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Abstract— The engineering properties of subgrade soil is 

evaluated and an experiment is conducted on clayey soil 

blending with different percentage of Burnt Brick Dust of  

20%, 30%, 40% and 50% by weight where the Burnt Brick 

Dust is used to stabilize the clayey soil. After achieving the 

optimum percentage of Burnt Brick Dust the sample mix is 

further mixed with Scrap Tyre Rubber of 8% and 10 % by 

weight. Tests conducted on sample mix are Liquid Limit, 

Plastic Limit, Free Swell Index, Optimum Moisture Content, 

Maximum Dry Density and California Bearing Ratio. It is 

found that properties of subgrade soil are improved. 
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I. INTRODUCTION 

Clayey soil is major concern to engineer for development of 

any infrastructure like, roads, building, bridges, etc and which 

leads to reduction of life span of such facilities. Since there is 

an increasing shortage of good construction materials within 

localities. Where problem of soil are encounted in addition to 

the high cost of haulage, what readily comes to mind is 

making the unsuitable materials fit for use by modification. 

Stabilization is a technique of increasing soil strength, 

decreasing plasticity, lowering or sometimes increasing 

permeability hence resulting in maintaining the stability of 

soil mass and chemical or mechanical alteration of soil to 

enhance their engineering properties. Thus, it lowers the 

pavement thickness, when it is used in road construction. 

The importance of using waste material to improve the 

subgrade soil  

 Waste material can be reused, recycled and reduced. 

 Reducing, reusing and recycling are important because 

they decrease the amount of waste in the environment 

and preserve natural resources by maintaining space and 

cutting down on landfills. 

 It reduces consumption of new materials and save 

energy. 

 Zero wastage.  

The properties of subgrade soil are modified by 

stabilizing the clayey soil by use of waste material like Scrap 

Tyre Rubber (STR) and Burnt Brick Dust (BBD). 

II. MATERIAL USED 

The soil is used for the testing is taken from Malanpur, Bhind 

District of Madhya Pradesh. 

Burnt Brick Dust used from clam present near Turari 

Region, Jhasi Road Gwalior and Scrap Tyre Rubber of length 

20mm and width 10mm is used. 

Size distribution Percentage (%) 

Gravel 0 

Sand 0.8 

Fine sand 11.6 

Clay & silt 87.6 

Atterberg’s Limit Percentage (%) 

Plastic limit 38 

Liquid limit 20 

Plasticity index 18 

Free swelling index (%) 48 

MDD (KN/m3) 17.6 

OMC (%) 18.6 

CBR Value (%) 2.8 

III. LABORATORY INVESTIGATION AND RESULT  

In this research work experiments to determine the physical 

and mechanical properties of soil were conducted. According 

to Indian Standard Classification System (ISCS) the soil is 

classified. Liquid limit, plastic limit, plasticity index, specific 

gravity, free swelling index, standard proctor compaction, 

California bearing ratio test were conducted on both treated 

and untreated soil sample. Tests on treated soil sample are 

conducted after seven days of curing. 

 Results of Soil Sample after Replacement with Burnt 

Brick Dust (BBD) 

S.No. Mix proportions Free swell index 

1 Clayey soil 48% 

2 10%BBD 35% 

3 20%BBD 26% 

4 30%BBD 13% 

5 40%BBD 7% 

6 50%BBD 0% 

Table IV. 1 Free swell index value for mix proportions of 

soil and burnt brick dust 

 
Fig. 4.3.1: Chart showing the variation in Free 

Swell Index for mix proportions of soil and burnt brick dust 

(BBD) 

Content Clayey soil 10% BBD 20% BBD 30% BBD 40% BBD 50% BBD 

MDD(KN/m3) 17.6 18.69 18.89 18.97 19.11 19.64 

OMC (%) 18.6 16.59 15.38 14.99 13.33 11.9 

Table 4.3.2: Compaction Test value for mix proportions of soil and burnt brick dust (BBD) 
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Fig. 4.3.2: Graph showing OMC and MDD of mix 

proportions of soil and burnt brick dust (BBD) 

Percentages of 

BBD 

CBR at 2.5 mm CBR at 5 mm 

Clayey soil 2.8 2.4 

10% of  BBD 3.6 4.9 

20% of  BBD 7.6 7.2 

30% of  BBD 8.1 7.62 

40% of  BBD 9.5 9.1 

50% of  BBD 11.2 10.5 

Table 4.3.3: CBR Value for mix proportions of soil and 

burnt brick dust (BBD) 

 
Fig. 4.3.3: Chart showing the variation of CBR Value for 

mix proportions of soil and burnt brick dust (BBD) 

 Results of Soil Sample with Burnt Brick Dust (BBD) and 

Scrap Tyre Rubber (STR) 

S.No. Mix proportions Free swell index 

1 Clayey soil 48% 

2 50% Clay + 50% BBD 0% 

3 Clay + 50%BBD + 8% STR 0% 

Table 4.4.1: Free swell index value for mix proportions of 

soil, burnt brick dust (BBD) and scrap tyre rubber (STR) 

 
Fig. 4.4.1: Chart showing the variation in Free Swell Index 

for mix proportions of soil and burnt brick dust (BBD) and 

Scrap Tyre Rubber (STR) 

Content 
Clayey 

soil 

50%Soil 

+50% 

BBD 

50%+Soil + 

50% BBD 

+8% STR 

MDD(KN/m3) 17.6 19.6 18.7 

OMC (%) 18.6 11.9 12.5 

Table 4.4.2: Compaction Test value for mix proportions of 

soil, burnt brick dust (BBD) and scrap tyre rubber (STR) 

 
Fig. 4.4.2: Grapgh showing OMC and MDD of mix 

proportions of soil, burnt brick dust (BBD) and scrap tyre 

rubber (STR) 

Percentages of BBD 
CBR at 2.5 

mm 

CBR at 5 

mm 

Clayey soil 2.8 2.4 

50%Soil + 50 % of  BBD 11.2 10.5 

50%Soil +50% of  BBD + 

8% STR 
13.54 13.06 

Table 4.4.3: CBR Value for mix proportions of soil and 

burnt brick dust (BBD) and scrap tyre rubber (STR) 

 
Fig. 4.4.3: Chart showing the variation in CBR Value for 

mix proportions of soil and burnt brick dust (BBD) and 

Scrap Tyre Rubber (STR) 

IV. CONCLUSION  

In this experimental study soil is replaced with burnt brick 

dust in different percentages (10%, 20%, 30%, 40% and 50%) 

and tests are performed after seven days of curing. On 

increasing the percentage of burnt brick dust the swelling of 

soil decreases.  

 When the replacement of soil reached 50% (means 50% 

BBD and 50% soil) the swelling of soil becomes zero.  

 The optimum moisture content (OMC) and maximum 

dry density (MDD) at 50% replacement of soil with burnt 

brick dust is 11.9% and 19.6 KN/m3 and CBR Value of 

soil increases from 2.8% to 11.2%.  
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For further experimental study soil replaced with 

50% of burnt brick dust is treated with 8% of scrap tyre 

rubber. On adding 8% scrap tyre rubber optimum moisture 

content (OMC) and maximum dry density (MDD) of sample 

is 12.5% and 18.7 KN/m3 and CBR Value of soil increases 

from 11.2% to 13.54%. 

V. SCOPE FOR FUTURE STUDY 

For further research work soil can be stabilized by using 

different percentages and different combinations Burnt Brick 

Dust and Scrap Tyre Rubber. 

As a stabilizers different waste materials can be used like 

building demolition waste, rice husk, marble powder, brick 

dust, plastic waste, cement kiln dust, fly ash, lime, slate dust, 

etc.  
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