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Shrinkage Limit (SL) 

Soil shrinks as moisture is gradually lost from it. With 

continuing loss of moisture, a stage of equilibrium is reached at 

which more loss of moisture will result in no further volume 

change. The moisture content, in percent, at which the volume 

of the soil mass ceases to change is defined as the shrinkage 

limit. 

Shrinkage limit tests [ASTM D-427] are performed in the 

laboratory with a porcelain dish about 44 mm in diameter and 

about 12.7 mm  high. The inside of the dish is coated with 

petroleum jelly and is then filled completely with wet soil. 

Excess soil standing above the edge of the dish is struck off with 

a straightedge. The mass of the wet soil inside the dish is 

recorded. The soil pat in the dish is then oven-dried. The volume 

of the oven-dried soil pat is determined by the displacement of 

mercury. 
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the shrinkage limit can be determined as 

 

 

  
 

  

  

 

  
Example  

Following are the results of a shrinkage limit test: 

• Initial volume of soil in a saturated state = 24.6 cm3 

• Final volume of soil in a dry state = 15.9 cm3 

• Initial mass in a saturated state = 44.0 g 

• Final mass in a dry state = 30.1 g 

Determine the shrinkage limit of the soil. 
Solution
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Plasticity Chart 

Liquid and plastic limits are determined by relatively simple laboratory 

tests that provide information about the nature of cohesive soils. 

Engineers have used the tests extensively for the correlation of several 

physical soil parameters as well as for soil identification 

 
Casagrande (1932) studied the relationship of the plasticity index to the 

liquid limit of a wide variety of natural soils. On the basis of the test 

results, he proposed a plasticity chart . The important feature of this chart 

is the empirical A-line that is given by the equation PI = 0.73(LL - 20). 

An A-line separates the inorganic clays from the inorganic silts. Inorganic 

clay values lie above the A-line, and values for inorganic silts lie below 

the A-line. Organic silts plot in the same region (below the A-line and 

with LL ranging from 30 to 50) as the inorganic silts of medium 

compressibility. Organic clays plot in the same region as inorganic silts of 

high compressibility (below the A-line and LL greater than 50). The 

information provided in the plasticity chart is of great value and is the 

basis for the classification of fine-grained soils in the Unified Soil 

Classification System.  

Note that a line called the U-line lies above the A-line. The U-line is 

approximately the upper limit of the relationship of the plasticity index to 

the liquid limit for any currently known soil. The equation for the U-line 

can be given as 
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