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Abstract - Foundry sand is having high quality of silica and 

uniform physical properties.  The large amounts of metal 

foundry is using for the metal casting process. Foundry sand 

is a byproduct of the ferrous and non-ferrous metal casting 

industry. This study presents the mechanical properties of  

concrete  and sand partial ly  replaced with foundry 

sand and the Mechanical  properties  of  compressive,  

spl it  and flexural  strengths of  concrete  by  using  of  

M-40  grade of  concrete.  The part ia l ly  replacement 

of  foundry  sand percentages  are  10 ,  20,  30% and 

40%.  

 

Keywords: Compressive Strength Split Tensile Strength And 
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INTRODUCTION 

Nowadays, the world around us has became much 

advanced and new things are exploring everyday which 

makes tedious works easier for us. In construction field 

also, new machines are being invented using which we 

could able to build the structure in lesser time. Here, 

concrete is playing a prominent role and special concretes 

are getting evolved everyday by mixing different 

ingredients into concrete in addition to cement, sand and 

coarse aggregates. Nowadays a special concrete had came 

into scenario in which the main ingredient is foundry sand 

partially replaced with sand.  

Foundry sand is high quality silica sand with uniform 

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

nonferrous metal casting industries. 

Presently, a large amount of foundry sand is produced 

nowadays from industries, when dumped causing various 

environmental problems. So, instead of wasting, if we use 

this foundry sand as a building material would help in 

reduction of stress on environment.  

Concrete is a material which is composed of coarse 

aggregate, fine aggregate, cement, admixtures and water. 

Every material being used in concrete contribute strength 

to concrete. By using foundry sand by partial replacement 

into concrete, can be used to produce eco-friendly and low 

cost building material. In this study an experimental 

investigation is carried out by varying percentages of fine 

aggregate with foundry sand to produce low cost and eco-

friendly concrete. 

 

 

 
 

EXPERIMENTAL PROGRAMME 
 

Materials Used In Present Work 

Cement 

The cement used was fresh and without any lumps. Testing 

of cement was done as per IS: 8112-1989. The physical 

properties of cement are listed in the Table 1.1 

 

Table 

1.1 

Physical properties of cement 

Components Results 
Requirement

s 

1. Fineness of cement (m2/kg) 361 Min 300 

2. Standard consistency (%) 32.5 ------ 

3. Initial setting time (min) 171 Min 30 

4. Final setting time (min) 272 Max 600 

5. 
Soundness Le-Chatlier 

expansion (mm) 
0.4 Max 10 

6. 
Compressive strength at 28 days 

(N/mm2) 
60 Min 33 

 

Fine Aggregate 

The sand used for the experimental programme was 

locally procured and conformed to grading zone III as per 

IS: 383-1970. The physical properties of fine aggregate are 

listed in the Table 1.2 

.  

Table 

1.2 

Physical properties of fine aggregate 

Property Result Remarks 

1. Bulk density (kg/m3) 1765 -------- 

2. Specific gravity 2.56 --------- 

3. Fineness modulus 3.35 -------- 

4. Water absorbtion (%) 1.44 ---------- 

5. Grading zone III -------- 

 

Coarse Aggregate 

Locally available coarse aggregates having the 

maximum size of 10 mm and 20mm were used in the 

present work. Testing of coarse aggregates was done as 

per IS: 383-1970. The properties of coarse aggregate are 

listed in the Table 1.3. 
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Table 

1.3 

Properties of coarse aggregate 

Property Value Remarks 

1. Type Crushed ------- 

2. Maxmimum size 20mm -------- 

3. Specific gravity(20mm) 2.825 -------- 

4. Total water absorbtion(20mm) 3.7% -------- 

5. Moisture content(20mm) 0.704% -------- 

6. Fineness modulus(20mm) 7.69 -------- 

 

Foundry Sand 

Investigations were made on foundry sand procured from 

Janta Foundries, Mandi Gobindgarh, Punjab. The 

physical and chemical properties of the foundry sand used 

in this investigation are listed in Table 1 .4 &1 .5  

Table-

1.4 

physical properties of foundry sand 

Property Results 

1 Specific Gravity 2.39-2.55 

2 
Bulk Relative Density, 

kg/m
3 

(lb/ft
3

) 
2593(160) 

3 Absorption, % 0.47 

4 Moisture content, % 0.10-10.4 

5 
Clay Lumps and Friable 

Particles 
1- 44 

6 
Coefficient of 

Permeability (cm/sec) 10
-3

-10
-6

 

7 
Plastic Limit/Plastic 

Index 
Non plastic 

 

Table 

1.5 

Chemical properties of foundry sand 

Constituents Value(%) Remarks 

1. SiO2 86.82 ---- 

2. Al2O3 5.79 -------- 

3. Fe2O3 0.92 ----- 

4. CaO 0.16 -------- 

5. MgO 0.29 -------- 

6. SO3 0.10 --------- 

7. Na2O 2.2 --------- 

8. K2O 0.25 --------- 

9. TiO2 0.17 ------- 

10. P2O5 0.00 -------- 

11. Mn2O3 0.02 --------- 

12. SrO 0.05 --------- 

13. LOI 5.16 ------ 

14. Total 99.91 ----- 

 

Water 

Potable tap water was used for the concrete preparation 

and for the curing of specimens. 

 

Super Plasticizer 

Conplast – SP 430, a concrete superplasticizer based on 

Sulphonated Napthalene Polymer was used as a water-

reducing admixture and ton improve the workability of 

concrete containing foundry sand. 

 

RESULTS AND DISCUSSION 

Compressive Strength 

The compressive strength for different replacement 

levels of foundry sand contents (0%, 10%, 20%, 30% and 

40%) at the end of different curing periods (28 days, 56 

days) are given in Table 1.6 
 

Table-
1.6 

Compressive Strength (MPa) of Concrete with 

Foundry Sand 

Foundry Sand 
Content, % 

Compressive Strength, MPa 

7 days 28 days 

1 0 35.24 50.89 

2 10 36.73 51.59 

3 20 37.46 52.51 

4 30 36.85 51.38 

5 40 34.37 49.73 

 
Split tensile strength 

It was found that split tensile strength of concrete 

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

40%) replacement levels with fine aggregate and a w/c of 

0.5) depended on the percentage of foundry sand used. The 

variation of split tensile strength was shown in Table 1.7. 

 

Table-
1.7 

Split Tensile Strength (MPa) of Concrete with Foundry 
Sand 

Foundry Sand 
Content, % 

Split Tensile Strength, MPa 

7 days 28 days 

1 0 3.39 4.06 

2 10 3.45 4.09 

3 20 3.49 4.13 

4 30 3.46 4.08 

5 40 3.34 4.02 

 
Flexural strength 

The flexural strength was found increasing gradually with 

different replacements of foundry sand contents (0%, 10%, 

20%, 30% and 40%) at the end of different curing periods 

(28 days, 56 days) are given in Table 1.8 

 

Table-

1.8 

Flexural Strength (MPa) of Concrete with Foundry Sand 

Foundry Sand 

Content, % 

Flexural strength in Mpa 

7 days 28 days 

1 0 4.16 4.99 

2 10 4.24 5.02 

3 20 4.28 5.07 

4 30 4.25 5.02 

5 40 4.10 4.94 
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Graph 1: compressive strength testing for partial 

replacement of foundry sand 
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 Graph 2: Split tensile strength testing for partial 

replacement of foundry sand 
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Graph 3: Flexural strength testing for partial replacement of 

foundry sand 

 

 

 

 

 

 

 

 

CONCLUSIONS 

The following conclusions are drawn from this study: 

Compressive strength of concrete showed a gradual 

increase and later decreased with the increase in sand 

replacement with different replacement levels of foundry 

sand. The compressive strength increased upto 

replacement levels 0%, 10% & 20% whereas decreased at 

replacement levels 30% and 40% at 28-days and 56 days 

as shown in Table 1.6. The optimum value of compressive 

strength is obtained at replacement level 30%. 

Split tensile strength also increased at replacement levels of 

foundry sand upto 0%, 10%, 20% & 30% but decreased at 

replacement level 40% as shown in Table 1.7. The 

optimum value of split tensile strength is obtained at 

replacement level 40%. 

Flexural strength also showed a gradual increase with 

partial replacements levels upto 0%, 10%, & 20% and later 

decreased at 30% and 40% as shown in Table 1.8. The 

optimum value of flexural strength is obtained at 

replacement level 30%.   

 

 

REFERENCES 
[1] Abichou T. Benson, C. Edil T., 1998a.Database on 

beneficial reuse of foundry by- products. Recycled 

materials in geotechnical applications, Geotech. Spec. 

Publ.No.79, C. Vipulanandan and D.Elton, eds., ASCE, 

Reston, Va., 210-223 

[2] Bemben,S.M.,Shulze,D.A.,1993.The influence of selected 

testing procedures on soil/geomembrane shear strength 

measurements.Proc.,Geosynthetics  93,Industrial Fabrics 

Association International,St.Paul,Minn.,619-631. 

[3] Bemben, S.M., Shulze, D.A., 1995.The influence of 

testing procedures on clay/geomembrane shear strength 

measurements. Proc. Geosynthetics 
’
95, IFAI, St.Paul, 

Minn., 1043-1056. 

[4] Fredlund, D.G., Morgenstern, N.R., Widger, R.A., 

1978.Shear strength of unsaturated 

soils.Can.Geotech.J.,Ottawa,15(3),313-321. 

[5] Naik, T. R., Singh, S. Shiw, and Ramme, W. 

Bruce,April,2001. Performance and Leaching Assessment of 

FlowableSlurry. Journals of Environmental Engg., V. 

127,No. 4,pp359-368. 

[6] Naik, T. R., and Singh, S. S., (1997b). Flowable slurry 

containing foundry sands. J. Mat. in Civil. Engg., ASCE, 

9(2), 93–102. 

[7] Eknath P. Salokhe, D. B. Desai, “Application of foundry 

waste sand in manufacture of concrete”, IOSRJMCE, ISSN: 

2278-1684, PP: 43-48. 

[8] Gurpreet Singh, Rafat Siddique, “Effect of waste foundry 

sand (WFS) as partial replacement of sand on the strength, 

ultrasonic pulse velocity and permeability of concrete”, 

Elsevier, Construction and Building Materials 26 (2012) 

416–422. 

[9] Khatib.J.M, Baig.B, Menadi.B, Kenai.S, “Waste foundry 

sand usage in concrete”, INVACO2, Morocco-Rabat, 

November 23-25, 2011. 

[10] J. M. Khatib, S. Baig, A Bougara and C Booth, “Foundry 

sand utilization in concrete production”, Second 

International Conference on Sustainable Construction 

Materials and Technologies, ISBN 978-1-4507-1490-7, June 

28-30, 2010. 

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV6IS040590
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 6 Issue 04, April-2017

1139


