
 

 

COMPRESSIBILITY AND CONSOLIDATION OF SOILS  

 

12.0 ILLUSTRATIVE EXAMPLES 

Example 12.1: In a consolidation test the following results have been obtained. When the load 

was changed from 50 kN/m
2
 to 100 kN/m

2
, the void ratio changed from 0.70 to 0.65. Determine 

the coefficient of volume decrease, mv and the compression index, Cc. 

Solution: 

 

Example 12.2: A sand fill compacted to a bulk density of 18.84 kN/m
3
 is to be placed on a 

compressible saturated marsh deposit 3.5 m thick. The height of the sand fill is to be 3 m. If the 

volume compressibility mv of the deposit is 7 × 10–4 m
2
/kN, estimate the final settlement of the 

fill. 

Solution: 

 

Example 12.3: A layer of soft clay is 6 m thick and lies under a newly constructed building. The 

weight of sand overlying the clayey layer produces a pressure of 260 kN/m
2
 and the new construction 

increases the pressure by 100 kN/m
2
. If the compression index is 0.5, compute the 

settlement. Water content is 40% and specific gravity of grains is 2.65. 

Solution: 



 

 

 

Example 12.4: The settlement analysis (based on the assumption of the clay layer draining 

from top and bottom surfaces) for a proposed structure shows 2.5 cm of settlement in four 

years and an ultimate settlement of 10 cm. However, detailed sub-surface investigation reveals 

that there will be no drainage at the bottom. For this situation, determine the ultimate 

settlement and the time required for 2.5 cm settlement. 

Solution: 

 

 

 

Example 12.5: There is a bed of compressible clay of 4 m thickness with pervious sand on top 



 

 

and impervious rock at the bottom. In a consolidation test on an undisturbed specimen of clay 

from this deposit 90% settlement was reached in 4 hours. The specimen was 20 mm thick. 

Estimate the time in years for the building founded over this deposit to reach 90% of its final 

settlement. 

Solution: 

 

 

Example 12.6: The void ratio of clay A decreased from 0.572 to 0.505 under a change in pressure 

from 120 to 180 kg/m
2
. The void ratio of clay B decreased from 0.612 to 0.597 under the 

same increment of pressure. The thickness of sample A was 1.5 times that of B. Nevertheless 

the time required for 50% consolidation was three times longer for sample B than for sample 

A. What is the ratio of the coefficient of permeability of A to that of B ? 

Solution: 



 

 

 

Example 12.7: A saturated soil has a compression index of 0.25. Its void ratio at a stress of 

10 kN/m2 is 2.02 and its permeability is 3.4 × 10–7 mm/s. Compute: 

(i) Change in void ratio if the stress is increased to 19 kN/m2; 

(ii) Settlement in (i) if the soil stratum is 5 m thick; and 

(iii) Time required for 40% consolidation if drainage is one-way. 

Solution: 

 



 

 

 

Example 12.8: 

Solution: 

Example 12.9: 

Solution: 

 

https://www.yourarticlelibrary.com/soil/consolidation-process-of-deformation-of-
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