
Consolidation settlement 

 
The total settlement of a foundation can then be given as 
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 When foundations are constructed on very compressible clays, the consolidation settlement can 

be several times greater than the elastic settlement. 

 

Fundamental of Consolidation settlement  

 
 

 

 

 



 

 



 



 

Calculation of Settlement from one dimensional consolidation 
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Sub 2 in 1 
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But from Fig.11.16 
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Void ration – Pressure curve 

After the time–deformation plots for various loadings are obtained in the laboratory, it is necessary to 
study the change in the void ratio of the specimen with pressure. Following is a step-by-step 
procedure for doing so: 
 
Step 1: Calculate the height of solids,    in the soil specimen (Figure 11.9) using the equation 
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Where     = the weight of soil 

          A= area of the specimen 

                                

                     

Step 2: Calculate the initial height of voids as 
 

         
 

where H is the initial height of the specimen. 

Step 3: Calculate the initial void ratio,   , of the specimen, using Eq.1 

   
  

  
  

Step 4: For the first incremental loading,    (total load/unit area of specimen), which causes a 

deformation _  , calculate the change in the void ratio as 

                                                         (1) 
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Step 5: Calculate the new void ratio after consolidation caused by the pressure 
increment as 

         

      
   

  
 

 

For the next loading,    (note:     equals the cumulative load per unit area of specimen), which 

causes additional deformation    , the void ratio at the end of consolidation can be calculated 

as 

         

      
   

  
 

The effective stress   and the corresponding void ratios (e) at the end of consolidation are 

plotted on semi-logarithmic graph paper. The typical shape of such a plot is shown in Figure 

11.10. 

 



 



 

For normally consolidated clay, the slope of e-p curve 
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Combining Eq.6 and Eq.4 
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Secondary consolidation settlement 

At the end of primary consolidation (that is, after complete dissipation of excess pore water 

pressure) some settlement is observed because of the plastic behavior of soil. This stage of 

consolidation is called secondary consolidation. During secondary consolidation the plot of 

deformation against the log of time is practically linear. The variation of the void ratio, e, with 

time t for a given load increment will be similar to that shown in Figure 11.20. From Figure 

11.20, the secondary compression index can be defined as 

 

   
     

           
 

  

   
  

  

 

 

 

  
  

  

    
  



     
      

  

  
  

where    void ratio at the end of primary consolidation 

Example 

The primary consolidation was ended after 1.5 years; the secondary consolidation of 

normally consolidated soil is after 5 years. The following properties were measured.  

                  
     

  
            

  

  
             

What is the total settlement? 
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Problem1 

Given that                 and          calculate the primary consolidation settlement 

of the foundation. 

 
 Answer:           

Problem2 

The following are the results of a consolidation test.  

 Plot the              curve 

 Using Casagrande’s method, determine the preconsolidation pressure 

 Calculate the compression index, Cc, from the laboratory        curve 

 

 

 



e σ, kN/m2 

1.1 26.896 

1.085 53.792 

1.055 107.584 

1.01 215.168 

0.94 430.336 

0.79 860.672 

0.63 1721.344 

Problem3 

The results of a laboratory consolidation test on a clay specimen are the following. 
  

σ, kN/m2 Total height of specimen at 
the end of consolidation,  cm 

24.45 1.764538 

48.9 1.7399 

97.8 1.70307 

195.6 1.65608 

391.2 1.614932 

782.4 1.588008 

Given the initial height of specimen 2cm., Gs = 2.68, mass of dry specimen            _ 

and area of specimen  A=31.6 cm
2
. 

a. Plot the e-log s_ curve 

b. Determine the preconsolidation pressure 

c. Calculate the compression index, Cc 


