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Abstract— In the present civil engineering world sometimes 

the foundation soil is not suitable for construction purpose. 

This creates lots of problem to civil engineer during the 

execution. To make the problematic soil suitable for 

engineering projects is known as ground improvement. So 

for the purpose of ground improvement we use numerous 

types of admixtures like cement, lime, blast furnace slag, 

rice husk ash, fly ash etc. This paper reviews on the 

influence of blast furnace slag when used alone or with 

some other admixtures on various properties of clayey soil. 

From the experimental results it has been found that by 

using blast furnace slag with admixtures like lime increases 

the value of U.C.S and C.B.R. and the variation is also 

found in the compaction characteristics of soil. 
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I. INTRODUCTION 

According to the geotechnical definition the clayey soil have 

effective diameter smaller than 0.002 mm. On the other 

hand mineralogists define clay as the particles which are 

formed by polymeric chains of specific mineral. The clay 

particles are made of basic units of silica (SiO2) tetrahedral 

sheets and magnesium (Mg) and aluminum (Al) oxides 

octahedral sheets. These Sheets combine in different way so 

as to form different minerals. 

In India clayey soil covers about 23% of the total 

area. This soil is available upto a depth of 3.7 m on an 

average. These soils have various problems like instability, 

expansive nature, low shear strength and volumetric 

shrinkage. These problems restrict the civil engineers to 

built large infrastructural projects on such type of soils. 

To tackle the challenge faced from clayey soil the 

researchers have applied the concept of stabilization of 

clayey soil with the use of certain additives. The expansive 

nature of clayey soil reduces the bearing capacity of soil. 

The clay particles which are expansive in nature are 

invisible to naked eyes. When the clayey soils  are exposed 

to heat during summer the cracks are developed in it and 

when rain falls on this dry ground the clayey soil gets swell 

and the cracks also get closed this will further cause the 

heaving of soil to several inches. Depending upon the 

moisture supply to the ground, the change in volume of soil 

could be upto 30% or more. As the moisture content of the 

soil rises up the foundation soils which have expansive 

nature can cause uplift in the building or other structure and 

on the other hand if moisture content of soil decreases it 

would result in settlement of building. In both the ways 

there is lot of damage to the structure. 

Clayey soils due to their shrink swell behavior 

cause loss in soil strength and instability which could result 

into slope failure and foundation problems. These soils can 

also affect the wooden floors and concrete floors too. 

Clayey soils cause most of the movement around the walls 

of building too if the water finds it way under the building. 

II. MATERIALS 

In the present study our main aim is to find out the effect of 

blast furnace slag on the various properties of clayey soil. So 

the major admixtures used in this study is Blast furnace slag 

Blast furnace slag 

Blast furnace slag has cementious properties and it 

is generally used with cement or lime. The temperature of 

molten blast furnace slag is 1300-1600º C. it is chilled 

rapidly for prevention of crystallization. 

Generally there are two categories of slag i.e 

ferrous (consist of iron and steel) and non ferrous (copper, 

lead, zinc) which depends upon the industry from where 

they come. The non ferrous category is produced only 12% 

of total production in an year. Slag aggregate contribute to 

greater bearing capacity and high value of C.B.R. Blast 

furnace slag have good durability and resistance to freezing-

thawing and erosion. The hardness of blast furnace slag is 

expected to be between 5- 6. Slag also provides the 

resistance to the attack of sulphates of mortar or concrete. 

Blast furnace slag is the byproduct during the 

manufacturing of iron in the blast furnace. It is produced by 

the fusion of the limestone flux with the ash which is 

provided by the coke and the siliceous and alumino residue 

which remain after reduction and separation of iron from 

ore. Blast furnace slag consists of silicates and alumino 

silicate of lime. 

III. RESULTS AND DISCUSSIONS 

Various researchers have done the research on clayey soil by 

using Blast Furnace Slag. The results and discussions has 

been described in the tabular form. 

S.no Author Variable Study Outcome 

1 
Jha J.N and singh k 

(2002) 

Slag-20%,30%,40%,50% 

Lime-1.5%,3%,4.5%,6% 

Proctor test 

U.C.S 

C.B.R 

As Lime increases O.M.C and M.D.D 

decreases. 

With increase in lime U.C.S increases. 

C.B.R at soaked conditions is maximum 

at  4.5% lime 

2 Sivapullaiah P.V Slag-20%,40%,60%, Proctor test Both O.M.C and M.D.D decrease with 
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and Sharma A.K 

(2012) 

Lime-2%,3%,4% U.C.S addition of slag. 

U.C.S increases with increase in amount 

of slag but little discontinuity between 

20%- 30% 

3 
Manjunath k.v  et al 

(2012) 

Slag-10%,20%,30% 

Lime-2%,4% 
U.C.S 

With 30% slag and 4% lime at O.M.C 

with 28 days of curing the strength 

increased 18 times that of ordinary soil. 

4 
Kavak A and Bilgen 

G (2014) 

Slag -3.33% , 5% 

Lime-3.33% , 5% 

U.C.S 

C.B.R 

Maximum U.C.S is at 5% lime and 

3.33% slag 

Soaked C.B.R increases 46 times. 

 

5 
Yadu laxmikant and 

Tripathi R.K (2012) 

Slag-3%,6%,9% 

Flyash-3%,6%,9%,12% 

Compaction 

C.B.R 

Based on performance optimum amount 

of flyash and slag was 3% flyash and 

6% slag 

O.M. C increase and M.D.D decrease 

with addition of flyash and slag mixture. 

Soaked and unsoaked values of C.B.R 

increase with increase in slag content. 

6 
Maneli A et al 

(2013) 

Slag-1-9% 

Flyash- 1-14% 

Atterbergs limit 

compaction 

Reduction of plasticity index is 43 % at 

flyash 12% and slag 8% 

M.D.D increases to 36% 

7 
Oormila T.R and 

preethi T.V (2014) 

Slag-15%,20%,25% 

Flyash-5%,10%,15%,20% 

Proctor test 

U.C.S 

C.B.R 

U.C.S at 10% flyash increase with 

42.98% at 21 days of curing. 

20% slag gives optimum strength with 

increment of 73.79% for 21 days of 

curing. 

10% flyash and 25% slag gives 

increment of 78.29% in C.B.R value at 

10 days of curing. 

8 
Biradar B Kiran et 

al (2014) 

Slag-10%,20%,30%,40%,50% 

Flyash-

10%,20%,30%,40%,50% 

Compaction 

C.B.R 

Addition of steel slag to clayey soil 

results in attainment of higher C.B.R 

value than flyash 

C.B.R of modified soil increase by 

180% for 40% steel slag and 65% for 

30% flyash 

O.M.C for modified soil is reduced by 

39.24% for steel slag and it is increased 

by 35.44 %for flyash 

9 
Bhuyan sushant 

(2010) 

Slag-0-100% 

Flyash-0-100% 

RBI grade81-2%,4%,6%,8% 

Lime-2%,4%,6%,8% 

Compaction 

 

U.C.S 

U.C.S increase with increase in 

percentage of lime and RBI grade81. 

U.C.S increase with curing. 

U.C.S is more for lime than RBI 

grade81 

O.M.C of slag increase with increase in 

percentage of flyash. 

10 Cokca et al (2009) Slag-5-25% swell 

Total amount of swell decrease with 

increase in percentage of slag 

Rate of swell found to be increased 

11 
Akinwumi ibukun 

issac (2012) 
Slag-5%,8%,10% 

Compaction 

U.C.S 

C.B.R 

M.D.D and O.M.C increase and 

decrease respectively with high steel 

slag content. 

C.B.R and U.C.S increase upto 8% slag 

12 
Gudi Krishna et al 

(2013) 

Slag-

5%,10%,15%,20%,25%,30% 

Compaction 

U.C.S 

 

Maximum strength and maximum dry 

density (1.72g/cc) at 30% slag 

13 
Yadu laxmikant and 

Tripathi R.K (2013) 

Slag-3%,6%,9%,12% 

 

U.C.S 

C.B.R 

9% slag is optimum. 

U.C.S is 28% high as compared to raw 

soil. 

14 
Surikaya osman et 

al (2014) 
Slag-5%,10%,20%,30%,50%, 

Consistency limits 

Compaction 

parameters 

Unit weight of stabilized clayey soil 

increase with increase in slag. 

Increase in slag decrease liquid limit 

and plasticity index. 
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Clay sample with 50% slag changed low 

/high plasticity clay to low /high 

plasticity silt. 

Addition of slag increases both O.M.C 

and Dry unit weight 

15 
Yadu laxmikant and 

Tripathi R.K (2013) 

Slag-20%,40%,60% 

30% moisture content 

Load settlement 

characteristics 

89% increase of load bearing capacity. 

Settlement reduced by 69 % at 60% slag 

16 Higgins D.D (2005) 
Slag-1%,3%,4% 

Lime -2%,3%,5%,6% 
expansion 

Slag enhance resistance to sulphate 

expansion. 

IV. CONCLUSIONS 

After doing a review of various research papers we can 

conclude the by using the blast furnace slag we can reduce 

the environmental pollution and it could be used for the 

stabilization of clayey soil. As we add Blast furnace slag the 

U.C.S and C.B.R value increases because cementation of 

soil by pozzolanic compounds produced during the reaction 

of soil with blast furnace slag. Due to formation of 

cementitious compounds between CaOH present in soil and 

pozzolona present in slag the strength of soil increases. The 

increase in M.D.D is due to the gradation of B.F.S and as 

the specific gravity of B.F.S is more than the soil particles 

so the M.D.D increases and the O.M.C decreases because as 

we add blast furnace slag to the soil the void spaces are 

plugged in with the proper gradation and the specific surface 

of mix also decreases, which requires less water. 

Following conclusions can be drawn from the study: 

 With the increase in the percentage of slag the strength 

properties increases. 

 Slag enhances resistance to sulphate expansion. 

 With the increase in the percentage of slag the load 

bearing capacity increases. 

 Increase in slag decrease liquid limit and plasticity 

index. 

 The Maximun Dry Density of soil increase with high 

steel slag content. 

 The Optimum Moisture Content of Soil decreases with 

high steel slag content 
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