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ABSTRACT

Black cotton soil is one of the major soil deposits of India . It is highly expansive in nature due to 
presence of clay minerals especially montmorillonite. It expands greatly when comes in contact with 
water and contracts when the water squeezes out. Due to this alternate swell and shrink behavior of the 
black cotton soil , severe damages cause to foundations of the buildings and structures founded on them. 
Many stabilization techniques are in usage for improving the geotechnical characteristics of black cotton 
soil. This experimental study was undertaken to improve the engineering characteristics of black cotton 
soil by utilization of brick dust. This research paper presents the effect of brick dust on engineering 
characteristics of black cotton soil. . The evaluation involves the determination of the swelling potential, 
linear shrinkage, atterberg’s limits, & compaction test of expansive soil in its natural state as well as 
when mixed with varying proportion of burnt brick dust (from 30 to 50%). 
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INTRODUCTION 

The stability and bearing power of the soil is 
considerably improved by soil stabilization 
through controlled compaction, proportioning 
and the addition of suitable admixtures. Swelling 
soil is not suitable for the construction work on 
account of its volumetric changes. It swells and 
shrinks excessively with change of water 
content. Such tendency of soil is due to the 
presence of fine clay particles which swell, 
when they come in contact with water, resulting 
in alternate swelling and shrinking of soil due to 
which differential settlement of structure takes 
place. Stabilization of black cotton soil has been 
done in this project work by using brick dust as 
admixture. The object of our present studies is to 
improve the various properties of black cotton 
soil by mixing brick dust which is easily 
available locally. 

 

 
 
 

LITERATURE REVIEW 
 
[1] Muntohar et.al (2013) Conducted laboratory 
tests to evaluate the engineering properties of 
silty soil stabilized with lime, waste plastic 
fibers and rice husk ash. They have conducted 
CBR, UCS shear strength test to find out the 
strength of stabilized soil. From the test results, 
they have concluded that the proposed 
methodology is very effective for improving the 
engineering properties the clayey soil. 

[2] Kumarwat et.al (2014) studied the effect of 
calcium carbide residue (CCR) and stone dust 
particle as a stabilized material on the property 
of black cotton soil. They have mixed stone dust 
and CCR in different percentages with black 
cotton soil and conducted various tests like 

UCS, OMS & MDD, CBR, etc on the prepared 
soil samples. From the tests results, they have 
demonstrated that when stone dust and CCR 
mixed in equal amount (10% -10%) gives the 
better results on the improvement of engineering 
properties of soil. 

[3] Mousa f. atom & magdi el-emam, (2011) 
,using cutting stone slurry waste as a stabilizing 
material with cohesive soil. Result indicate that 
mixing the cohesive soil with cutting stone 
slurry waste increased dry density and decreased 
optimum water content also increased direct 
shear and unconfined strength significantly due 
to addition of stone slurry to cohesive soil. 

[4] Al zboon & mahasneh, (2009), the use 
stone sludge as water source in concrete 
production has insignificant effect on 
compression strength, while it has a sharp effect 
on slump values. 

[5] Misra et al, (2008), the author using stone 
slurry powder in soil stabilization, production of 
bricks, tiles, mortars, and self compacting 
concrete. 

 [6] Almedia et al(2007), production of high 
performance concrete, the stone slurry powder 
used as a substitute of fine aggregate in concrete 
production. 

[7] Karthik et al., (2014) evaluated the effect of 
fly ash derived from combustion of sub-
bituminous coal at electric power plants, for 
stabilization of soft fine grained red soil. The 
Liquid Limit, Plastic Limit and Specific gravity 
of soil was 32%, 23.37% and 2.7 respectively. 
Test was conducted on soil and soil-fly ash 
mixtures prepared at optimum water content of 
9%. At 6% of fly ash the bearing capacity of soil 
changes from 10kg/mm2 to 35kg/mm2 and CBR 
value changes from 3.1% to 4.82%. Due to 
increase in CBR values the thickness of 

International Journal of Pure and Applied Mathematics Special Issue

2000



pavement decreases from 12 inches to 8.5 
inches.  

[8] Ahmed (2014) stabilized the clayey soil for 
the construction of urban roads using fly ash. 
Author found that the optimum ratio of fly ash 
with clayey soil is 15% by weight of soil. A 
dramatic reduction in the properties of soil is 
seen for 0% to 15% of fly ash content but no 
noticeable decline appear in the range 15% to 
20% of fly ash content. For compaction, 
the dry density and O.M.C were measured for 
various fly ash ratios. The dry density raise as 
the fly ash increases up to 15%, then reduced to 
1.53 at 20% of fly ash. The liquid limit 
decreased from 55% to 48% for increase of fly 
ash from 0% to 15% by weight. Plasticity Index 
changes from 30% to 13% for addition of 0%to 
15% of fly ash. C.B.R value of 
soil changes from 3% to 56%. 
 
[9] Raut et al., (2014) stabilized the clayey soil 
collected from nearby of Yeshwantro College of 
engineering, Wanadongri Nagpur. In his study 
murrum of Kalmeshwar quarry and fly ash of 
Koradi power plant near Nagpur is used. The 
clayey soil has Gravel 1%, sand 20%, silt 28%, 
and clay 51%. Based on these properties soil is 
classified as CH. Specific 

gravity, Liquid limit, plastic limit, plasticity 
Index, M.D.D and O.M.C of soil is 2.55, 52%, 
20.80%, 30.50%, 16.88% and 19.0% 
respectively. Authors stabilized the soil by fly 
ash and murrum. With increase in content of fly 
ash and murrum UCS and M.D.D. increases up 
to certain proportion and then decreases. 
Maximum value of UCS and M.D.D, found at 
7.5% of murrum and 5% of fly ash, was 
4.95gm/cm3 and 0.328gm/cm2 

[10] Olugbenga et al., (2011) stabilized the 
Lateritic soil by the use of lime. Lateritic soil 
form a group comprising a wide variety of 

Yellow, brown, red, fine grained residual soil of 
light texture. They are characterized by the 
presence of iron and aluminum oxide or 
hydroxide which gives the colour to the soil. In 
this paper author studied the suitability and lime 
stabilization requirement of lateritic soil 
samples. Soil samples A, B, C collected from a 
dam site and stabilized with 0%, 2%, 4%, 6%, 
8% and 10% of lime. Optimum lime content for 
the samples A, B, C were 8%, 6%, 6% 
respectively. Plasticity Indices is reduced as the 
lime increases. The C.B.R of sample „A‟ 
increased from 10.6% at 0% to 29.0% at 8% 
lime, while that of „C‟ improved from 2.5% to 
8.6% at 6%. The compressive and shear strength 
were also improved. The uncured compressive 
strength of „B‟ improved from 119.13KN/m2 at 
0% to 462.81KN/m2 at 6% lime. Author 
concluded that sample A and B will be suitable 
as base material while sample „C‟ will be 
suitable as sub grade material. 

[11] Ankur et al., (2014) stabilize the Black 
cotton soil using Lime and stone dust. For his 
study, Black cotton soil sample were collected 
from Gwalior-Jhansi road (M.P) and stone dust 
was collected from Aman Vihar Industrial area, 
New Delhi. The Black cotton soil had specific 
gravity 2.61, percentage passing Is sieve 75 
micron is 58.0%, liquid limit 57%, plastic limit 
31.4%, plasticity index 26.5%, differential free 
swell 41.0%, M.D.D 16.1KN/m3 , CBR 
(soaked) 1.50% and unconfined compressive 
strength 166.2KN/m2. Author classified soil as 
CH according to the unified soilclassification 
system. In their study, authors determine 
optimum percentage of lime was 9% and stone 
dust was mixed by 5%, 10%, 15%, 20% and 
25% by weight of lime-black cotton soil. The 
MDD of lime stabilized B.C. soil increases up to 
the addition of 20% stone dust and further 
increase of the stone dust decreases the value. 
Similarly for CBR and UCS the strength 
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increases up to 20% addition of stone dust in 
lime stabilized soil. 

[12] Oyediran and Kalejaiye (2011) studied 
the effect of increasing of cement by weight on 
the strength and 
compaction parameter of lateritic soil of south 
west Nigeria. Three soil samples were collected 
from pit at depths of 0.5m, 1.0m and 2.0m. The 
soil was stabilized with 2%, 4%, 8%, 10%, and 
20% by weight of cement. The average of 
properties of soil collected from pit are as 
follows; Specific gravity 2.60, Liquid Limit 
40.91%, plastic limit 23.59%, 
plasticity Index 17.31%, gravel 8.33%, sand 
52.33%, silt 18.00%, clay 21.33% and amount 
of fineness 39.33%. M.D.D, C.B.R and UCS of 
soil increased while there is reduction in O.M.C 
as cement was increases. But addition of more 
than 10% by weight of cement decreased 
M.D.D, UCS and C.B.R and increase in the 
O.M.C. Author concluded that the increasing in 
percentage of cement was not guarantee for the 
improvement of geotechnical properties. 
 
[13] Waste paper sludge (WPS) is a waste 
material collected from the paper industry. Elias 
(2015) stabilized the soil using waste paper 
sludge. Soil used in the study was clayey soil 
from kannadikadaves kundannoor of Ernakulam 
district. Soil contains 74% silt , 26% clay, 
having Liquid limit 60%, plastic limit 31%, 
shrinkage limit 23%, plasticity index 30%, 
specific gravity 2.59 M.D.D, 16.3 KN/m3, 
O.M.C 22%, UCS 316.4KN/m2 and cohesion 
158.2KN/m2. The waste paper sludge sample 
was collected in plastic container from the 
sludge drying bed of the Hindustan newsprint, 
Vellore, Kottayam. When soil treated with WPS 
M.D.D of soil was decreased and O.M.C was 
increased. The UCS for soil for varying 
percentage such as 2%, 4%, 5%, 6%, 7% and 
10% of WPS increased to better strength. The 
addition of WPS increased the strength at 5% 

and it was found to be constant and optimum 
value of strength to soil. 
 
[14] Shelke and Murty (2010) used EPS 
Geofoam to reduce the swelling pressure of 
expansive soil. Black cotton soil from 
Ahmednagar district in Maharastra was taken for 
study. According to USCS soil classification, 
soil has CH type. The Liquid limit, Plastic limit, 
plasticity index, O.M.C, M.D.D and free swell 
index of soil was 61%, 31%, 30%, 20%, 
16.2KN/m3 and 85.7% respectively. In his 
study, authors used two type of geofoam, viz. (1) 
6mm thickness and (2) 12mm thickness. 
Swelling of Black cotton soil reduces from 
8.64%to 82.72% when EPS Geofom of 6mm 
and 12mm are used. Swelling pressure of 6mm 
geofoam is reduced to 42.86% and for 12mm 
thickness swelling pressure is reduced about 
90%. 
 
[15] Wu Li (2010) uses lime as stabilization 
material to stabilize the Tanzania soil. Author 
uses three types of soil moderately plastic silty 
clay, moderately plastic tan clay and Heavy clay 
with 5% of hydrated Lime. Author designated 
them as N-11, N-12 and N-13 respectively. 
Plasticity Index decreases form 25% to 4% for 
N-11, 29% to 6% for N-12 and 36to9% for 
N-13. Unconfined compressive strength changes 
from 145 to 2770KPa for N-11, 280 to 3000KPa 
for N-12 and 163 to 2200KPa for N-13. 
Resilient modulus changes from 79MPa to 
275MPa for N-11, 53MPA to 63MPA for N-12 
and 35.8MPA to 209MPA for N-13. 
 
[16] Dilip Shrivastava et al., (2014) used the 
soil of Bilhari area of Jabalpur (M.P.). Soil has 
specific gravity 2.56, Liquid limit 48.5%, Plastic 
limit 22.7%, Plasticity Index 25.8%, shrinkage 
limit 8.61%. Authors made a series of laboratory 
experiments on 5% lime mixed with 5%, 10%, 
15% and 20% of RHA by weight of dry soil. 
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The CBR value is increased by 287.62% and 
unconfined compressive strength is improved by 
30%. The Differential free swell index is 
decreased by 86.92% with increase of RHA 
form 10 to 20%. 
 
[17] Yadu and Tripathi (2013) stabilized the 
soft soil, collected from Tatibandh-Atari, rural 
road of Raipur Chhattisgarh, by the use of 
Granulated blast furnace slag and fly ash. The 
soil was classified as CI-MI as per Indian 
standard classification system. Different amount 
of GBS, i.e. 3, 6 and 9% with different amount 
of fly ash i.e. 3%, 6%, 9% and 12% were used to 
stabilize the soil. Based on compaction and 
C.B.R test, authors concluded that the optimum 
amount of GBSwith fly ash was a 3% fly ash 
and 6% GBS. 
 
[18] Bhuvaneshwari et al., (2005) studied the 
effect of fly ash on soil. Authors increase the fly 
ash content from 0 to 50%. The soil has Liquid 
Limit 30%, Plastic Limit 18%, Plasticity Index 
12%, Dry Density 18.04 KN/m3 and 
Unconfined compressive strength 2697KN/m2. 
The Dry Density was continuously decreases 
and15.13KN/m3 at 50% of fly ash. Unconfined 
compressive strength is also decreases and 
becomes 1176KN/m2 for 50% of fly ash. 
 
[19] Brooks (2009) stabilized expansive soil of 
CH type. Author uses Fly ash and Rice Husk ash 
(RHA) to stabilize the soil. O.M.C and M.D.D 
of untreated soil is 20% and 15.5 kN/m3 
respectively. In stress strain graph of unconfined 
compressive strength it is clearly shown that 
failure stress and strain increased by 106% and 
50% respectively when the fly ash content was 
increased from 0 to 25%. When the RHA 
content was increased from 0 to 12%, 
unconfined compressive stress increased by 97% 
while CBA improved by 47%. Author concluded 
that 12% of RHA and 25% of fly ash is used for 

strengthening the expansive sub grade soil. 
Based on laboratory test 15% of fly ash was 
mixed with RHA to form a swell reduction 
layer. 
 
[20] Malhotra and John, describes the use of 
mechanical equipment in the construction of 
four stretches of lime stabilized roads extending 
over a length of twenty kilometer. He selected 
four roads of Amraoti circle in Maharastra, viz. 
(1) Amraoti Asra road, (2) Asra Mana road, (3) 
Daryapur Amla road, (4) Achaopur Kakda road. 
All the four roads were B.C soil of CH group. In 
his study authors stabilized 
the B.C soil by 2% of lime and their service 
behavior was observed. For a period of four 
year, stabilized sections behaved very 
satisfactorily but thereafter, the lime treated 
stretches started deterioration. 

 

CONCLUSION 

                        In this research we learnt about 
the stabilization of soils with admixtures like 
lime, iron dust, quarry dust.,etc. We find out the 
ways how to come over the obstacles faced 
during the project. In view of our past research 
we found different ways to stabilize the soils 
using admixtures. 

REFERENCES 
 

[1] IRC: SP: 89-2010,“Guidelines for Soil and Granular 
Material Stabilization Using Cement, Lime and Fly ash”, 
Indian Road Congress, New Delhi. 

 
 [2] Karthik, S., Kumar, Ashok., Gowtham,P., Elango,G., 
Gokul,D., Thangaraj,S. (2014), “Soil Stabilization by Using 
Fly ash”, IOSR Journal of Civil and Mechanical 
Engineering, IOSR-JMCE, Vol. 10, pp 20-26. 

[3] Ahmed, Afaf Ghais Abadi (2014), “Fly ash Utilization 
in Soil Stabilization”, International Conference on Civil, 
Biological and Environmental Engineering, CBEE, pp76-
78. 

International Journal of Pure and Applied Mathematics Special Issue

2003



[4] Gyanen, Takhelmayum., Savitha, A.L.,Krishna, 
Gudi.(2013), “Laboratory Study on Soil Stabilization Using 
Fly ash Mixtures ”, International Journal of Civil 
Engineering Science and Innovative Technology, vol. 2, pp 
477-481. 

[5] Mehta, Ashish., Parate, Kanak.,Ruprai,B. S. (2013) 
“Stabilization of Black Cotton Soil by Fly ash”, 
International Journal of Application or Innovative in 
Engineering and Management. 

[6] Bhuvaneshwari, S., Robinson, R.G., Gandhi, S. R. 
(2005), “Stabilization of Expansive Soils Using Fly ash”, 
Fly Ash Utilization Programme , FAUP, TIFAC, DST, Vol. 
8, pp 5.1-5.9. 

[7] Robert M, Brooks. (2009), “Soil Stabilization with Fly 
ash and Rice Husk Ash”, International Journal of Research 
and Reviews in Applied Sciences, Vol. 1, pp 209-217. 

[8] Singhal,Anil kumar and Singh,Sudhanshu shekhar 
(2014), “Laboratory Study on Soil Stabilization Using Fly 
ash and Rice Husk Ash”, International Journal of Research 
in Engineering and Technology, Vol. 3, pp 348-351. 

[9] Shrivastava,Dilip., Singhai, A. k. and Yadav, R. K 
(2014), “Effect of Lime and Rice Husk Ash on Engineering 
Properties of Black Cotton Soil” . International Journal of 
Engineering Research and Science Technology, Volume 3. 

 

[10]Yadu, Laxmikant and Tripathi, R. K (2013), 
“Stabilization of Soft Soil with Granulated Blast Furnance 
Slag and Fly ash”, International Journal of Research in 
Engineering and Technology, vol. 2, pp 115-119. 

[11]Raut, J. M., Bajad, S.P., Khadeshwar. S. R (2014), 
“Stabilization of Expansive Soil Using Fly ash and 
Murrum”, International Journal Innovative Research in 
Science, Engineering and Technology, vol. 3, pp 14280- 
14284. 

[12]Singh, S. P andPani, A (2014), “Evaluation of Lime 
Stabilized Fly ash as a Highway Material” International 

Journal of Environmental Research and Development, Vol. 
4, pp 281-286. 

[13]Fikiri Fredrick Magafu, Wu Li (2010), “Utilization of 
Local Available Materials to Stabilize Native Soil (earth 
roads) in Tanzania-Case Study Ngara”, SciRP, pp 516- 
519. 

[14]Olugbenga, Oludolapo Amu. , Oluwole, Fakunle 
Bamisay and Iyiole, Akanmu Komolafe (2010), “The 
Suitability and Lime Stabilization Requirement of Some 
Lateritic Soil Samples as Pavement”, Int. J. Pure Appl. Sci. 
Technol., 2(1), PP 29-46. 

[15]Malhotra. B. R and John. K. A, “Need for Construction 
Equipment in Rural Roads- A Case Study” Ministry of 
Rural Development, GOI, Government Of India. 

[16]Mudhgal,Ankur., Sarkar,Raju andSahu, A. K(2014), 
“Effect of Lime and Stone Dust in the Geotechnical 
Properties of Black cotton soil” Int. J. of GEOMATE, Vol. 
7,pp 1033-1039. 

[17]Oyediran, I. A andKalejaiye, M (2011), “Effect of 
Increasing Cement Content on Strength and Compaction 
Parameters of Some Lateritic Soil from South Western 
Nigeria”, EJGE, Vol.Bhooma Nepal and Vanita 
Aggrawal,”Papercrete: A study on green structural 
material, International journal of applied engineering 
research”, March 2014 Vol9.  

[18]Al-zoubi, Mohammed Shukri (2008), “Undrained 
Shear Strength and Swelling Characteristic of Cement 
Treated Soil”, Jordan Journal of Civil Engineering, Vol. 
2,pp 53-61. 

[19]Shelke, A.P and Murty, D.S (2010), “Reduction of 
Swelling Pressure of Expansive Soils Using EPS Geofoam” 
Indian Geotechnical Conference, GEO trendz. 

[20]Neva Elias(2015), “Strength Development of Soft Soil 
Stabilize with Waste Paper Sludge”, International Journal 
of Advanced Technology in Engineering and Science, Vol. 
3,pp 141-149. 

 

International Journal of Pure and Applied Mathematics Special Issue

2004



2005



2006


