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Abstract—When soil looses the moisture content below the ground, it is create the volume reduction in the soil and 

cause the shrinkage cracks on the soil surface. This condition creates moderate to several problematic damage to the 

Geotechnical Engineering works. Shrinkage of the soil reduced in many ways, but chemical admixture technique is 

world wide technique to reduce the shrinkage of the soil. In this research paper, using Potassium Carbonate (K2CO3) 

as a chemical admixture in various proportion such as 0%, 1%, 1.5% and 2% in marine soil to reduce the shrinkage 

characteristics of the soil. Use of Potassium Carbonate (K2CO3) in marine soil and observed the behaviour of 

chemical in the soil. Results are concluded that the shrinkage limit is reduced by 32.27% in addition of optimum 

percentage of chemical.   
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The soil in the ocean has some of the richest soil for plants to grow. There are sand, kelp, mud, small pieces of coral in 

the soil. Clay often causes difficulties in construction with its low strength and stiffness. This has caused serious problem 

in geotechnical engineering works. Because of weak soil cause damage to the foundation of the building and cracks 

along the road pavement. This type of soil are known as marine soil. 

The shrinkage in the soil are occurred due to the absence of water in the soil. The shrinkage of the soil mainly depends on 

the presence of illite mineral of the clay. Shrinkage of the soil are reduced in many ways, but chemical admixture 

technique is world wide technique to reduce the shrinkage of the soil. 

The main aims of this research is to analyse the atterberg’s limit, determination of the shrinkage characteristics of the 

marine soil and improving the shrinkage characteristics of the soil by adding potassium carbonate in various proportion 

such as 0%, 1%, 1.5% and 2% respectively. 

 

MATERIAL AND METHODOLOGY 

 

Material 

Marine soil, Potassium Carbonate 

  

 Marine soil: Marine soil was Collected from the Khambhat District, Gujarat. In marine soil, presence of material are 

marine sediment, any deposit of insoluble material, primarily rock and soil particles, transported from land areas to the 

ocean by wind, ice and rivers, as well as the remains of marine organisms, products of submarine volcanism, chemical 

precipitates from seawater and material from outer space.  

Potassium carbonate (K2CO3): The ch formula of Potassium carbonate is K2CO3. It is inorganic compounds and in white 

coloured salt and in form of solid. It is used in production of soap and glass. The other name of Potassium carbonate is 

carbonate of potash and dipotassium carbonate. 

 

Methodology  

All the Laboratory test such as liquid limit, plastic limit, shrinkage limit, standard proctor test , unconfined compressive 

test and cation exchange capacity are done by based on IS:2720.  

 

A. Properties of Marine soil: 

 

Table 1: Properties of Marine Soil 

Sr. no. Description value Unit 

1. Natural water content 15.21 % 

2. Specific gravity 2.63 - 

3. Liquid limit 39.2 % 

4. Plastic limit 19.6 % 

5. Classification CI - 

6. CEC value 37.52 meq/100g 

7. Mineral Illite - 
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