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Abstract- Due to rapid growth of urbanization and industzation, minimization of industrial waste is serious
problem in present days. To encounter this inngeatind nontraditional research on waste utilizaigogaining
importance now days. Soil improvement using thetevasaterial like Slag, Rice husk ash, Silica furte &
geotechnical engineering has been recommendeddnmironmental point of view.

Index Terms- Fly Ash, Rise Husk Ash, Silica Fume, Soil improverne

1. INTRODUCTION

2.3 Al-Azzawi studied effect of silica fume addition on

Black Cotton soil represent a well known categofy doehavior of silty clayey soils, they investigatédttthere

problematic from civil engineering point of viewhey
exhibit large volumetric changes shrinkage and liwgel
behavior if the moisture content changed.

Due to this nature this type of soil is susceptibie
damage to the structures and pavements founded on i
In India structure founded in areas with soft orakesoil
have need for improvement of soil properties byngsi
additives.

Soil stabilization techniques are used to impraaucing
expansive characteristics.

Coal fly ash are lightweight particles captureceikhaust
gas by electrostatic precipitators and bag houfeoal
fired power plants.

Silica fume also referred as micro-silica is a pid
resulting reduction of high purity quartz with caalan
electric arc furnace in the manufacture of silicsrerro
-silicon alloy. Silica fume rises as an oxidizegonr It is
fine grey colored powder sometime similar to Pordla
cement or some flashes .Condensed silica fume

is significant important on swelling pressure and
compressive strength of composite samples witlgasili
fume. The permeability of soil increased with irase in
silica fume content. It is observed that the additdf
silica fume decreases the development of crackghen
surface of compacted clay samples reducing theksrac
width by 75%.

2.4 Venu Gopal N. studied the soil properties withcsili
fume as stabilizer and comparing the same witleroth
materials. The laboratory investigations indicia tsoil
samples possessing low strength can be treatdd wit
varying silica fume of 5% to 20% by weight of drgils
The treated soil samples showed significant
improvement in the strength characteristics.

2.5 Biswas studied the utilization of rice husk witmé

in sub grade soil for a rural road; they conclutieat a
very little amount of lime (3%) added to the claysjl
with RHA, improve the CBR value and compaction
dbaracteristics to a great extent.

essentially silicon-dioxide (more than 90%) in non2.6 M Karimi studied effect of lime and micro silica

crystalline form.
The rice husk is the outmost layer of the paddyngttzat

admixtures on silty sand soils, in presence of satigs.
Results showed that the addition of micro silicathe

is separated from the rice grains during the ngllinsilty sand soil increases the CBR strength andedsers

process.
Around 20% of paddy weight is husk and rice prouurct
Asia produce about 770 million tons of husk annuall

2. LITRATURE REVIEW

Many researchers are looking for alternative makeffior
soil stabilization, fly ash is an effective ageot ¢hemical
and mechanical stabilization of soil.

swelling, therefore micro silica waste material dam
successively used to enhance the strength ofssilty

3. OBJECTIVES

The main objective of this study is to evaluate the
feasibility of using Rice Husk, Fly Ash and Silica
fume as soil stabilization material. In this paplee
effect of Rice Husk, Fly Ash and Silica fume on

2.1 Saranjeet Rajesh Soni concluded that solid wastmgineering characteristics of expansive clay like

disposal is an economical and effective way to eaghi
improvement in engineering performance of blackarot
soils. The stability of soil using fly ash anderitiusk

powder can be increased .

2.2 Abd.EI-Aziz examined the effect of lime-silica fume
stabilizers on engineering properties of

Black Cotton Soil has been presented.

4. MATERIALSAND METHODOLOGY
The black cotton soil has been used as a baseiahater
in this study It has been replaced partially by dsh

clayeyby weight of dry soil.

subgrades. They summarized that the plasticity xindeThe soil is classified as clay of high plasticityttw

and swell potential decreases and CBR value ineseasexpansive behavior.

significantly. There is improvement in shear stiténg
parameter also.

Materials are mixed on
percentage basis i.e. 0%, 10%, and 20% by weight of
dry soil respectively. The following Tests were
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conducted on black cotton soil and mixes; as pe! Ratic
relevant IS Code. : . .
[1] Classification of soil Table 3. Engineering Properties of Fly Ash.

[2] Liquid Limit test
[3] Plastic Limit test
[4] Plasticity Index
[5] Grain size distribution

[6] Compaction Test Liquid Limit test(%)
[71 Unconfined Compressive Strength S
[8] California Bearing Ratio Test Plastic Limit test(%) 23.07  34.92
5. WORK CARRIED OUT
Table 1. Engineering Properties of Black Cottorl.Soi Compaction Te: 13 11

OMC(%) 1.643  1.706
MDD(kN/m”3)

1
2
3 Plasticity Index(%) 28.93 20.08
4

1 Classification of soil Cl 5 Unconfined 13.6 11.8
Compressive Strengths
2 Liquid Limit test(%) 48 . . .
6 California Bearing 3.496 3.629
3 Plastic Limit test(%) 20 Ratio
4 Plasticity Index(% 28 Table 4. Engineering Properties of Silica Fume.
5

Grain size distributatic 6
Sand(%) 94
Clay(%)

0,
6 Compaction Test 12.5 L LI (LI =S
OMC(%) 1.593 2 Plastic Limit test(%) 27.27  33.33
MDD(KN/m”3)
; ; 3 Plasticity Index(% 22.7: 19.67
7 Unconfined Compressive qu=12
Strengths 4 Compaction Te: 10 8
o ] ) OMC(%) 1.655 2.041
8 California Bearing Ratio  3.310 MDD(kN/m”3)
Table 2. Engineering Properties of Rice Husk. 5 Unconfined 15 17
Compressive Strengths
6 California Bearing 4.413 5.110
Ratio
Liquid Limit test(%) 6. CONCLUSION
2 Plastic Limit test(%) 22.22 23 We can say that Liquid Limit and Plastic Limit of

fly ash is more compare to Silica fume and ricekhus

- - 125 . 13 . 13 .
3 Plasticity Index(%) 25.78 27 .
4 Compaction Test 13 11 :
OMC(%) 1.594 1.627 15 1.6550 2048 1 64380 1.7 15945 1.62
MDD(kN/m”3) . MDD

5 Unconfined 11.¢€ 14.2
Compressive
Strengths

-
53

Axis Title
o«

Soil 5% sf 10%sf  S%fa  10%fa 5%rh  10%rh

6 California Bearing 2961 3.019 MDD mOMC
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We can say that MDD of silica fume is more

compare to fly ash and rice husk.

OMC of silica fume is less compare to fly ash and

rice husk.

We can say that value of shearing stress in silica

fume is more compare to fly ash and rice husk.

We can say that value of CBR in silica fume is

shear stress

H5% ®W10% mSOIL

more compare to fly ash and rice husk.
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Fig 1. Liquid Limit Test

'Fig 3. Procter Test

Fig 4. CBR Test
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