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Abstract— Lime sludge is a by product and improves strength 

of soil. It is a waste material and provides an economical way 

of stabilization. The main objective of this study is to show 

the influence of lime sludge on the stabilization, compaction 

and strength of soil by adding it with RHA (rice husk ash) and 

polypropylene fiber to evaluate its feasibility, durability, 

geotechnical characteristics and strength properties of soil.   
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I. INTRODUCTION 

Soil stabilization is mainly used to change the properties of 

soil to improve the quality, strength and durability of soil. It 

also used to prevent soil erosion and improves workability of 

soil. Adding material in soil is one of the main techniques of 

soil stabilization. There are many materials such as fly ash, 

marble dust, lime,lime sludge, rice husk ash, etc. that are 

added combinedly or individually for stabilization. Rice husk 

ash is a pozzolanic material that possesses no cement quantity 

or very little quantity of cement but will react with calcium 

hydroxide chemically at ordinary temperature to form 

compounds possessing cementitious properties. Lime is a 

binding material and is used to improve strength properties of 

soil. Lime sludge is a by product of lime and is one of the best 

economical way to improve geotechnical properties of soil 

and its stabilization. It is a waste product and easily available 

in any areas. It is less susceptible to water content. The 

treatment of soil stabilization mixed with lime sludge is of 

low cost and durable. Other materials such as Rice husk ash 

and polypropylene fiber also improves geotechnical 

characteristics of soil. It is estimated that rice husk is one of 

the major wastes found abundantly. On the other hand, 

polypropylene fiber is one of the material that always 

improves strength of soil when in addition. In present studies, 

an attempt has been made to improve strength properties of 

soil with the influence of lime sludge mixed with RHA and 

polypropylene fiber and evaluate its properties such as 

maximum moisture content (OMC) and California bearing 

ratio (CBR) tests. 

II. LITERATURE REVIEW 

Koteshwara rao.D et al; 2011 studied the effect of lime, RHA 

and gypsum on the expansive soil properties. They concluded 

that liquid limit of soil decreased by adding 5% of RHA and 

5% of lime in expansive soil. Also concluded that unconfined 

compressive strength and CBR values are increased by 5.48% 

& 13.40% by addition of 20% of RHA+ 5% lime+ 3% 

gypsum. Akshay Kumar sabat;2012  had studied the process 

of soil stabilization by using RHA, lime and polypropylene 

fiber on maximum dry density(MDD), optimum moisture 

content(OMC), unconfined compressive strength(UCS) and 

California bearing ratio(CBR) . The researchers concluded 

that in addition of RHA and lime decreases Maximum Dry 

Density and unconfined compressive strength (UCS) goes on 

increasing with the addition of polypropylene fiber. The UCS 

and CBR values increased up to 1.5% addition of 

polypropylene fiber. Similarly, in 2013-14, he concluded that 

with the addition of 10% of lime sludge and 15% of RHA 

increases values of angle of friction and CBR with the 

increasing period of curing. There is saving in cost in 

pavement construction if RHA and lime sludge is utilized in 

strengthening the sub-grade of flexible pavement. Therefore 

it can be economical in use. Dr. Dilip Kumar; 2015 studied 

that Lime sludge of Nagaon Paper Mill contains about 

84.90% of sands. Optimum moisture content increases and 

maximum dry density decreases with increase in addition 

lime mud with clayey soils. CBR value of clayey soils 

increases with addition of paper mill lime mud in all types of 

sludge. Narayan chandak; 2015 had concluded that the 

addition of 3% to 6% of lime sludge imparts considerable 

strength to the soil. The lime sludge can be used as a 

stabilizing material solving the disposal problem of waste. B 

Kanddulna et al; 2016 studied the effect of clayey soil with 

rice husk ash and concluded that Liquid limit of clayey soil 

decreases with increase in percentage of lime and rice husk 

ash. Lime and RHA reduces the plasticity of clayey soil. 

Specific gravity increases with increase in percentage of lime 

and rice husk ash in clayey soil. Lime is better stabilizing 

material than rice husk ash. CBR and UCS of clayey soil 

increases with increase in lime and RHA content upto 15 %. 

After that the value of CBR and UCS clayey soil 

decreases.Rathan raj et al;2016 concluded that the liquid limit 

and the FSI of the soil decreased steeply with the increase in 

the % of RHA .In case of alluvial soil the liquid limit 

decreased from a value of 59% to 19.2% for the same 

quantum of addition of RHA. The decrease in the free swell 

Index was from 59% to 13.6%. The undrained cohesion value 

of soil mixed with alluvial soil decreased from 60kN/m2 to 

20 kN/m2. The unsoaked CBR value of the soil increased 

from 3.2% to 12% whereas soaked CBR value from 2.4% to 

6.4% only in the case of addition of RHA to alluvial soil. The 

unsoaked CBR value in the case of addition of RHA to clay 

soil increased from 3.2% to 9.3% and the soaked CBR value 

2.4% to 4.4%. R.Oviya & R.Manikandan;2016 studied that 

the CBR and UCS value gets increased to high limit at an 

optimum value of 5% of RHA content and 2% of lime. It is 

also be concluded that for the improvement in strength using 

stabilization in practical purposes, these optimum percentage 

values of RHA and lime can be recommended for 

construction. But addition of lime and RHA beyond this limit 

to the soil is not beneficial and workable. C. M. Sathya Priya 

et al; 2017 had concluded that with increase in the fiber 

content, the free swell index value of reinforced soil 

decreases to zero at 1% of fiber. Due to increase in the fiber 

content, the liquid limit of reinforced soil increases due to the 

replacement of soil grains by fiber.  The maximum dry 

density of the soil increases with the addition of fiber content 
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up to 1% of fiber and then decreases with the addition of 1.5% 

fiber. This is due to the fact that the dry unit weight of fiber 

is more than that of the soil. In view of increase in the fiber 

content, the UCC values of reinforced soil increases up to 1% 

fiber and decreases with the addition of 1.5 % fiber.  

III. MATERIAL USED 

A. Rice Husk Ash (RHA) 

Rice milling generates a byproduct know as husk. The rice 

husk ash used in this research work is collected from a rice 

mill, kurali District Mohall, Punjab. The properties of rice 

husk ash are as follows: 

 

B. Lime Sludge  

Lime Sludge (LS) is a by-product and also a waste and is used 

to improve geotechnical properties of a soil. Lime sludge 

used in this work is collected from local market.              

The properties of lime are as follows: 

 

C. Polypropylene fiber 

Polypropylene fiber having 12 mm length and aspect ratio 

300 was purchased from the market. Its color is white, 

specific gravity was 0.91 and melting point was 1600 C. 

IV. CONCLUSION 

Soil Stabilization is the alteration of soils to enhance their 

physical properties. Stabilization can increase the shear 

strength of a soil and/or control the shrink-swell properties of 

a soil, thus improving the load bearing capacity of a sub-grade 

to support pavements and foundations. It is very important to 

carry out tests of soil before construction and is also 

necessary to make construction safe and economical by using 

different stabilizing material such as lime sludge, a waste 

material to make it effective. These materials are not harmful 

to environment and make soil more safe and stable. Thus, by 

taking more proper precautions prior to the construction 

process a lot of accidents can be prevented. 
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