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The strength of the soil depends upon the CBR value of sub grade for flexible pavements, 
in this research the soil sample is taken from a highway which is under construction the 
highway (SH4) from Tandur town which is about 50km from Hyderabad, material 
selected for use in the construction of sub grade must have to be of adequate strength and 
at the same time it must be economical for use. This research works shows that the 
strength of the soil is increased by admixtures lime and RHA (rice husk ash). The type of 
soil which is used in this research work is Red soil. Tests which were conducted on the 
soil sample is liquid limit, plastic limit, CBR (California bearing ratio).the objective of 
this research is to increase the strength of soil(sub grade) under CBR parameters. The 
strength of sub grade is the major parameters for determining the thickness of the 
pavement. The laboratory test results shows marked improvement of strength of soil with 
the addition of admixtures in respect of California Bearing Ratio (CBR), the above 
research will be described in this thesis. 

KEYWORDS- Lime, Rice Husk Ash, CBR, Plastic limit, Liquid limit, Soil sample. 

-----------------------------------------------------------------------------------------------------------

I. Introduction 

 The top layer of the earth's surface in which plants can grow, consisting of rock 
and mineral particles mixed with decayed organic matter and having the capability of 
retaining water. 

The Indian Council of Agricultural Research (ICAR) set up an All India Soil Survey 
Committee in 1953 which divided the Indian soils into eight major groups. They are (1) 
Alluvial soils, (2) Black soils, (3) Red soils, (4) Laterite and Lateritic soils, (5) Forest and 
Mountain soils, (6) Arid and Desert soils, (7) Saline and Alkaline soils and (8) Peaty and 
Marshy soils This is a very logical classification of Indian soils and has gained wide 
acceptance. A brief account of these eight soils is given as under. The type of soil 
selected in this research work is red soil. The soil sample is taken from chevella 
(Rangareddy district, Telangana, India). This sample is taken from an under construction 
state highway no.-4 

I.I. Lime 

Lime is a calcium-containing inorganic material in which carbonates, oxides and 
hydroxides predominate. It is also the name of the natural mineral (native lime) 
CaOwhich occurs as a product of coal seam fires and in altered limestone xenoliths in 
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volcanic eject. The word "lime" originates with its earliest use as building mortar and has 
the sense of "sticking or adhering.  

These materials are still used in large quantities as building and engineering materials 
(including limestone products, concrete and mortar) and as chemical feed stocks, and 
sugar refining, among other uses. Lime industries and the use of many of the resulting 
products date from prehistoric periods in both the Old World and the New World. Lime is 
used extensively for waste water treatment with ferrous sulfate. 

The rocks and minerals from which these materials are derived, typically limestone or 
chalk, are composed primarily of calcium carbonate."Burning" (calcination) converts 
them into the highly caustic material quicklime (calcium oxide, CaO) and, through 
subsequent addition of water, into the less caustic (but still strongly alkaline) slaked lime 
or hydrated lime (calcium hydroxide, Ca(OH)2), the process of which is called slaking of 
lime. 

When the term is encountered in an agricultural context, it probably refers to 
agricultural lime. Otherwise it most commonly means slaked lime, as the more dangerous 
form is usually described more specifically as quicklime burnt lime. 

I.II. Rice husk 

Rice husk ash is an agricultural waste obtained from milling of rice. About 108 tons of 
rice husk is generated annually in the world. In Nigeria 2.0 million tons and in India, 
about 88 million tons of rice is produced annually. Rice husk ash has so much been 
utilized in the past for upgrading of soils. In most cases the RHA was used as an 
admixture and a stabilizing agent (cement or lime) included to increase the cementitious 
property of the stabilized matrix.  

 

I.III. Objectives 

1.  To improve the soil strength by using the admixtures lime & rice husk ash.  
2.  To determine the plastic limit & liquid limit of soil after adding the (lime & rice husk 

ash) admixtures. 
3.  To determine the CBR value of soil after adding the lime and rice husk ash in 

different proportions (2%, 4%, and 6%). 
4. Comparision of liquid limit, plastic limit & CBR values of virgin soil with stabilized 

soil. 

II.Literature review 
A. Previous studies 

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 
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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. 

III. Experimental work 

In this research work the below following test are to be conducted to determine the 
soil strength by adding the lime and rice husk ash admixture in different proportions. 

In this chapter first we are going to identify the virgin soil details like (plastic limit, 
liquid limit, plasticity index, California bearing ratio) after finding these values then there 
will be a comparison of the test values with virgin soil and stabilized soil (lime and rice 
husk ash). 

A. Materials used 
The materials used in the present investigation were Rice husk ash, lime and soil. 

1. Red soil  2. Lime  3. Rice husk ash  
G. Test to be conducted: 

1. Liquid limit 2. Plastic limit 3. Plasticity index 
4. California bearing ratio (CBR) test  

IV. Results & discussions 

Soil sample Liquid 
limit  

Plastic 
limit  

Plastic 
index 

Virgin soil 31% 11.53% 19.47 

Table no. 4.1- Test results of virgin soil 

Admixture Liquid 
Limit  

Plastic 
Lime 2% 21% 33.41% 
Lime 4% 17.3% 42.3% 
Lime 6% 30.5% 36.21% 

Table no. 4.2- Test results of soil with lime with different proportions. 

S.No. Admixture Plastic 
1. Lime 2% -12.41 
2. Lime 4% -25.1 
3. Lime 6% -5.71 

Table no. 4.3 -Plasticity index results of soil with lime with different proportions. 

Admixture Liquid Plastic 
RHA  2% 34.3% 32.48% 
RHA  4% 47.5% 36.43% 
RHA  6% 46.5% 37.61% 

Table no. 4.4 Test results of soil with RHA(rice husk ash) with different proportions. 

S.No. Admixture Plasticity 
Index 
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Table no. 4.5- plasticity index results results of soil with RHA(rice husk ash) with 
different proportions. 

Table no. 4.6

Table no. 4.7

Table no. 4.8- CBR (California Bearing Ratio) Value of soil with RHA(Rice Husk Ash).

Graphs - The below graphs showing the details of the lime and CBR value varying 
in the results. 

Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-07, June 2017 Special Issue (02)

w w w . o i i r j . o r g                      I S S N  2 2 4 9

1. RHA 2% 1.82 
2. RHA 4% 11.07 
3. RHA 6% 8.89 

plasticity index results results of soil with RHA(rice husk ash) with 
 

S.No Soil Sample CBR Value 
1. Virgin Soil 8.42% 

Table no. 4.6- CBR(California Bearing Ratio)  Value of virgin soil.

S.No. 
Amount of 
admixture 

CBR Value 

1. Lime 2% 24.7% 
2. Lime 4% 11.65% 
3. Lime 6% 15.03% 

Table no. 4.7- CBR(California Bearing Ratio) Value of soil with lime.

S.No. 
Amount of 
admixture 

CBR 
Value 

1. RHA 2% 7.5% 
2. RHA 4% 9.32% 
3. RHA 6% 16% 

CBR (California Bearing Ratio) Value of soil with RHA(Rice Husk Ash).

The below graphs showing the details of the lime and CBR value varying 

Graph no. 1 virgin soil CBR  Test 

 

Graph no. 2-   RHA 2% 

 

Graph no. 3 -   RHA 4% 

 

Graph no. 4 -RHA 6%. 
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plasticity index results results of soil with RHA(rice husk ash) with 

of virgin soil. 

CBR(California Bearing Ratio) Value of soil with lime. 

CBR (California Bearing Ratio) Value of soil with RHA(Rice Husk Ash). 

The below graphs showing the details of the lime and CBR value varying 
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4.9 Bar Chart Diagram Representing Liquid Limit And Plastic Limit Values With Lime 
And RHA 

V. Conclusion 
i)  The soil is reacting better 
ii)  The soil with 2%lime increasing a drastic change in the CBR. 
iii)  The CBR values are very high for lime stabilization. 
iv)  When compared to the lime and RHA lime treated CBR values are very high in 

CBR. 
v)  The soil is very good reacting with 2% lime and 6% RHA and exhibiting a good 

results in CBR values.
From this research we conclude that with 2% lime and with 6% RHA the CBR 
values are increasing very high, due to increase in the CBR value the thickness of 
the pavement can be reduced according to the Indian road congress codes.
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Graph no. 5- LIME 2% 

 

Graph no. 6- LIME 4% 

 

Graph no. 7- LIME 6% 

 

4.9 Bar Chart Diagram Representing Liquid Limit And Plastic Limit Values With Lime 

 

The soil is reacting better results with rice husk ash. 
The soil with 2%lime increasing a drastic change in the CBR. 
The CBR values are very high for lime stabilization.  
When compared to the lime and RHA lime treated CBR values are very high in 

The soil is very good reacting with 2% lime and 6% RHA and exhibiting a good 
results in CBR values. 
From this research we conclude that with 2% lime and with 6% RHA the CBR 
values are increasing very high, due to increase in the CBR value the thickness of 
the pavement can be reduced according to the Indian road congress codes.
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4.9 Bar Chart Diagram Representing Liquid Limit And Plastic Limit Values With Lime 

The soil with 2%lime increasing a drastic change in the CBR.  

When compared to the lime and RHA lime treated CBR values are very high in 

The soil is very good reacting with 2% lime and 6% RHA and exhibiting a good 

From this research we conclude that with 2% lime and with 6% RHA the CBR 
values are increasing very high, due to increase in the CBR value the thickness of 
the pavement can be reduced according to the Indian road congress codes. 
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