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Abstract— Soil stabilization is a technique of improving the 

properties of soil such as bearing capacity, shear strength etc. 

This can be done by using several methods. The usage of 

admixtures is such a technique. Foundry sand waste is an 

industrial waste which we can add to improve the properties 

of soil. It will also solve the problem of disposal of waste 

foundry sand. The effect of Foundry sand on the geotechnical 

characteristics were investigated by conducting various tests 

as per Indian Standard specifications. This paper focuses on 

the beneficial use of Waste Foundry Sand on the geo 

technical characteristics of soil and its applications as a soil 

stabilizer.  
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I. INTRODUCTION 

A. General 

A foundry produces metal castings by emptying liquid metal 

into a preformed mold. Metal foundries utilize a lot of sand 

as a component of the metal throwing process. Foundries 

effectively reuse the sand commonly in a foundry. At the 

point when sand can never again be reused in the foundry, it 

is expelled from the foundry and is termed "foundry sand", 

(Abichou et al, 2004). Foundry sand creation is about 6 to 10 

million tons yearly. There are two types of foundry sand 

available, green sand and artificially reinforced sand. Green 

sand comprises of 85-95% silica, 0-12% earth, 2-10% 

carbonaceous added substances, for example, ocean coal, and 

2-5% water (Brajesh Mishra, 2015). Green sand is the most 

usually utilized embellishment media by foundries.   

In this paper an effort has been made to use this material as a 

stabilizing material for the soil. In the present study some 

quantity of soil is replaced by different proportions of foundry 

waste and different tests were conducted to find the Atterberg 

limits.  

II. MATERIALS AND METHODOLOGY 

A. Materials 

Materials used in this study are metakaolin and foundry sand 

1) Soil 

The study was conducted on processed metakaolin soil which 

was bought from English India Clay Limited Trivandrum. 

According to soil classification metakaolin was classified as 

high compressible clayey soil (CH). Properties of soil are 

given in table 1. 

 
Fig. 1: Metakaolin 

Soil properties Values 

Specific gravity 2.62.6 

Liquid limit (%)       (IS 2720 PART 5 1985) 85 

Plastic limit (%)       (IS 2720 PART 5 1985) 33 

OMC (%)                 (IS 2720 PART 7 1985) 64.8 

Dry density (g/cc)      (IS 2720 PART 7 1985) 1.12 

% clay                        (IS 2720 PART 4 1985) 8.9 

% silt                          (IS 2720 PART 4 1985) 80 

% sand                        (IS 2720 PART 4 1985) 12 

UCC strength (kg/cm2)  (IS 2720 PART 10 

1985) 
8 

IS classification CH 

Table 1: Properties of metakaolin 

2) Foundry Sand 

Foundry sand (FS) sample was obtained from a foundry of 

Trivandrum city of Kerala, a state of India .The physical 

properties of foundry sand is as shown in Table 2. 

 
Fig. 2: Green sand 

Properties Values obtained 

Specific gravity 2.54 

Coefficient of uniformity ,Cu 1.35 

Coefficient if curvature, Cc 1.218 

%  Sand 99.2 

%  Gravel 0.8 

Table 2: Physical properties of Foundry Sand 

B. Methodology 

The test to determine the optimum moisture content and 

maximum dry density were done using standard proctor test 
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according to IS 2720. 1980 (Part VIII). The variation in 

optimum moisture content and maximum dry density was 

studied with the addition of various percentages (10, 20& 

30%) of foundry sand on soil. 

III. RESULTS 

A. Effect of Foundry Sand on Compaction Characteristics  

IS Light compaction test was carried out on various 

proportions of foundry sand and soil in accordance with the 

procedure laid in IS: 2720-VII-1980 to study moisture and 

density relationship. From the standard proctor test, it can be 

observed that the Maximum Dry Density (MDD) and 

Optimum Moisture Content (OMC) values of the soil foundry 

sand mixture initially increases up to a certain value but on 

further addition of foundry sand in metakaolin, it shows a 

decreasing trend. This happens because of the reason that the 

void spaces between the sand particles are possessed by the 

dirt particles up to a specific rate from that point the 

additional sand substance isolates the particles which has a 

tendency to diminish the density The maximum dry density 

was obtained at 20% foundry sand. The variation in optimum 

moisture content and maximum dry density with different 

foundry sand addition wee as shown in figure 3 and 4 

respectively. 

 
Fig. 3: Variation of OMC with foundry sand addition in 

metakaolin 

 
Fig. 4: Variation of MDD with foundry sand addition in 

kaolinite soil 

IV. CONCLUSIONS 

Based on study and experimental investigation following 

conclusions were drawn. 

 It was observed that with the addition of foundry sand in 

soil the Maximum Dry Density (MDD) values of the soil 

foundry sand mixture increases and the optimum 

moisture content (OMC) decreases. 

 On the basis of study it can also be concluded that 

foundry sand which is a waste material can be used for 

stabilization of weak soil sub-grade material to improve 

the strength of soil. 

 Improvement of soil’s engineering properties with 

addition of foundry waste shows that foundry waste sand 

is a very good waste material for soil stabilization. 
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