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Abstract— Soil stabilization can be explained as the 

alteration of the soil properties by chemical or physical 

means in order to enhance the engineering quality of the 

soil. The main objectives of the soil stabilization is to 

increase the bearing capacity of the soil, its resistance to 

weathering process and soil permeability. The long-term 

performance of any construction project depends on the 

soundness of the underlying soils. Unstable soils can create 

significant problems for pavements or structures, Therefore 

soil stabilization techniques are necessary to ensure the good 

stability of soil so that it can successfully sustain the load of 

the superstructure especially in case of soil which are highly 

active, also it saves a lot of time and millions of money 

when compared to the method of cutting out and replacing 

the unstable soil. This paper deals with the complete 

analysis of the improvement of soil properties and its 

stabilization using coconut fiber. 
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I. INTRODUCTION 

For any land-based structure, the foundation is very 

important and has to be strong to support the entire 

structure. In order for the foundation to be strong, the soil 

around it plays a very critical role. So, to work with soils, 

we need to have proper knowledge about their properties 

and factors which affect their behaviour. The process of soil 

stabilization helps to achieve the required properties in a soil 

needed for the construction work. 

From the beginning of construction work, the 

necessity of enhancing soil properties has come to the light. 

Ancient civilizations of the Chinese, Romans and Incas 

utilized various methods to improve soil strength etc., some  

these methods were so effective that their buildings and 

roads still exist. 

In India, the modern era of soil stabilization began 

in early 1970’s, with a general shortage of petroleum and 

aggregates, it became necessary for the engineers to look at 

means to improve soil other than replacing the poor soil at 

the building site. Soil stabilization was used but due to the 

use of obsolete methods and also due to the absence of 

proper technique, soil stabilization lost favor. In recent 

times, with the increase in the demand for infrastructure, 

raw materials and fuel, soil stabilization has started to take a 

new shape. With the availability of better research, materials 

and equipment, it is emerging as a popular and cost-

effective method for soil improvement. 

II. MATERIALS AND CHEMICALS COCONUT FIBER: 

Coconut coir-coir is a natural fiber extracted from the husk 

of coconut and used in products such as floor mats, 

mattresses etc.  Coir is the fibrous material found between 

the hard, internal shell and the outer coat of a coconut. 

Coconut coir has a high lignin content and thus low 

cellulose content, as a result of which it is resilient, strong 

and highly durable. 

Three amino- propyl trimethoxy silane with 

concentration of 1% in a solution of acetone and water 

(50/50 by volume) for 2 h was reportedly used to modify the 

flax surface. 

III. SILANE TREATMENT 

Therefore, the hydrocarbon chains provided by the 

application of silane restrain the swelling of the fiber by 

creating a crosslinked network due to covalent bonding 

between the matrix and the fiber. The reaction schemes are 

given as follows : 

(CH2CHSi(OH)3 + Fiber - OH              CH2CHSi (OH)2O - 

Fiber + H2O 

IV. TESTING PROCEDURE 

The experiments conducted are 

1) Atterbergs Limit(Liquid limit,Plastic limit,Specific 

gravity) 

2) Standard proctor compaction test 

3) Unconfined compression test 

A. Test Results 

The various tests were conducted on Red soil mixed with 

Coconut coir Fiber. The test results obtained from various 

laboratory investigations are summarized in below tables 

and graph. 

B. ATTERBERGS Limit Specific Gravity Test: 

The specific gravity of the soil sample is  Gs  = 2.53 

C. Liquid Limit: 

 
Liquid limit of the soil sample =55%  

D. Plastic Limit 

Plastic limit for the soil sample = 43.25% 

Plasticity index (Ip) = 11.75% 
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E. Standard Proctor Compaction Test: 

 

 

 

 

F. Unconfined Compression Test 

 

V. CONCLUSION 

From the study it is observed that there on red soil is the am 

appreciable improvement in the optimum strength of the soil 

only when by adding 5% silica fume as an admixture.  

In terms of material cost the use of less costly 

admixture like silica fume greatly reduce the economy the 

whole. 
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