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Abstract - Soil stabilization could be a technique of modifying 

the properties of a soil to enhance its Engineering performance 

and used for a spread of engineering works. In recent years soil 

stabilization is the major drawback for Civil Engineers, either for 

construction of road or for increasing the shear strength of the 

soil. In areas adjacent to water bodies, the soil gets 

saturated that decrease the shear strength of soil. 

This research work was allotted with a view to study the result of 

soil moisture content on the soil by utilizing GGBS 

(Ground granulated furnace Slag). The virgin clay soil was tested 

for its index properties, Compaction characteristics 

and additionally the shear strength was also determined. The 

stabilization of the clay is made by adding the GGBS 

with varying proportion. The stabilized soil with completely 

different moisture content was tested for the shear strength 

characteristics and their results were compared with the 

virgin soil to seek out the consequences of moisture content on 

artificial improvement of shear strength of soil. 

Keywords— Soil Stabilization, Shear Strength, Moisture 

Content, GGBS. 

I.  INTRODUCTION  

 Soil stabilization is a technique that to enhance to 

boost the index and engineering properties of an expansive 

soil. Recently soil is stabilized by using chemicals and 

industrial waste effluent like ash, ground granulated blast 

furnace slag (GGBS), iron slag and a few natural fibres 

[1]. To enhance the soil properties, the soil is stabilized by 

adding GGBS and also the effect of moisture content in 

the shear strength were studied [7]. 

 GGBS (Ground coarse Blast Slag) is that 

the waste obtained from steel manufacturing process. From 

the previous studies, it is clear that the GGBS induces the 

strength of cement and is extensively used as cement 

additives [2]. This can be implemented in the soil for 

stabilization. Moisture content in soil is a 

crucial property that is greatly affects the strength and 

structural stability of the soil grains [3]. Especially the shear 

strength of fine grained soil is highly full 

of soil moisture content [10]. In case of laboratory, the shear 

strength experiment was conducted in the soil sample with 

field condition [6]. However in the expansive soil shear 

strength is affected by seasonal moisture content 

variation that leads to failure in future 

[4]. Thus it's planned during this the study to 

research the result of water content on shear strength of 

the stable soil. 

II. MATERIALS 

A.  Soil  

 Soil sample were collected from Padappai, 

Kanchipuram district which is located 15 kms from 

Tambaram, Chennai. The site is located off Vandalur – 

Walajabad high road. The geography of this area, where the 

soil obtained is clayey in nature located nearby to a water 

body where constructions of apartments are taking place. 

Undisturbed soil sample were taken at 5 feet in depth. 

B. GGBS 

 GGBS is a non-metallic product consisting 

essentially of silicates and aluminates of calcium and other 

bases. The specific gravity of GGBS used in this project is 

2.65. 

III. METHODOLOGY 

 The soil sample collected from the site was tested 

for determination of its index properties, plastic limit and 

specific gravity. The soil sample is also tested for its 

compaction behavior by proctor test and shear strength by 

Unconfined Compression test. The soil sample is then 

stabilized with GGBS by varying it mix proportions. The 

stabilized soil was also tested for the shear strength 

characteristics with different moisture content. Abbreviations 

and Acronyms 

IV. RESULT & DISCUSSION 

After the text edit has been completed, the paper is ready 

for the template. Duplicate the template file by using the Save 

As command, and use the naming convention prescribed by 

your conference for the name of your paper. In this newly 

created file, highlight all of the contents and import your 

prepared text file. You are now ready to style your paper; use 

the scroll down window on the left of the MS Word 

Formatting toolbar. 

A. Properties of soil sample 

 The soil sample was tested for its consistency limit. 

The liquid limit, plastic limit and shrinkage limit is found to 

be 45% a 33% and 26% respectively. Thus the plasticity 

index of the soil sample is calculated as 12%. By referring 

the A-line chart, the clay soil is classified as Medium Plastic 

nature (CI). The Specific gravity of the soil is 2.2. The 

Standard Proctor compaction test on clay resulted that their 

Maximum Dry Density (MDD) and Optimum Moisture 

Content (OMC) as 1.95g/cc and 20% respectively. The 

Unconfined Compressive Strength (qu) of the virgin soil is 

found to be 86.13kN/m² and the Undrained Cohesion (Cu) of 

the sample is 43kN/m². 
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B. Effect of Stabilization on Index Properties 

 The changes in the index properties of soil sample 

due to stabilization of soil with different percentage of GGBS 

are presented in table 1 

Table 1 Effect of Stabilization on index properties 

Percentage of GGBS 6 % 8% 

Liquid limit 50 59 

Plastic limit 37.93 42.8 

Shrinkage limit 27.54 12.68 

 The index properties of soil test results conducted on 

clay soil treated by GGBS along with virgin soil are 

compared graphically in Fig 1, Fig. 2 and Fig. 3 respectively. 

33.33
37.93

42.8

0

10

20

30

40

50

Virgin Soil Soil With 6%

OF GGBS

Soil With 8%

OF GGBS

P
la

st
ic

 L
im

it
 %

 
Fig. 1 Comparison of Liquid Limits of soil stabilized with GGBS 
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Fig. 2 Comparison of Plastic Limits of soil stabilized with GGBS 
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Fig. 3 Comparison of shrinkage Limit of soil stabilized with GGBS 

  

It was observed that the increase in the percentages of GGBS 

is leads to increase in the liquid and plastic limit of soil. In 

case of shrinkage limit for soil stabilized with 8 % of GGBS 

decreases the value as compared to soil stabilized with 6% of 

GGBS. 

C. Effect of moisture content on shear Strength Parameters 

of stabilized soil 

 The unconfined compression test was conducted for 

stabilized soil with various the percentage of moisture content 

and the result are presented in table II. The stress strain curve 

for virgin soil and stabilized soil with various percentage of 

moisture content are represented in Fig IV, Fig V, Fig VI and 

Fig VII respectively and also the graphical comparison of soil 

shear strength with different moisture content are represented 

in Fig. VII. 

 
Fig. 4 Stress strain curve for soil samples with 20 percentage 

moisture content. 

 
Fig. 5 Stress strain curve for soil samples with 22 percentage 

moisture content. 
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Fig.6 Stress strain curve for soil samples with 24 percentage 

moisture content. 

 
Fig. 7 Stress strain curve for soil samples with 26 percentage 

moisture content 

Table 2 Effect of moisture content on shear Strength 

Parameters of stabilized soil 

Moisture 

content 

percentage 

Soil Shear Strength kN/m2 

Virgin 

soil 

Soil stabilized with 

6% GGBS 

Soil stabilized with 

8% GGBS 

20 86.13 204.2 117.6 

22 86.32 124.44 84.32 

24 45.02 65.77 22.57 

26 36.13 45.15 22.57 

 

 
Fig. 8 Comparison of   Shear strength of stabilized soil with different 

moisture content 

 

 It was found that the shear strength of soil goes on 

decreasing with increase in moisture content, both in the case 

of virgin soil alone and soil Stabilized with GBBS. 

 

V. CONCLUSIONS 

 The soil is stabilized with GGBS at 6% and 8%. The 

index property test, compaction test and unconfined 

compression test were carried out on virgin soil and stabilized 

soil. Also the effects of moisture content on shear strength 

characteristics of stabilized soil are tested. Based on the 

experimental test result the following conclusion were made, 

 The liquid limit and plastic limit was improved with 

increasing the percentage of GGBS. In case of shrinkage 

limit, the soil stabilized with 6% of GGBS shows the 

improvement as compared to soil stabilized with 8% of 

GGBS. 

 The stabilization soil with 6% of GGBS shown an 

improvement in strength and Shear strength of soil goes on 

decreasing with increase in moisture content, both in the case 

of virgin soil alone and soil Stabilized with GGBS. 
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