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Abstract- BC soil or extensive sail is otherwise called swelling
soil. This kind of Black soils will found in Central states and a
few areas of south India. The presence of this sort of soil is
Black subsequently they are called as Black cotton soils. This
BCSare particularly helpful for developing Cotton. Generally
expansive soils have unacceptable engineering properties like
low bearing capacity and high compressibility. Thus the
improvement of soil at a site is needed. There are so many
stabilizers to stabilize the strength of expansive soil like Jute,
gypsum, fly ash, rise-husk ash, cement, lime, used rubber tyres
etc. In this thesis the Saw Dust Ash inserted as a stabilizer and
Quick Lime as additive to improve the properties of Expansive
soil. The objectives of this study are to improve shear strength
of the expansive soil by mixing Saw Dust Ash and Quick Lime.
Addition stabilizer of Saw Dust Ash different percentages of
5%, 10%, 15%. Another stabilizer is Quick Lime varying
percentage of 2%, 4%, 6%, 8% and 10%. It is noticed from
the laboratory investigations that the liquid limit, plastic limit
and plasticity index of the Expansive soil has been decreased
and maximum dry density and CBR by on addition of 10%
Saw Dust Ash and 8% Quick Lime as an optimum when
compared with untreated Expansive Soil. In present
investigation, the aim is to reduce swelling and shrinkage
behavior of expansive soil by improving strength engineering
properties of soil. Also the industrial solid waste sawdust ash
is utilized for stabilization so as to solve the problem of
indiscriminate disposal. The other additive used in this study
is quick lime. Numerous tests are conducted with varying
proportions and results are reported.

Keywords- Expansive soil, Quick lime, Saw Dust Ash (SDA),
CBR.

I.INTRODUCTION

A land based structure of any typeisonly as strong as
its foundation. For that reason, soil is a perilous element
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persuading the success of a construction project. Soil is either
part of the foundation or one of the raw materials used in the
Construction  process.  Therefore, understanding the
engineering properties of sail is perilous to obtain strength and
economic performance. Soil stabilization is the process of
maximizing the suitability of soil for a given construction
purpose.

I1.LITERATUREREVIEW

Dr. D. Koteswara Rao et a., (2012) studied the properties of
expansive soil before and after treated with rice husk ash and
potassium chloride.

GeethuSgji (2016) has studied the effect of Egg Shell Powder
(ESP) and Quarry Dust (QD) on the properties of clayey soil.

Butt etal., (2016) conducted extensive experimental
demonstrate the soil improvement prospective of saw dust ash
(SDA) by performing California bearing ratio (CBR) and
unconfined compression strength tests.

Dharmendrasahu has investigated the effects of NaoH on
mixing with the black cotton soil as a stabilizing material.C.
Neeladharan (2017) studied about the stabilization of
expansive soil using tile waste with sodium hydroxide as a
binder.

M. Vignesh (2019) studied about the stabilisation of clay soil
using polypropylene and sawdust ash.

[11.METHODOLOGY, EXPERIMENTAL STUDY
ANDRESULT

The study is carried out on Expansive soil, Expansive

soil blended with Saw Dust Ash and Expansive Soil with
optimum percentage of Saw Dust Ash with Quick Lime in the
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following percentages. Saw Dust Ash was varied in
percentages of 5%,10%, and 15% by weight of Expansive soil
throughout the experiments. To increase the CBR of Saw Dust
Ash treated Expansive soil, Quick Lime was added in
percentages of .2%, 4%, 6% ,8% and 10%.

3.1 Soil properties: The soil used for current study has been
taken from Turpulanka village near Amalapuram area of East
Godavari district, AP, India. It is collected from a depth of
1.50 m. Tests are conducted to determine the Index properties,
Engineering properties as per Indian standard (IS 2720). The
Soil propertiesare givenin Table 1:

i E Untreated
Mo Propesty Syvabok Expansiveso
il
1 LiguidLimit{%) ¥ 75
2 PlasticLimit (3&) V 353
3 PlasticityTndex{?) I 393
4 SailClassification - CH
5 BpecificGravity G 2.66
] FreaBwall {3} F§ 130
- Optimumhloistre = o
Conrzny) OMT 27.20
Maximnm Diry T
B Densitylzes) MDD 154
E CBE %) - 112

3.2 Sawdust Ash: The Sawdust Ash was collected from local
saw mill, Kakinada, Andhra Pradesh which is an
indiscriminate waste disposed in open areas and landfills. It
can cause serious problems to the environment and humans;
hence the utilization of saw dust ash in geotechnica
applicationsis likely to provide a better solution.

Saw dust is a by-product of sawmills by sawing
timber. It is the loose particles or wood chippings obtained by
sawing wood into useable sizes. After collection, clean saw
dust without much bark and much organic content was air
dried and burnt at the room temperature. The SDA was then
sieved through 600 micron sieve to remove the lumps, gravels,
unburnt particles And other deleterious materials to soil and
obtained SDA is used for the laboratory work

3.3 Quick Lime: Main congtituent of lime is calcium
carbonate (CaCO3), It is available in nature in the form of
limestone. Limestone from stone hills is main source of lime
and Shells of seaanimals are its purest form.

Quick lime: When limestone is burnt CO2 is given out and
quick limeis  obtained.

Slaked lime: Water should be added on quick lime to turn it
into calcium

Hydroxide, the process is known as slaked lime.
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CaO+H20 ------ >Ca (OH)2

Table: 2 Compaction Characteristics of Expansive soil treated
with percentage of Saw Dust Ash (SDA)

MixProportion Water DryDen
Content| sity{gioc)
B}
100 Expansivesail 2720 154
[ES+3%SDA 2563 1581
|E5+11]Di:5D.-‘1. 1582 1M
[ES+15%3DA 2518 168
1.8
10,071
15,1.68
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Graph 1: Showsthe Variation of MDD (g/cc) w.r.t various
percentage of SDA

Table 3 CBR Values of Expansive soil treated ~ with
Percentage Variations of SDA

MixProportions CBR(%
)
1 sExpansive sod 1.12
ES+3% EDA 1.32
E5+10%SDA 1.62
ES+13%5DA 198
3 10,782
35,1.98
= 5.1/82
& | 012
L
1

25

F‘Ercentaﬁjé'::.rariatinﬁ'quf SDA {2,5}

Graph.2: Shows the variation of CBR w.r.t Different
percentages of Saw Dust Ash.
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Table4 OMC and MDD Values of the Expansive soil with
10% of Saw Dust Ash and reinforced with different
percentages of Quick

lime
;Eii?ﬁu:& MaximomDry

i ; ; ontent Densityig/cc)
5No Mixproportion %4

1 Expansive s0il+107% SDA 1517 171

1 Expansive soil+10% SDA 1535 175

+2%Lims

3 A S eSO 2880 1776

4 e L R 2405 1833

z Expansive soil+1080 53DA

E 8B4 ime 2324 1362

F e e 2318 1788

k=2
Ve

=
o

=
-

Dry Density {gfcc)
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b3}
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Percentageva.rlatmn of L|me+1[] JS A 5

Graph 3: OMC and MDD values of Expansive soil with 10%
of Saw Dust Ash with various percentages of Quick Lime

Table5 CBR Values of 10% Saw Dust Ash Treated Expansive soil
with Various Percentages of Quick Lime

5Ma MixProportions ZBER.(%)
1 1% Expansivesail 112
2 Expamnsivesoil+10%3DA 2462
3 Expansive s0il+10 50A + T Lim= M
3 3405
4 Expansive soil+1T% 5DA + 5 Lims 385
B Expansive soil+107% SDA + 5 Lime 471
; T

5 E:p.lnsnesui].-l-l;:]ﬁ DA +5% 561
= Expansive soil+1F: SDA + T07% S

Lims 1ie]
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Graph  4: Variation of Sosked CBR vaues
withExpansivesoil+10% Saw Dust Ash+different% Quick
Lime
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Graph 4: Shows the Graph Variation of Soaked CBR  values
withExpansivesoil+10% Saw Dust Ash+different% Quick
Lime

Table 6: Variation of LL, PL, PI for Expansive soil treated
with percentage of Saw Dust Ash and Lime

; LiguidLimit] Flasti Flasticit
HSDA B Limit{ | vIndex{
B FI}
100%: i L o
Expansi 5 355 395
v250il
ES+10805DA 5513 1452 T
ES+I0te5DA+E ELET] 2136 51
b Lime
Pressure [KN,.-’mz]
0 1np 200 300 iir &00

“, -
A &. =+ |Intreated

4 Untreated

4,
Graph 5: Laboratory Static Plate Load Test results of
Expansive soil treated with 10% SAW Dust Ash+ 8% Quick
Lime

IV.CONCLUSIONS

It is observed from the laboratory test results, that the
liquid limit of treated Expansive Soil has been decreased
by 26.36% on addition of 10% Saw Dust Ash and it has
been further decreased by 38.05% on addition of 8% of

www.ijsart.com



1JSART - Volume8Issue 6 - JUNE 2022

lime as an optimum compared with the Untreated
Expansive Sail.

It is observed from the laboratory test results, that the
plastic limit of treated Expansive Soil has been decreased
by 30.92% on addition of 10% Saw Dust Ash and it has
been further decreased by 39.83% on addition of 8% of
Lime as an optimum compared with the Untreated
Expansive Sail

It is observed from the laboratory test results, that the
plasticity index of treated Expansive Soil has been
decreased by 22.25% on addition of 10% Saw Dust Ash
and it has been further decreased by 36.45% on addition
of 8% of Lime as an optimum compared with the
Untreated Expansive Sail.

It is observed from the laboratory test results, that the
specific gravity of treated Expansive Soil has been
increased by 2.63% on addition of 10% Saw Dust Ash
and it has been further increased by 10.31% on addition
of 8% of lime as an optimum compared with the
Untreated Expansive Sail.

It is observed from the laboratory test results, that the
Differential free swell of treated Expansive Soil has been
decreased by 53.84% on addition of 10% Saw Dust Ash
and it has been further decreased by 76.92% on addition
of 8% of lime as an optimum compared with the
Untreated Expansive Soil.

It is found that the Optimum Moisture Content (OMC) of
treated Expansive Soil has been decreased by 5.10% on
addition of 10% Saw Dust Ash and it has been further
decreased by 14.59% on addition of 8% of lime as an
optimum compared with the Untreated Expansive Soil.

It is found that the Maximum Dry Density (MDD) of
treated Expansive Soil has been increased by 11.03% on
addition of 10% Saw Dust Ash and it has been further
increased by 20.78% on addition of 8% of lime as an
optimum compared with the Untreated Expansive Soil.

It is noticed that the CBR value of treated Expansive Soil
has been improved by 133.92% on addition of 10% Saw
Dust Ash and it has been further improved by 403.57% on
addition of 8% of Lime as an optimum compared with the
Untreated Expansive Soil.

It is observed from the laboratory test results, that the
cohesion value of treated Expansive Soil has been
decreased by 11.52% on addition of 10% Saw Dust

Ash and it has been further decreased by 35.13% on
addition of 8% of Lime as an optimum compared with the
Untreated Expansive Sail.

It is observed from the laboratory test results, that the
angle of interna friction of treated Expansive Soil has
been improved by 63.57% on addition of 10% Saw Dust
Ash and it has been further improved by 171.78% on
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addition of 8% of Lime as an optimum compared with the
Untreated Expansive Soil.

It is observed from the laboratory test results, Static Plate
Load test results of Expansive Soils treated with optimum
of 10% Saw Dust Ash and 8% Lime foundation bed
treated with gravel cushion which has exhibited the
ultimate Static Plate Load of 556.828 KN/m2 with the
deformation of 1.45 mm at OMC.
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