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Relative Density 

is the ratio of the actual density to the maximum possible density of the 

soil. The term relative density is commonly used to indicate the in situ 

denseness or looseness of granular soil. It is expressed in terms of void 

ratio 

 
The relationships for relative density can also be defined in terms of 

porosity 

 
 

 
where nmax and nmin = porosity of the soil in the loosest and densest 

conditions, respectively. 

 
By using the definition of dry unit weight, we can express relative density 

in terms of maximum and minimum dry unit weights. Thus, 
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By using the definition of density, we can express relative density in 

terms of density. Thus, 

 
The values of Dr may vary from a minimum of 0% for very loose soil to a 

maximum of 100% for very dense soils. Soils engineers qualitatively 

describe the granular soil deposits according to their relative densities, as 

shown in Table 3.3. In-place soils seldom have relative densities less than 

20 to 30%. Compacting a granular soil to a relative density greater than 

about 85% is difficult. 

 
The relative density of a soil in its densest possible state (e = emin) is 1 (or 

100%) and the Relative Density in its loosest possible state (e = emax) is 0. 
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Example 3: A dry sample of soil having the following 

properties, L.L. = 52%, P.L. = 30%,   = 2.7, e= 0.53. Find: 

Shrinkage limit, dry density, dry unit weight.  
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The minimum volume occurs at S.L. or at dry state. 

 
   is constant along all state. 

 

 
 

 
At S.L  
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 = 4.33+9.3=13.63 cm
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Example 5 

 
 

 

 

 

 

 

 


