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Abstract— Now a days good quality natural river sand is not 

readily available, is to be transported from a long distance. 

These resources are also exhausting very rapidly. So there is 

a need to find alternative to natural river sand. Natural river 

sand takes millions of years for its formation and is not 

renewable. As a substitute to natural sand, artificial sand is 

used as a complete replacement. In this project the behavior 

of concrete is assured by partially replacing the natural sand 

with foundry sand which is a waste product from machine 

industries. The experimental work is mainly concern with 
the study of mechanical properties like compressive 

strength, split tensile strength and as well as flexural 

strength of concrete by partial replacement of artificial sand 

by foundry sad as fine aggregate. Tests over carried out on 

cubes, cylinders to studies the mechanical properties of 

concrete using foundries and compare with concrete with 

natural sand as fine aggregate. Artificial sand was replaced 

with three percentages (0 %, 10 %, 20% & 30 %) of Waste 

Foundry Sand by weight. Compression test, splitting tensile 

strength test and flexural strength test were carried out to 

evaluate the strength properties of concrete at the age of 7 
&28 days. Test results showed a nominal increasing strength 

and durability properties of concrete by the addition of 

waste foundry sand as a partial replacement of natural sand. 
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I. INTRODUCTION 

Foundry sand is high quality silica sand with uniform 

physical characteristics. It is a by-product of ferrous and 

nonferrous metal casting industries, where sand has been 
used for centuries as a moulding material because of its 

thermal conductivity. It is a by-product from both ferrous 

and nonferrous metal castings. The physical and chemical 

characteristics of foundry sand will depend in great part on 

the type of casting process and the industry sector from 

which it originates. In modern foundry practice, sand is 

typically recycled and reused through many production 

cycles. 

Industry estimates that approximately 100 million 

tons of sand are used in production annually of that 6 10 

million tons are discarded annually and are available to be 
recycled into other products and in industry. The automotive 

industries and its parts are the major generators of foundry 

sand. Foundries purchase nigh quality size-specific silica 

sands for use in their moulding and casting operations. The 

raw sand is normally of a higher quality than the typical 

bank run or natural sands used in fill construction sites. The 

sands form the outer shape of the mould cavity. These sands 

normally rely upon a small amount of betonies clay to act as 

the binder material. 

Chemical binders are also used to create sand 

"cores". Depending upon the geometry of the casting, sands 

cores are inserted into the mould cavity to form internal 

passages for the molten metal. Once the metal has the 

solidified casting is separated from the moulding and core 

sands in the shakeout process. In the casting process 

moulding sands are recycled and reused multiple times. 

Eventually, however the recycled sand degrades to the point 

that it can no longer be reused n the casting process. At that 

point, the old sand is displaced from the cycle as by-product, 

new sand is introduced, and the cycle begins again. 

A schematic of the flow of sands through a typical 
foundry is shown in Fig. Although there are other casting 

methods used, including die casting and permanent mould 

casting, sand casting is by far most prevalent mould casting 

technique. Sand is used in two different ways in metal 

castings as a moulding material, which focuses the external 

shape of the cast part and as cores that form internal void 

spaces in products such as engine blocks. Since sand grains 

do not naturally adhere to each other so binders must be 

introduced to cause the sand to stick together and hold its 

shape during the introduction of molten metal into mould 

and cooling of casting. 

 
Fig. 1: A Schematic of the Flow of Sands through a Typical 

Foundry 

II. LITERATURE REVIEW 

Several researchers investigated the use of WFS in various 

civil applications. Tara Sen reported 1971 the use of FWS in 
village road construction. Scott Wilson reported in 1968 the 

use of foundry sand into facing bricks as filler was 

successful at small substitution rates. A.C. Carpenter studied 

the use of Industrial By-Products in Urban Roadway 

Infrastructure. 

III. DATA ANALYSIS 

A. Compressive Strength 

Compressive strength increase with the increase in % of 

foundry sand up to 60% and after that decrease till 100%. 

This may be due to different surface texture of aggregates. 

 For 20 % replacement of foundry sand aggregate there 

is increase in cube compressive strength by +13.42 % 

over normal sand. 
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 For 40 % replacement of foundry sand aggregate there 

is increase in cube compressive strength by +11.05 % 

over normal sand. 

 For 60 % replacement of foundry sand aggregate there 

is increase in cube compressive strength by +16.28 % 

over normal sand. 

 For 80 % replacement of foundry sand aggregate there 

is decrease in cube compressive strength by -15.32 % 

over normal sand. 

 For 100 % replacement of foundry sand aggregate there 

is decrease in cube compressive strength by -8.49 % 

over normal sand. 

B. Split Tensile Strength 

It was found that split tensile strength of concrete 

incorporating foundry sand (using 10 % , 20 % and 30 % 

replacement levels with fine aggregate and a w / c of 0.52 ) 

depended on the percentage of foundry sand used. Split 

tensile strength increases with the increase in replacement of 

percentage of sand with foundry sand at 28-days. For 

control mix, split tensile strength was increase by 12 %, 14 
%, and 20 % with respect to different replacement levels of 

sand with foundry sand at 28 days. At 56 days the split 

tensile strength varies as 6 %, levels. 10 % & 20 % than 

control mix without foundry sand to the various replacement 

levels. 

C. Flexure Tensile Strength 

As we know concrete is relatively strong in compression and 

weak in tension tensile stress are developed due to drying 

shrinkage rusting of steel and temperature gradient and 

many more. So knowledge of tensile strength in concrete is 

important the value of modulus of rupture depend on 

dimension of beam and manner of loading. The system used 

in finding out flexural strength are central point loading and 

third point loading. Maximum fiber stress will come below 

point on loading when bending moment is maximum. 

D. Modules of Elasticity 

In this investigation, the modulus of elasticity of concrete 

mixtures were determined at the age of 7 & 28 days at 

various levels of replacement of fine aggregates with 

foundry s with w / c ratio of 0.5 At 28 - days , control mix 

M - 1 ( with 0 % replacement level of foundry san achieved 

modulus of elasticity of 25.10 GPa , whereas mixtures M - 2 

( 10 % foundry sand ) , M ( 20 % foundry sand ) , and M - 4 
( 30 % foundry sand ) achieved modulus of elasticity of 

267429.11 and 31.11 GPa, respectively. However at 56-days 

it also showed an increase in values of modulus of elasticity 

by achieving the values of 27.19, 29.11, 31.12 and 33.20 

GPa for mixtures M-1, M- 2, M-3, & M-4 respectively. So 

the results show that modulus of elasticity increase with age 

as well as replacement of foundry sand. 

IV. CONCLUSION 

 Based on test results, it showed a very good 

replacement for 10% of used foundry sand. 

 Further investigation showed those replacements after 

20% to 30% causing small loss in compressive strength, 

modulus of elasticity. 

 The compressive strength for different replacement 

levels is increases by 13.27%, 5.72% and 5.39% for 28 

days strength. 

 The split tensile strength of concrete increases by 

3.03%, 5.78%, and 1.65% for 28 days strength. 

 The values for flexural tensile strength are greater than 

permissible value. The value for 20% replacement is 

very good. 

 The values for modulus of elasticity are good for 10 % 

replacement. 
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