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Abstract— This experimental investigation was performed to 

judge the strength properties of M-30 grade of concrete 

mixes, within which natural sand was partial replaced with 

waste manufacturing plant sand (WFS). Natural sand was 

replaced with 5 proportion (0%, 5%, 10%, 15%, 20%, 25% 

& 30%) of WFS by weight. a complete of 10 concrete mix 

proportions M-1, M-2, M-3, M-4, M-5, M-6 and M-7 for M-

30 grade of concrete with and while not WFS were 

developed.  Compression test strength test to evaluate the 

strength properties of concrete at the age of 7, 14, and 28 

days. Test results showed that there is increase in 

compressive strength for M-30 grades of concrete mixes with 

inclusion of waste foundry sand (WFS) up to 30% 

replacement. Results showed that there was better 

enhancement in strength properties at 25% replacement of 

fine aggregate with WFS. 
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I. INTRODUCTION 

Concrete is made up of aggregate, cement and water. Though 

this combination of three – quarter of the mix is governed by 

aggregate. The aggregate itself is categorized as fine and 

coarse aggregate. Foundry sand is one of the aggregate to be 

used in concrete, other than normal sand. Metal foundries use 

large amounts of sand as part of the metal casting process. 

A. Theory and Origin of Foundry Sand 

Foundry sand consists primarily of clean, uniformly sized, 

high-quality silica sand or lake sand that is bonded to form 

molds for ferrous (iron and steel) and nonferrous (copper, 

aluminum, brass) metal castings. Although these sands are 

clean before use, once casting they will contain metallic 

element (iron and steel) industries account for about 95 % of 

foundry sand used for castings. The automotive industry and 

its components suppliers are the main generators of foundry 

sand. 

B. Objective of the Research Work 

Keeping in mind the gap in the research area, the objective of 

this study is to determine the strength and durability 

properties of concrete of two Grades (20 and 30 MPa) of 

concrete containing WFS (0 to 20% at an increment of 5%) 

as partial replacement of fine aggregate. 

 Following are the objectives of this study: 

 Characterization (Physical and Chemical Properties) of 

waste foundry sand 

 Study of strength properties such as compressive 

strength at the ages of 7, 28days 

 Non-destructive testing (Rebound Hammer and USPV) 

on concrete cubes 

 Statistical analysis of the results would be carried out 

II. LITERATURE REVIEW 

Etxeberria et al. (2010) determined the slump of concrete 

containing chemical metalworks sand and green metalworks 

sand. The mixture proportion on concrete created with 

chemical metalworks sand was 300 kg cement, 447.5 kg 

foundry sand, 399.6 metric weight unit natural sand and 1150 

kg coarse aggregates per cubical meter of concrete, with 

water/cement ratio of 0.61, whereas, proportion of concrete 

with green foundry sand was 300 Kg cement, 326 kg foundry 

sand, 458 kg natural sand and 1150 kg coarse aggregates with 

water/cement ratio of 0.69. Values of slump were 150 mm 

and 75 mm for concrete made with chemical foundry sand 

and green foundry sand respectively. 

Naik et al. (2003) performed associate degree 

investigation to develop technology for producing cast-

concrete merchandise victimisation category F ash, coal-

combustion bottom ash, and used-foundry sand. a complete 

of eighteen mixture proportions with and while not the by-

products were developed for manufacture of bricks, blocks 

and paving stones. Replacement rates, by mass, for sand with 

either spent metalworks sand or bottom ash were twenty five 

and thirty fifth. Analysis of check information discovered that 

bricks with up to twenty fifth replacement of cement and 

blocks with up to twenty fifth replacement of cement and 

sand with recycled materials square measure suitable for use 

in both cold and warm climates. Other bricks and blocks were 

appropriate for building interior walls in cold regions and 

both interior and exterior walls in warm regions. For brick 

and paving stone, compressive strength was measure at the 

ages of 5, 28, 56, 91 and 288 days whereas for blocks, it was 

done at the ages of 7, 14, 28 and 91 days. They concluded 

that; 

1) Bricks with partial replacement of cement with fly ash 

(FA) showed slightly higher strength than the control while 

considerable reduction in strength was observed when a part 

of sand was substituted with bottom ash (BA). This was 

attributed to the lower strength of porous BA compared to 

sand. Substitution of part of the sand with spent foundry sand 

in brick mixes caused a small reduction in strength. All 

mixes, except for those with partial substitution of sand with 

BA, met the compressive strength requirement of ASTM C 

55 for Grade N (24MPa) bricks from about three to 18 days 

of age. Mixes containing BA met the strength requirement for 

Grade S (17MPa) bricks from the age of about 18 days. 

2) All the paving stone mixes showed considerable strength 

gain with time. Paving stones with FA showed higher 

strength than the control mix throughout the test. Overall, 

none of the paving stones met the compressive strength 
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requirement of ASTM C 936 for solid concrete paving units 

(55MPa). 

3) All the block mixes except the one exceeded minimum 

compressive strength requirement of ASTM C 90 (13MPa). 

4) Up to 25% of sand in blocks could be replaced with either 

BA or SFS in cold regions; and up to 35% of sand in bricks 

and blocks could be replaced with either BA or SFS for use 

where frost action is not a concern. 

Naik et al. (2004) investigated the effect of waste 

foundry sand on the compressive strength of wet-cast 

concrete bricks and paving stones. It was observed that (i) 

wet-cast bricks that meet the minimum compressive strength 

requirement of ASTM C 55 for Grade N could be produced 

with concrete containing spent foundry sand; (ii) wet-cast 

paving stone that meet the minimum strength requirement of 

ASTM C 936. 

Siddique et al. (2009) were concluded that They 

concluded that (i) there was marginal increase in the 

compressive strength of concrete mixtures with the inclusion 

of foundry sand as partial replacement of regular sand. With 

the increase in age (from 56 to 365 days), percentage increase 

in compressive strength for control mixture (0% WFS) was 

between 8 to 18%, between 11.4 to 18.8% for mixture M-2, 

between 12 to 20% for mixture M-3, and between 12.4 to 

20% for mixture M-4. Increase in the compressive strength of 

concrete mixes incorporating used foundry sand indicated 

that foundry sand could be successfully used in making 

concrete as partial replacement of fine aggregate. Increase in 

the compressive strength of concrete mixes incorporating 

waste foundry sand indicated that foundry sand could be 

successfully used in making concrete as partial replacement 

of fine aggregate. Foundry sand marginally enhanced the 

modulus of elasticity of concrete mixtures. At 28-day, 

Control Mixture M-1 (0% WFS) achieved a modulus of 

elasticity of 25.1 GPa, whereas Mixture M-2 (10% WFS), M-

3 (20% WFS) and M-4 (30% WFS) achieved a modulus of 

elasticity of 26.75, 27.60, and 28.4GPa respectively. It is also 

evident that modulus of elasticity of all mixtures continued to 

increase with age. Increase in modulus of elasticity varied 

between 5.2 to 12% depending upon foundry sand content 

and age of testing. 

Guney et al. (2010) were concluded that the 

compressive strength and modulus of elasticity of concrete up 

to the age of 56 days. Compressive strength decreased with 

an increasing amount of foundry sand. The concrete with 

10% waste foundry replacement may indicate the optimum 

reallocation amount of waste foundry sand. The concrete with 

10% waste foundry sand shows almost the same strength of 

control concrete mixture; whereas the other entire waste 

foundry added mixtures exhibit lower values than that of the 

control. If the compressive strength of concrete increases then 

static modulus of elasticity also increases and vice versa. 

Etxeberria et al. (2010) studied the effect of two 

types of foundry sands on the 28-day compressive strength 

and modulus of elasticity of concrete. Types of foundry sand 

used were chemical foundry sand and green foundry sand. 

The mix proportion of concrete made with chemical foundry 

sand was 300 kg cement, 447.5 kg foundry sand, 399.6 kg 

natural sand and 1150 kg coarse aggregates per cubic meter 

of concrete, with water/cement ratio of 0.61 and concrete 

mixture with green foundry sand was 300 kg cement, 326 kg 

foundry sand, 458 kg natural sand and 1150 kg coarse 

aggregates with water/cement ratio of 0.69. Test results 

indicated that concrete with chemical foundry sand achieved 

28-day strength of 28.4 MPa, where as it was 25 MPa for 

green foundry sand concrete. Modulus of elasticity values at 

28 days were 27.92 GPa and 27.39 GPa for concrete 

incorporating chemical foundry sand and green foundry sand, 

respectively. 

III. RESULT AND DISCUSSION 

A. General 

In this chapter, the findings of experimental investigations are 

presented. In which, various tests were conducted to evaluate 

the effect of waste foundry sand on compressive strength. 

Waste foundry sand was used as a partial replacement of fine 

aggregate at the percentage of 0, 5, 10, 15, 20%, 25% and 

30%. Design of different concrete mix and procedure of 

various tests are described in chapter 4. The present work 

investigated the influence of waste foundry sand as partial 

replacement of fine aggregate (sand) on the properties of two 

grades M30 of concrete. On the basis of the results from the 

present study, following conclusions are drawn. 

B. Compressive Strength 

S.No. 
% of Foundry 

Sand 

Compressive Strength 

(N/mm2) 

7 days 14 days 28 days 

1 0 32.59 24.01 41.56 

2 5 33.93 39.7 41.93 

3 10 34.37 39.85 42.52 

4 15 35.85 40.3 43.41 

5 20 36.44 40.59 44.15 

6 0 37.93 41.63 45.78 

7 5 35.85 39.7 43.26 

Table 1: Compressive Strength 

Compressive strength of grade of concrete mixes M30 

increased due to replacement of fine aggregate with waste 

foundry sand. However, compressive strength observed for 

grade of concrete mixes was appropriate for structural uses. 

IV. CONCLUSIONS 

This chapter deals with the conclusions based of the findings 

of strength and durability properties of both grades of 

concretes. Inclusion of waste foundry sand as a partial 

replacement of fine aggregate in concrete improved the 

strength and durability properties of both the grades of 

concrete. Further, concrete made with 25% replacement of 

natural sand with WFS could suitable be used for making 

structural concretes. 

 The compressive strength increases with the increase in 

WFS compared with normal concrete. The values that 

are obtained at 7 days, 14days and 28 days of curing for 

0% to 30% of WFS replaced by fine aggregate.  

 When the fine aggregate is replaced with 25% WFS 

gives the optimum compressive strength. 

V. FUTURE SCOPE OF THE STUDY 

Below are some of the Recommendations for Further Studies: 
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 In the present study experimental programs was devised 

to study the strength characteristics of mixes containing 

silica fume and steel fiber. The work can be extended to 

study the durability characteristics as well. 

 More trials with different percentage of silica fume, steel 

fiber and e waste of replacement. 

 More investigations and laboratory tests should be done 

on the durability of silica fume and other waste material 

in new concrete, and its creep and shrinkage 

characteristics. 

 More investigations and laboratory tests should be done 

on the durability of silica fume and other waste material 

in new concrete, and its creep and shrinkage 

characteristics. 

 If additional research supports the use of concrete 

buildings then existing specification should be revised to 

permit and encourage the use of other waste material.  
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