compressive Strength of Concrete: 

Concrete is strong in compression and in construction also 

concrete is mainly used in compression. Higher the compressive 

strength better is the durability and bond strength. Resistance to 

abrasion and volume stability improve with the compressive 

strength which is very important in quality control of concrete. 

15cm, cube size is normally used. The apparatus used are Cube 

moulds 15cm size, trowels, tamping rod 16mm diameter and 

60cm long, compression testing machine.  

 

Table.1. 3 Days curing period: 

S.n

o 

Foundr

y slag 

(%) 

Load 

(N) 

Area of 

cube 

(mm) 

Compressi

ve 

Strength 

N/mm
2 

1 0 810x10
3 

220x10
2 

28.20 

2 10 853x10
3
 220x10

2
 28.50 

3 25 900x10
3
 220x10

2
 29.25 

4 40 930x10
3
 220x10

2
 30.10 

 

Table.2. 7 Days curing period: 

S.n

o 

Foundr

y slag 

(%) 

Load 

(N) 

Area of 

cube 

(mm) 

Compressi

ve 

Strength 

N/mm
2 

1 0 810x10
3 

220x10
2
 28.20 

2 10 853x10
3
 220x10

2
 28.70 

3 25 900x10
3
 220x10

2
 29.50 

4 40 930x10
3
 220x10

2
 31.25 

Table.2. 28 Days curing period: 

S.n

o 

Foundr

y slag 

(%) 

Load 

(N) 

Area of 

cube 

(mm) 

Compressi

ve 

Strength 

N/mm
2 

1 0 810x10
3 

220x10
2
 32.78 

2 10 853x10
3
 220x10

2
 33.56 

3 25 900x10
3
 220x10

2
 34.56 

4 40 930x10
3
 220x10

2
 34.60 

 

 
Figure 5.Compressive strength Vs Curing in different F.S 

Percentage 

 

IV. RES ULTS  & CONCLUS ION: 

 

1. This study was conducted to evaluate the effect of using 

FOUNDRY SLAG coarse as the ingredients of the concrete 

composite and also give an idea for using these materials within 

specific range 

2. The result obtained in this project show that there is great 

potential fo r using the foundry slag in concrete.  

3. An increasing trend in strength was observed with increasing 

replacement of coarse aggregate with up to 40%. 

4. When the replacement level was increased beyond 40%, the 

compressive strength decreased after 40%. Additional of foundry 

slag Fine Sand it was increase workability.  

5. It was observed that the compressive strength increased up to 

35% rep lacement of coarse & Fine aggregate with foundry slag 

and is gradually decreased for starting from 40% replacements.  

6. Hence replacement of coarse aggregate with 35% 

replacement will be reasonable. 

7. The use of steel wastages in industrial to partially replaced in 

concrete production. When compared with values obtained with 

the use of only coarse aggregate.  
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