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Principles of Soil Mechanics
Compressibility and Settlement



Compressibility and Settlement
• Settlement and Subsidence
• Issues of Geotechnical Engineers
• Criteria to compute the Magnitude of Settlement
• Different Types of Settlement:
• Changes in Vertical Effective Stress



Compressibility and Settlement

►  



Subsidence
• Whenever settlement occurs over a large area, it is sometimes 

called subsidence.
• Land subsidence is a gradual settling or sudden sinking of the 

Earth's surface
• Often caused by human activities like excessive groundwater 

pumping or natural events such as earthquakes or soil compaction.

Indonesia - July 21 2019 : land subsidence



Subsidence  opening up the earth, 
threatening local infrastructure and 
people's homes.

Building settlement

Foundation Settlement



Issues of Geotechnical engineers related to soil settlement:

►  



A classic example of total settlement: 
Palace of Fine Arts, cultural center in 
Mexico City, which has sunk more than 
15 feet (4.6m) since its construction in the 
early 20th century.

Example of differential settlement: 
Leaning Tower of Pisa, which leans 
due to insufficient bearing capacity 
of the soil beneath one side of 
the tower.





Criteria to compute the Magnitude of Settlement.
►  



►  



Different Types of Settlement:
►  





 
►  



Consolidation Settlement (cont…)

• In some cases, the process occurs as quickly as load is applied, but 
in other situation it occurs very slowly.

• Rate of consolidation depends on:
-the degree of saturation of soils,
-its hydraulic properties, and 
-other factors





 
►  



Types of Settlement basing on the Duration:

Short-term settlement:
• Also known as Immediate settlement.
• Occurs as quickly as the load is applied.

Long-term settlement:
• Also known as delayed settlement.
• Occurs over some longer period.
• Many engineers associate consolidation settlement solely 

with the long-term settlement of clay soils.



Changes in Vertical Effective Stress:
►  



Changes in Vertical Effective Stress: (cont…)

• Most common events are:
-Placement of fill,
-Placement of external load, and
-Changes in ground water elevation.



Stress Changes Due to Placement of Fill:

►  



Stress Changes Due to Placement of Fill (cont…)

►  
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Solution:

►  



Stress Changes Due to Placement of External Loads:

►  



Stress Changes Due to Changes in GWT Elevation:

►  



Stress Changes Due to Changes in GWT Elevation (cont…):

►  



Thank you


