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STABILIZING AGENTS ON SOIL SUBGRADE IN FOUNDATION
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ABSTRACT .

This study will focus on the use of rice husk ash (RHA) and cement as soil stabilizing agents. The use of RHA has gained attention
as a sustainable alternative to cement due to its pozzolanic properties. Soil stabilization is a common practice in geotechnical
engineering to improve the strength and stability of soils. Cement is a widely used soil stabilizing agent in construction industry,
but it can be expensive and has negative environmental impacts during production.The study will involve laboratory tests to
determine the engineering properties of soil samples treated with varying percentages of RHA and cement. Key tests will
include compressive strength tests, direct shear tests, and unconfined compression tests. The results will be analyzed to
determine the optimum percentage of RHA and cement that can improve the strength and stability of the soil.This study aims to
contribute to the development of sustainable and cost-effective soil stabilization techniques that can be applied in various
geotechnical engineering applications. The use of RHA as a soil stabilizing agent can reduce the environmental impact of soil
stabilization and provide an alternative to traditional cement stabilization. The findings of this study will be useful for
researchers, engineers, and construction professionals who are interested in using sustainable soil stabilization techniques.
Keywords: Soil Stabilization, Foundation, Agents, Waste, Rice Husk Ash

INTRODUCTION

Civil engineering projects located in areas with soft or weak
soils have traditionally incorporated improvement of soil
properties by using various methods. Soil Stabilization is
being used for a variety of engineering works, the most
common application being in the construction of road and
pavements, where the main objective is to increase the
strength or stability of soil and to reduce the construction cost
by making best use of the locally available materials. Over
time, rice husk ash is the material used for stabilizing soils.
Thus the use of Agricultural waste (such as rice husk ash -
RHA) will considerably reduce the cost of Construction and
as well reducing the environmental hazards they cause. Rice
husk is an agricultural waste obtained from milling of rice.
About 108 tons of rice husk is Generated annually in the
world. Hence, use of RHA for upgrading of soil should be
encouraged. Because expansive clays are characterized by
excessive compression, dispersion, collapse, low shear
strength, low bearing capacity, and high swell potential, such
soils are unsuitable for road sub grade layer construction.
Expansive clays usually experience large volume changes
depending on the amount of water contained in the soil voids.
Such soils can form deep cracks in drier seasons and expand
dramatically when wet. Such instability affects the strength
performance of soil as a construction material. Volume
changes involving shrinkage and swelling cause deformation
of the road surface, whereas increased moisture content in
Oexpansive clay soils significantly reduces soil bearing

strength. Soils with low-bearing capacity can be strengthened

economically for building purposes through the process of
“soil stabilization” using different types of stabilizers.

The soil used for the stabilization was collected from various
locations from the historic Mughal road connected to link
Kashmir valley to various parts of Poonch Rajouri areas
through an indirect way. The soil present there is very loose
with a low bearing capacity and less requisite strength.
Various tests with different percentages of both RHA and
Cement were added to the soil itself and subsequent checks
were made in improvement of soil and its strength like OMC,
MDD, CBR, etc

SOILSTABILIZATION

Soil stabilization is a general term for any physical, chemical,
biological, or combined method of changing a natural soil to
meet an engineering purpose. Improvements include
increasing the weight bearing capabilities, tensile strength,
and overall performance of in- situ sub soils, sands, and other
waste materials in order to strengthen road surfaces.

Some of the renewable technologies are: enzymes,
surfactants, biopolymers, synthetic polymers, co-polymer
based products, cross-linking styrene acrylic polymers, tree
resins, ionic stabilizers, fibre reinforcement, calcium
chloride, calcite, sodium chloride, magnesium chloride and
more. Some of these new stabilizing techniques create
hydrophobic surfaces and mass that prevent road failure from
water penetration or heavy frosts by inhibiting the ingress of
water into the treated layer.

However, recent technology has increased the number of

traditional additives used for soil stabilization purposes. Such
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non-traditional stabilizers include: Polymer based products

(e.g. cross-linking water-based styrene acrylic polymers that

significantly improves the load-bearing capacity and tensile

strength of treated soils), Copolymer Based Products, fiber
reinforcement, calcium chloride, and Sodium Chloride.

Traditionally and widely accepted types of soil stabilization

techniques use products such as bitumen emulsions which

can be used asa binding agents for producing a road base.

However, bitumen is not environmentally friendly and

becomes brittle when it dries out. Portland cement has been

used as an alternative to soil stabilization. However, this can
often be expensive and is not a very good "green" alternative.

Cement fly ash, lime fly ash (separately, or with cement or

lime), bitumen, tar, cement kiln dust (CKD), tree resin and

ionic stabilizers are all commonly used stabilizing agents.

Other stabilization techniques include using on-site

materials including sub-soils, sands, mining waste and

crushed construction waste to provide stable, dust free local
roads for complete dust control and soil stabilization.

PURPOSE OF SOILSTABILIZATION:

1. Toimprove the strength of sub-bases, bases and sometimes
surface courses, in case of low cost roads

2. Tobringabout economy in the cost of road.

3. To make use of inferior quality of locally available
soils/material.

4. To improve certain undesirable properties of soils, such as
excessive swelling or shrinkage, high plasticity, difficulty
in compactingetc.

5. To facilitate compaction and increase load-bearing
capacity

6. Toreduce compressibility and thereby settlements.

7. To improve permeability characteristics.

ADVANTAGES OF SOILSTABILIZATION:

« Itimproves the strength of the soil thus increasing the soil
bearing capacity.

o Itis more economical both in terms of cost and energy to
increase the bearing capacity of the soil rather than going
for deep foundation or raft foundation.

o Itisalso used to provide more stability to the soil in slopes
orother such places.

o Ithelps in reducing the soil volume change due to change
in temperature or moisture content.

o Stabilization improves the workability and the durability

ofthe soil.

Sometimes soil stabilization is also used to prevent soil
erosion or formation of dust, which is very useful
especially in dry and arid weather. Stabilization is also
done for soil water-proofing; this prevents water from
entering into the soil and hence helps the soil from losing
its strength.

o Soil Stabilization Methods with Different Materials:
The following are the list of materials which are responsible
for the stabilization of soils and also the various methods
required to process them:-
o Soil Stabilization with Cement
Cement stabilization of soil is done by mixing pulverized soil
and Portland cement with water and compacting the mix to
attain a strong material. The material obtained by mixing soil
and cement is known as soil-cement. The soil cement
becomes a hard and durable structural material as the cement
hydrates and develops strength. Cement stabilization is done
while the compaction process is continuing. During the
compaction process we use some amount of cement. Some
void space can be found in soil particle.

Cement s just like paw, so cement can fill the void space of soil

easily. As a result, void ratio of soil may reduce. After this

primary tasks, when we add water in the compaction the
cement reacts with water and become hard. So unit weight of
soil is also may increased. Because of the hardening of
cement, shear strength and bearing capacity will be increased.

Because of the stabilization, permeability of soil may

decrease.

The appropriate amounts of cement needed for different types

of soils may be as follows:

Gravels-5to 10%

Sands-7t012%

Silts— 12to 15%, and

Clays—-12-20%

Stabilization Mechanisms

Portland cement is composed of calcium-silicates and

calcium-aluminates that, when combined with water, hydrate

to form the cementing compounds of calcium- silicate
hydrate and calcium-aluminate-hydrate, as well as excess
calcium hydroxide. Because of the cementitious material, as
well as the calcium hydroxide (lime) formed, portland

cement may be successful in stabilizing both granular and
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Ofine-grained soils, as well as aggregates and miscellaneous

materials. A pozzolanic reaction between the calcium

hydroxide released during hydration and soil alumina and
soil silica occurs in fine-grained clay soils and is an important
aspect of the stabilization of these soils. The permeability of

cement stabilized material is greatly reduced. The result is a

moisture- resistant material that is highly durable and

resistant toleaching over thelong term.

Advantages of Cement Stabilization

o Itiswidelyavailable.

o Costisrelatively low.

o Itishighly durable.

o Soil cementis quite weather resistant and strong.

o Granular soils with sufficient fines are ideally suited for
cement stabilization as it requires least amount of
cement.

o Soil cement reduces the swelling characteristics of the
soil.

o It is commonly used for stabilizing sandy and other low
plasticity soils. Cement interacts with the silt and clay
fractions and reduces their affinity for water.

Soil Stabilization using Lime

Slaked lime is very effective in treating heavy plastic clayey

soils. Lime may be used alone or in combination with cement,

bitumen or fly ash. Sandy soils can also be stabilized with
these combinations. Lime has been mainly used for
stabilizing the road bases and the subgrade. Lime changes the
nature of the adsorbed layer and provides pozzolanic action.

Plasticity index of highly plastic soils are reduced by the

addition of lime with soil. There is an increase in the optimum

water content and a decrease in the maximum compacted
density and the strength and durability of soil increases.

Normally 2 to 8% of lime may be required for coarse grained

soils and 5 to 8% of lime may be required for plastic soils. The

amount of fly ash as admixture may vary from 8 to 20% of the
weight of the soil.

In the case of mechanical stabilization, rolling (compaction)

is the simplest and most commonly used method. For

subgrade stabilization the most commonly used rollers are
pneumatic, static steel wheel, and vibratory steel wheel. The
benefits of rolling include increasing the material density and
strength, along with decreasing its permeability and

compressibility.

o Geo-synthetics

Another method of mechanical stabilization is geo-
synthetics, which is gaining popularity throughout the
commonwealth. The types of geo-synthetics that are most
likely used for stabilization are geo-textiles, geo-grids, and
geo-composites.

Geotextiles — consist of synthetic fibres made into flexible,
porous fabrics by standard weaving machinery or are matted
together in arandom nonwoven manner.

Geo-grids - plastics formed into open, grid like
configuration.

Geo-composites — a combination of Geo-synthetics such as a
Geo-textile attached to a dimpled plastic sheet used for
pavement drainage, or a Geotextile attached to a geo-grid.
Geotextiles are the most widely used geo-synthetic. The
geotextile performs the primary functions of reinforcement
and separation when used at the subgrade and on the
embankment footprint. Typically, the geotextile is placed in
the desired area, pulled tight to limit wrinkles, and if at the
subgrade, an overlap of 2 feet is provided at the seams.
However, to reinforce an embankment, all seams are to be
sewn to allow for the tensile stress to be transmitted. It is
critical that the correct geotextile is used in the appropriate
place, since the properties of various styles will affect the
overall performance of the structure.

Geo-grids are also becoming more widely used in European
countries. While these can be used to reinforce a subgrade, or
an undercut, they are most likely to be used to reinforce a
slope or embankment foundation. Careful attention must be
paid to the specifications or contract documents for geo-grid
selection and installation.

o Chemicalstabilization

In the case of chemical stabilization, the procedure is to add a
chemical that reacts with the soil and then changes its
physical and/or chemical characteristics to form a more
stable material. The most commonly used methods of
chemical stabilization of subgrade soils are cement, lime, fly
ash, lime-fly ash, cement-lime, and salts. These materials are
mixed with the subgrade soils and are allowed a curing period
to react with the soiland harden.

Some of these materials (such as lime, lime-fly ash, and salts)
can be mixed with water to form a slurry and are then

pressure injected into a soil mass to form a stable structure
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foundation or to stabilize alandslide.

LITERATURE REVIEW

EVIDENCES OF RICE HUSK ASHIN SOIL
STABILIZATION

Rice milling generates a by-product know as husk. This
surrounds the paddy grain. During milling of paddy about 78
% of weight is received as rice, broken rice and bran. Rest 22%
of the weight of paddy is received as husk. This husk is used as
fuel in the rice mills to generate steam for the parboiling
process. This husk contains about 75 % organic volatile matter
and the balance 25 % of the weight of this husk is converted
into ash during the firing process, is known as rice husk ash
(RHA). This RHA in turn contains around 85 % - 90 %
amorphoussilica.

So for every 1000 kg of paddy milled, about 220 kegs (22%) of
husk is produced, and when this husk is burnt in the boilers,
about 55 kg(25%) of RHA is generated.

India is a major rice producing country, and the husk
generated during milling is mostly used as a fuel in the boilers
for processing paddy, producing energy through direct
combustion and / or by gasification. About 20 million tons of
RHA is produced annually. This RHA is a great environment
threat causing damage to the land and the surrounding area
in which it is dumped. Lots of ways are being thought of for
disposing them by making commercial use of this RHA.

The particle size of the cement is about 35 microns. There may
be formation of void in the concrete mixes, if curing is not
done in properly. This reduces the strength and quality of the
concrete. Our product - Silpozz — which is made out of this
RHA is finer than cement having very small particle size of 25
microns, so much so that it fills the interstices in between the
cement in the aggregate. That is where the strength and
density comes from. And that is why it can reduce the amount
of cement in the concrete mix.

RHA is a good super-pozzolans. Silpozz can be used in a big
way to make special concrete mixes. There is a growing
demand for fine amorphoussilica in the production of special
cement and concrete mixes, high performance concrete, high
strength, low permeability concrete, for use in bridges,
marine environments, nuclear power plants etc. This market
is currently filled by silica fume or micro silica, being
imported from Norway, China and also from Burma. Due to

limited supply of silica fumes in India and the demand being

high the price of silica fume has risen to as much as US$ 500 /
tonin India.

Koteswara (2011) used rice husk ash, lime and gypsum as
additives to the expansive soil which resulted in considerable
improvement in the strength characteristics of the expansive
soil. It was found that rice husk ash can potentially stabilize
the expansive soil solely (or) mixed with lime and gypsum.
The utilization of industrial wastes like RHA, lime and
gypsum is an alternative to reduce the construction cost of
roads particularly in the rural areas. It was observed that the
liquid limit of the expansive soil has been decreased by 22%
with the addition of 20% RHA+5% lime. It was noticed that
the free swell index of the expansive soil has been reduced by
88% with the addition of 20% RHA + 5% lime. The
unconfined compressive strength of the expansive soil has
been increased by 548% with addition of 20% RHA+5% lime
+3% gypsum after 28 days curing.

Mtallib and Bankole (2011) carried out experimental study
on lime stabilized lateritic soils using rice husk ash as
admixture. The index property tests classified the soils as (A-
7-6) under the AASHTO soil classification scheme. Index and
geotechnical properties tests conducted on the soil
containing lime and rice husk ash combinations showed
significant improvement in properties. The Atterberg limits
were significantly altered with lime and rice husk ash
combination; the plasticity of the soils were significantly
reduced from 18.10 to 6.70 for sample A and 26.6 to 5.92 for
sample B at 6 % lime and 12.5% RHA combination. In terms
of compaction characteristics, addition of lime and rice husk
ash decreased the maximum dry density and increased the
optimum moisture content. At 8% lime and 12.5% RHA, the
values of MDD for samples A and B were 1.27 and 1.22
Mg/m3 respectively. The California bearing ratio values
peaked at 50% un-soaked values for 8 % lime and 10 % RHA
combinations for sample A while that of sample B was 30% at
6% lime and 12.5% RHA combinations. This paper presents
the results of experimental study carried out on three
different soils improved with different percent of rice husk
ash

Brooks (2009) made a trial to upgrade expansive soil as a
construction material using rice husk ash and fly ash, which
are waste materials.Remoulded expansive clay was blended
with RHA and fly ash and strength tests were conducted. The

Volume 1 (2.1 Suppl.), 2024

13



The Quintessential Journal

potential of RHA-fly ash blend as a swell reduction layer
between the footing of a foundation and subgrade was
studied. In order to examine the importance of the study, a
cost comparison was made for the preparation of the sub-
base of a highway project with and without the admixture
stabilizations. Stress-strain behaviour of unconfined
compressive strength showed that failure stress and strains
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 CBR improved by 47%. Therefore, an
RHA content of 12% and a fly ash content of 25% were
recommended for strengthening the expansive sub grade soil.
A fly ash content of 15% was recommended for blending into
RHA for forming a swell reduction layer because of its
satisfactory performance in the laboratory tests.

Kumar and Singh(2008) tried different admixtures of
polypropylene fibre and fly ash on soil. It was observed that
the addition of fibre to soil satisfies all the geotechnical parcels
to meet the conditions of sub base. Bijayanandaetal (2011)
conducted a series of laboratory soaked and un-soaked CBR
tests on aimlessly acquainted fibre corroborated and
unreinforced samples of muddy soil, compacted at OMC and
MDD. Coir fibre has been used as a buttressing material to
probe its salutary use in pastoral road subgrade soil. From
CBR test results, the engineering performance of coir fibre
addition was examined. The results indicated that the
addition of coir fibre enhanced the CBR strength of the soil
samples significantly. Muddy soils mixed with filaments
showed noticeable increase in the CBR strength in
comparison with the same soils without fibre eliminations.
That is, aimlessly acquainted separate fibre mounts in muddy
sub grade offered advanced resistance to penetration than
unreinforced one, under analogouslading conditions.
Shankar etal. (2012) studied on lithomargic complexion
mutated with different probabilities of beach and coir, and
enhancement in nearly all parcels was observed. The CBR
both in soaked and un-soaked conditions, increased as the
chance of beach increased from 0 to 40 and coir from 0 to0.5.
With the increase in the sand content, the UCS values of
blended soil for both light and modified compaction densities
increased up to a certain limit, whereas, the increase of coir

content resulted in a continuous increase in UCS. According

to Ramaswamy and Aziz (1989), its strength and condition
beyond a period of one year after placement should not be of
any concern, as by that time the coir would have already
played a very important role in providing a self-sustaining
subgrade for most of the soil types. The loss of strength of the
coir with time can be well compensated by the gain in
strength of the subgrade within the same time frame.

Sarbaz (2014) on soil specimens reinforced with palm fibres
and bitumen coated fibres showed that palm fibres
significantly increased the CBR strength of the sand
specimens. Maheshwari et al. As per the Indian Road
Congress (IRC) standard IRC 37-2012, the flexible pavement
sections resting on fiber reinforced soil for traffic volumes of 1
to 150 msa were designed and modelled using finite element
software Plaxis 2D. Considerable reduction in deformation
was obtained on the top of sub-grade due to reinforcing of
sub-grade soil using fibres.

Geiman (2005) carried out a study on traditional and non-
traditional stabilizers against three Virginia soils. The
selected stabilizers were: quicklime, hydrated lime, pelletized
lime, cement, lingo-sulfonate, synthetic polymer, magnesium
chloride, and RBI 81. The RBI 81 was observed to be more
effective in increasing the strength of soils tested.
Cementitious stabilizer may be useful in situations where
workability of the soil rather than strength of the soil is a
priority. The majority of strength gain for samples treated
with lime, lingo-sulfonate, synthetic polymer, and RBI 81
occurs within 7 days of curing period. Resource centre for
Asphalt and Soil Training Academy (2008) conducted
laboratory studies on properties of soils treated with RBI
Yoder and Witczak (1975) define two types of pavement
distresses, structural and functional failures. In structural
failure a collapse of the entire structure or a breakdown of one
or more pavement components makes the pavement
incapable to sustain the loads imposed on the surface.
Functional failure occurs when the pavement is unable to
execute its purpose without causing discomfort to drivers or
passengers or imposing high stresses on vehicles. These
failures may be due to inadequate maintenance, excessive
loads, climatic and environmental conditions, poor drainage
leading to poor subgrade conditions, disintegration of the
component materials, surface fatigue and excessive

settlement, volume change of subgrade soils due to wetting-
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dryingand freezing-thawing, etc.

Hveem and associates developed the first empirical methods
using CBR method during 1930's. In 1972, the American
Association of State Highway Officials (AASHO) developed
an empirical pavement design guide based on an equation
(prediction model) with coeflicients that were statistically
obtained from the AASHO test road. The main drawback of
empirical methods was, they are restricted to a particular
extent of pavement and traffic loads only, and they are
insufficient to account a new material or different traffic loads
outside the range considered (Lav et al. 2006). This leads to
the development of mechanistic empirical methods for
pavement design. In this method, the pavement structure and
load configuration are assumed. Generally, the pavement
structure is simplified to three distinct layers (Dormon and
Edwards 1968).

Allam and Sridharan 1981, Shihata and Baghdadi 2001, Al-
Obaydi et al. 2010). Khoury and Zaman (2002, 2007)
determined the effect of FT and WD cycles on cylindrical
specimens of stabilized aggregate soil. For soil stabilized with
10% Class C FA, resilient modulus and UCS values of 28-days
cured specimens were observed to be increasing up to 12 FT
cycles, and beyond which a reduction was experienced. The
same soil specimens with 15% Cement Kiln Dust (CKD) and
10% class C FA (or fluidized bed ash) were cured for 28 days
and then subjected to WD cycle prior to testing for resilient
modulus and the values were observed to be decreasing after
30 cycles. Among different durability test procedures used by
Zhang and Tao (2008) on cement stabilized samples, the tube
suction test showed promising results as an alternative to the
regular soil durability test. Ibrahaim (2011) observed that the
expansive soil stabilized with 4 and 6% lime become more
durable against the cycles of wetting and drying.

Arun (2013) used lime with different purity levels for
stabilization and observed that low purity lime can be used
for silty soil but in the case of clayey soils, it did not show
much structural strength improvement. Amadi (2014)
conducted a series of durability tests on BC soil with CKD and
quarry fines, and the results observed for higher dosage of
these stabilizers satisfied the durability criteria. Effect of
purity of lime on strength and durability of three selected soils
viz. silty soil, BC soil and clayey soil were evaluated in the

laboratory.

Yadu (2011) presented the laboratory study of black cotton
soil stabilized with fly ash (FA) and rice husk ash (RHA). The
samples of these soils were collected from a rural road located
in Raipur of Chhattisgarh state. The soil was stabilized with
different percentages of FA (ie., 5, 8, 10, 12, and 15%) and
RHA (ie., 3, 6, 9 11, 13, and 15%). The Atterberg limits,
specific gravity, California bearing ratio (CBR), and
unconfined compressive strength (UCS) tests were
performed on raw and stabilized soils. Results indicated that
addition of FA and RHA reduces the plasticity index (PI) and
specific gravity of the soil.

Anusha (2012) has conducted a detailed study on expansive
soils with the addition of RHA, lime and gypsum on
properties of expansive soil such as Atterberg's limits,
compaction, strength, CBR and free swell index. It was
observed that the liquid limit of the expansive soil has been
decreased by 22% and Free Swell Index by 88% with the
addition of 20% RHA+5% Lime. The improvement of 548%
in UCS and remarkable increase in CBR value was also
observed on addition of 20% RHA+5% lime + 3% Gypsum.
Roy et.al (2014) has studied the effect of blended mixture of
cement & RHA on properties of soil such as optimum
moisture content, maximum dry density, California bearing
Ratio (CBR) and Unconfined Compressive Strength (UCS).
The paper studied the soft soil which was identified as clay of
high plasticity (CH) according to IS Soil Classification
System. It had very low CBR value (1.46) and UCS was found
to be 70 KN/m2. The soil was required to be stabilized before
doing any construction work. After the study it was revealed
that, treatment with RHA and a small percentage of cement
showed a general decrease in the Maximum Dry Density
(MDD) by 10% and increase in Optimum Moisture Content
(OMC) by 15% with increase in the RHA content. There was
also an improvement in the un-soaked CBR (106% at 10%
RHA content) compared with the CBR of the natural soil. A
similar trend was obtained for UCS. The UCS value was at its
peak at 10% RHA (90.6% improved). For maximum
improvement in strength, soil stabilization using 10% RHA
content with 6% cement is recommended as optimum
amount for practical purposes

Soil Stabilization using Rice Husk [Mahadeva M, Dr. D L
Venkatesh Babu,Sharmila H C] India has a total road network

of about 4.7million kilometres. 53 percent of the total road
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network is paved. The budgeted amount spent over roads is
Rs.14, 90,925 Croce. The durability and serviceability of
pavements depend mainly on strength of sub grade, which
can be enhanced by ground improvement techniques. The
field of ground improvement by the use of waste rice husk ash
for this purpose. India is one of the world's largest producers
of rice. This paper therefore takes the review of the effect of
rice husk ash on the properties of soil related to pavement
such as Optimum Moisture Content (OMC), Maximum Dry
Density (MDD) and California Bearing Ratio (CBR). In India
the soil mostly present is Clay, in which the construction of
sub grade is problematic. In recent times the demands for sub
grade materials has increased due to increased constructional
activities in the road sector and due to paucity of available
nearby lands to allow excavate fill materials for making sub
grade. In this situation, a means to overcome this problem is
to utilize the different alternative generated waste materials,
which cause not only environmental hazards and also the
depositional problems. Keeping this in view stabilization of
weak soil in situ may be done with suitable admixtures to save
the construction cost considerably. The present investigation
has therefore been carried out with agricultural waste
materials like Rice Husk Ash (RHA) which was mixed with
soil to study improvement of weak sub grade in terms of
compaction and strength characteristics. Silica produced
from rice husk ashes have investigated successfully as a
pozzolanic material in soil stabilization. Due to various
construction development projects undertaken all over the
world there is a substantial increase in the production of
waste materials rice husk. Which create disposal problems?
Rice husk waste is produced in large quantity in rice husk
mills and is disposed in open land. Therefore, use of rice husk
in foundation of buildings and in road constructions to
improve bearing capacity of soil and to reduce the area of
open land needed for its disposal and to preserve
environment through resource conservation.

From the results of this study, the following conclusions can

be downed:

o The soft soil is identified to be clay of high plasticity (CH)
according to IS Soil Classification System. It has very low
CBR-value (1.46) and unconfined compressive stress (70
KN/m?2). The soil is required to be stabilized before doing

any construction work.

o Treatment with RHA shows a general decrease in the
MDD and increase in OMC with increase in the RHA
content.

o Thereisalsoanimprovement in the un-soaked CBR (106%
at 10% RHA content) compared with the CBR of the
natural soil.

o A similar trend is obtained for UCS. The UCS value is at its
peak at 10% RHA (90.6% improved). v. For maximum
improvement in strength, soil stabilization using 10%
RHA content with 6% cement is recommended as
optimum amount for practical purposes.

SOIL STABILIZATION WITH FLYASH AND RICE

HUSK

The objective of this paper is to upgrade expansive soil as a

construction material using rice husk ash (RHA) and fly ash,

which are waste materials. Remoulded expansive clay was
blended with RHA and fly ash and strength tests were
conducted. The potential of RHA-fly ash blend as a swell
reduction layer between the footing of a foundation and
subgrade was studied. In order to examine the importance of
the study, a cost comparison was made for the preparation of
the sub-base of a highway project with and without the
admixture stabilizations. Stress strain behaviour of
unconfined compressive strength showed that failure stress
and strains 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 CBR improved by

47%. Therefore, an RHA content of 12% and a fly ash content

of 25% are recommended for strengthening the expansive

subgrade soil. A fly ash content of 15% is recommended for
blending into RHA for forming a swell reduction layer
because of its satisfactory performance in the laboratory tests.
o  Stress strain behaviour of unconfined compressive
strength showed that failure stress and strains increased
by 106% and 50% respectively when the fly ash content
was increased from 0 to 25%.

o When the RHA content was increased from 0 to 12%,
Unconfined Compressive Stress increased by 97%.

o When the RHA content was increased from 0 to 12%,
CBR improved by 47%. 4. The optimum RHA content
was found at 12% for both UCS and CBR tests.

v The swelling potential of expansive soil decreases with
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increasing swell reduction layer thickness ratio.

The vertical movement of clay soils with cushioning
material stabilizes after 3 cycles of swelling and
shrinkage.

An RHA content of 12% and a fly ash content of 25% are
recommended for strengthening the expansive subgrade
soil while a fly ash content of 15% is recommended for

blending into RHA to form a swell reduction layer.

CONCLUSION
Many of the engineering properties of soils can be enhanced
by addition of RHA. The properties of such soil-RHA

mixtures vary and depend upon the type of soil as well as the

concentration of lime. In this study, a series of experiments

were performed on Mughal Road soils through variation of

parameters, based upon which the following conclusions

were drawn:

The soil is of GM-ML character as evident from the results
of liquid limit and plastic limit tests in association with
plasticity index Curves.

The compaction characteristics of the concerned soils
vary significantly at low additive (RHA and CEMENT)
content. The maximum dry density increases with their
increased content.

The resistance or strength to penetration of the soils is
determined by CBR test. As the concentration of RHA is
increased from 0% to 7%, the value of CBR of the soil
increases from 1.88t0 7.03.

After going through the detailed experimentation of the
soil under this study, the tabulated data and
corresponding plots reveal one point of inflexion named
to be optimum lime content and is decided as 10% RHA
content to dry weight of the soil.

Durability aspects of soils like drying and wetting,
freezing and thawing actions and response to various
chemicals like alkalis, chlorides, sulphides are not
investigated.

Other geotechnical parameters such as shear strength
parameters, compressive strength, hydraulic conductivity
and consolidation parameters can also be determined.
Effect of lime on cat ion exchange capacity (CEC), specific
surface area (SSA) and permeability and their inter-
relationship.

Effect of other additives such as cement, silica-fume, fly-

ash etc. on all geotechnical properties of soils.
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