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Compressibility of Soil

Elastic settlement (or immediate settlement), 
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Types of Soil Settlement

Total Settlement

Solved problem



Compressibility of Soil

Stress increase caused by the construction of foundations 

or other loads compresses soil layers. 
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The compression is caused by:

deformation of soil particles

b)  relocations of soil particles 

c)  expulsion of water or air from the void spaces.

Fill in the blanks
1. The decrease in the volume of soil mass under stress is known as 
_____compression_____
2. The property of soil mass pertaining to its susceptibility to decrease in 
volume under pressure is ____compressibility________



Types of Soil Settlement 4

In general, the soil settlement caused by loads may be 

divided into three broad categories:

Elastic settlement (or immediate settlement) 

Primary consolidation settlement, 

Secondary consolidation settlement, 
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Total Settlement
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The total settlement of a foundation can then be 

given as:
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𝑆𝑇 = 𝑆𝑒+ 𝑆𝑐 + 𝑆𝑠

where 𝑆𝑇 : Total settlement

𝑆𝑒 : Elastic settlement

𝑆𝑐 : Primary consolidation settlement

𝑆𝑠 : Secondary consolidation settlement



Elastic settlement
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which is caused by the elastic deformation of dry soil and of moist and 

saturated soils without any change in the moisture content. 

Any time a load is applied to soil that is partially saturated, it will 

experience a reduction in volume as the air in the void is expelled and 

compressed. In addition, its volume will decrease slightly as a result of 

the compression of solid particles (the elastic deformation of solid 
particles is negligibly small)

This reduction in the soil’s volume that is noted immediately after the 

application of the load is called initial consolidation. It may also be 

referred to as immediate settlement, although some experts feel this is a 

misnomer. In saturated soils, initial consolidation is largely the result of 

compressing solid particles. 

.
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https://theconstructor.org/geotechnical/compressibility-consolidation-soils/1083/


Elastic settlement
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Theoretically, if the foundation is perfectly flexible, the settlement may be 

expressed as

𝑆𝑒−𝑟𝑖𝑔𝑖𝑑 = 0.93 𝑆𝑒−𝑓𝑙𝑒𝑥𝑖𝑏𝑙𝑒

Clay Sand

flexibleflexible

rigid
rigid
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Elastic settlement
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Elastic settlement calculations generally are based on equations 

derived from the theory of elasticity.
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If
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Example 

A rigid shallow foundation 1 m * 1 m in plan is shown . Calculate the elastic 

settlement at the center of the foundation.

21

Solution

Given: B = 1 m and L=1 m

H=m= (B)=(1) (which is 

smaller= ҧ𝑍)
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H.W 24

Ans 𝑺𝒆=36 mm



Thank 

you

25


	Slide 1: University of Baghdad College of Engineering Civil Engineering Department
	Slide 2
	Slide 3: Compressibility of Soil
	Slide 4: Types of Soil Settlement
	Slide 5: Total Settlement 
	Slide 6: Elastic settlement
	Slide 7: Elastic settlement
	Slide 8: Elastic settlement
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Example  A rigid shallow foundation 1 m * 1 m in plan is shown . Calculate the elastic settlement at the center of the foundation.
	Slide 22
	Slide 23
	Slide 24: H.W
	Slide 25: Thank you

