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Abstract—it is necessary to seek the possibility of recycling 

them, once their durability is expired. The recycled materials 

can be used effectively in architectural and civil engineering 

fields. They can stand close to the concept of green concrete 

which is in compatible with the environment. Foundry sand 

from casting industries is a waste material which is dumped 

extensively and in this study an attempt has been made to 

evaluate the usage of this waste material in concrete. The 

constant depletion of sand beds at all major sources of 

availability is a major concern and thus efforts are taken in 

order to replace sand in construction activities. In this study, 

effect of foundry sand as fine aggregate replacement on the 

compressive strength, flexural strength and split tensile 

strength of concrete with a grade of concrete M30 & The over 

exploitation of non-renewable materials is becoming a threat 

and therefore water cement ratio of 0.45 was investigated at 

different limited curing periods (7,14 and 28 days). The 

percentage of foundry sand used for replacement were 0%, 

10%, 20% , 30%, and 40%  by weight of fine aggregate. Test 

showed impressive results, showing capability of foundry sand 

for being a component in concrete for imparting strength. 

Making concrete from recycled materials saves energy and 

conserves resources which lead to a safe sustainable 

environment. 

Keywords- Foundry sand, Replacement of sand, Compressive 

strength and Waste materials. 

I  INTRODUCTION 

Waste foundry sand (WFS) is a by-product from the 

production of both ferrous and nonferrous metal castings. It 

is high quality silica sand. Foundries use high quality size-

specific silica sands for use in their moulding and casting 

operations. Normally raw sand is of a higher quality than the 

typical bank run or natural sands used in fill construction 

sites. In the casting process, moulding sands are recycled and 

reused many times. Eventually, when, recycled sand degrades 

to a level that it can be no longer is reused in the casting 

process. When it is not possible to further reuse sand in the 

foundry, it is removed from the foundry and is termed as 

waste foundry sand. The physical and chemical 

characteristics of foundry sand depend upon the type of 

casting process and the type of industries. 
Classification of foundry sands depends upon the 

type of binder systems used in metal casting. Two types of 

binder systems are generally used, and on the basis of that 

foundry sands are categorized as: clay-bonded sands (green 

sand) and chemically bonded sands. Clay-bonded (Green) 

sand is composed of naturally occurring materials which are 

blended together; high quality silica sand (85–95%), 

bentonite clay (4–10%) as a binder, a carbonaceous additive 

(2–10%) to improve the casting surface finish and water (2–

5%). It is black in colour due to carbon content. Green sand is 

the most commonly used moulding media by foundries. The 

silica sand is the bulk medium that resists high temperatures 

while the coating of clay binds the sand together. The water 

adds plasticity. The carbonaceous additives prevent the 

“burn-on” or fusing of sand onto the casting surface. Green 

sands also contain trace chemicals such as MgO, K2O, and 

TiO2. The green sand used in the process constitutes upwards 

of 90% of the moulding materials used. 

Chemically bonded sands are used both in core 

making where high strengths are necessary to withstand the 

heat of molten metal, and in mould making. Chemically 

bonded sand consists of 93–99% silica and 1–3% chemical 

binder. Silica sand is thoroughly mixed with the chemicals; a 

catalyst initiates the reaction that cures and hardens the mass. 

There are various types of chemical binder systems used in 

the foundry industry. The most common chemical binder 

systems used are phenolic-urethanes, epoxy-resins, furfyl 

alcohol, and sodium silicates. Chemically bonded sands are 

generally light in colour and in texture than clay bonded 

sands.  

Waste foundry sand (WFS) is also referred as spent 

foundry sand (SFS) or used foundry sand (UFS) 

II  LITERATURE REVIEW 

Dr.M.Palani Vel, S.Vignesh et al were described 

“UTILIZATION OF FOUNDRY SOLID WASTE (SLAG) 

FOR M20 CONCRETE MIX PROPORTIONS” 2015, 

Journal of environmental science, Toxicology the specimens 

were casted by M20 % grade of concrete. They studied the 

effect of different proportion of foundry slag (16.67%, 

33.33%, 50%, 66.66%, 83.33%, and 100%) in concrete. From 

the test results, the Compressive strength was increased by 

16.67%,33.33%,50% of foundry slag for the standard value 

of 20N/mm and 66.66%, 83.33%, 100% at 7 days 

respectively and also 28 days was increased by 

83.07%,99.07% and 100% respectively. 

Amitkumar D.Raval et al were described “FOUNDRY 

SAND -UTILISATION AS A PARTIAL REPLACEMENT 

OF FINE AGGREGATE FOR ESTABLISHING 

SUSTAINABLE CONCRETE” 2015, International journal of  

Engineering Sciences & Research technology, In this study , 

effect of foundry sand as fine aggregate replacement with 

M25(1:1.10:3.38) mix proportion  & w/c ratio(0.48) also the 

percentage of foundry sand used for replacement were 

(0%,10%, 20%, 30%,40%,50%)by weight of fine aggregate. 
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Based on the test results they concluded that, the 

Compressive strength increases up to 30% of replacement & 

decreases  suddenly at40% replacement when compared to 

ordinary mix without foundry sand at 28 days. The 

replacement of natural sand with used foundry sand up to 

30% is desirable, as cost effective. 

 

III  MATERIALS AND TESTING 

 

The following are the materials to be used in the proposed 

investigation 

a) Foundry Sand 

b) Cement OPC 43 Grade 

c) Coarse Aggregate (Crushed Angular  Aggregate) 

d) Fine Aggregate(River sand)  

 

FOUNDRY SAND 

Most of the metal industries prefer sand casting system. 

In this system mould made of uniform sized, clean, high 

silica sand is used. After casting process foundries recycle 

and reuse the sand several times but after sometime it is 

discarded from the foundries known as foundry sand. The 

application of waste foundry sand to various engineering 

sector can solve the problems of its disposal and harmful 

effect to environment. Foundry sand is clean, uniformly 

sized, high-quality silica sand that is bounded to form moulds 

for ferrous (iron and steel) and non-ferrous (copper, 

aluminum, brass) metals. Type of foundry sand depends on 

the casting process in foundries. Foundry sand is generally of 

two types: Green sand, chemically bounded sand. Additive in 

sand depends on type of metal casting. Use of waste foundry 

sand full or partial replacement by fine aggregate helps to 

achieve different properties or behavior of concrete. 

CEMENT 

The fresh cement is used for research work having 

grade of cement is 43grade (OPC) all properties of cement 

are tested by conforming IS -12269-1987 to be use. 

 

FINE AGGREGATE 

Aggregates are important constituent of concrete. 

Ordinary river sand was used as fine aggregate. It is used for 

the experimental program is locally procured and conformed 

to grading zone II as per IS: 383-1970. The sand is first 

sieved through 4.75 mm sieve to remove any particles greater 

than 4.75 mm. Fine Aggregate passing through 4.75 mm was 

used in the concrete mixes 
 

 

COARSE AGGREGATE 

The aggregate having size more than 4.75 mm is 

termed as coarse aggregate. The graded coarse aggregate is 

described by its nominal size i.e. 40mm, 20mm, 16mm, 

12.5mm etc. In this project we using the maximum size of 

coarse aggregate is 20mm.Testing of aggregate is done as per 

IS 383-1970. 

 

IV RESULT AND DISCUSSION 

 

 The specimens casted will be tested for compressive 

strength,split tensile strength ,and flexural strength  of plain 

cement concrete with replacement of fineaggrgate by foundry 

sand with various percentages. 

 

COMPRESSIVE STRENGTH TEST 

The test was carried out conforming to IS 516-1965 

to obtain compressive strength of concrete at the age of 7, 14, 

28 days. The cubes were tested using compression testing 

machine (CTM) 2000 kN. From the test results, it was 

observed that the strength of foundry sand concrete is greater 

than that of conventional concrete. 

 

 By replacing of river sand by equal weight of 

foundry sand in concrete, the strength increases with increase 

of foundry sand in concrete upto the level of 20% of 

replacement, after that the strength decreases at 30% of 

replacement of foundry sand in concrete in various curing 

periods. Below listed tables and graphs shows the 

relationships between the no of days and its mean 

compressive strength values. 

 
MIXTURESS 7DAYS 

N/mm2 

14 DAYS 

N/mm2 

28 DAYS 

N/mm2 

0% x 26.22 38.16 

10% 25.20 28.15 38.31 

20% 26.16 29.55 39.14 

30% 22.29 25.47 39.98 

40% 23.50 26.80 37.90 
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SPLIT TENSILE STRENGTH  

 

The test was carried out conforming to IS 516-1959 

to obtain split tensile strength of concrete at the age of 28 

days. The cylinders were tested using compression testing 

machine (CTM) of capacity 2000KN. 

By replacing of river sand by equal weight of 

foundry sand in concrete, the strength increases with increase 

o foundry sand in concrete up to the level of 20% of 

replacement, after that the strength decreases at 30% of 

replacement of foundry sand in concrete in various curing 

periods. 
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MIXTURESS 7DAYS 
N/mm2 

14 DAYS  
N/mm2 

28 DAYS 
N/mm2 

0% 3.05 3.16 3.16 

10% 3.17 3.20 3.20 

20% 3.21 3.25 3.31 

30% 3.13 3.13 3.15 

40% 3.07 3.10 3.16 
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V CONCLUSION 

Based on the above investigations the following 

observations are made regarding the properties and behavior 

of concrete on partial replacement of fine aggregate by waste 

foundry sand: 

 1. fresh concrete shows that the addition of 

foundry sands gives low slump values mainly due to the 

presence of very fine binders, so these mixtures require high 

superplastizer dosage in order to maintain a good 

workability. 

 2.Compressive strength, Split tensile strength, 

flexural strength increases on increase in percentage of 

waste foundry sand as compare to the conventional mix. 

 3.By the results, max compressive strength, 

tensile strength, flexure strength is obtained at 30% 

replacement of fine aggregate by foundry sand. 

The increase in strength parameters may be due to fineness 

of foundry sand. Fineness is higher than fine aggregate & 

reduce the porous nature in concrete thereby increasing 

density and strength. 

 4.Based on the results, The replacement of 

natural sand with used foundry sand up to 30 % is desirable. 

as it is cost effective, reduce the amount of fine aggregate. 

 5.Use of waste foundry sand in concrete 

reduces the production of waste through metal industries; it 

is an eco friendly building material. 
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