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Consolidation – Reduction in pore space by 

expulsion of water only: 
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SECTION 8:   ONE- DIMENSIONAL          

                    CONSOLIDATION  

Fig 16. Consolidometer  Oedometer 
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Undrained and Drained strains  

1-D Consolidation 

 

Theory of Elasticity for Strains 

Consolidation Theory for Strains 
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Settlement –time plots 

 

1. Settlement-square root   time plot– 

Taylor’s plot 

2.  Settlement log time plot 

       Casagrande Method 
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Fig. 24 Taylor’s plot 

and determining 90 

percent consolidation  
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Immediate Settlement 



41 Fig. 30 
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Fig. 31 
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B

L relates to the geometry  

of the loaded area. 

B

D is the ratio of the depth of 

the loaded area to the least 

width of the loaded area. 

B

H is the ratio of the thickness 

of compressible clay layer 

below the loaded area. 
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Consolidation settlement 
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In this section, the traditional 

Odeometer type of 1-D 

settlement calculation, its 

modification by Skempton and 

Bjerrum's factor  to obtain 3-D 

type of consolidation settlement 

will be discussed. 
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Odeometer type 1-D 

consolidation settlement 
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Settlement criteria in road 

embankment from 

motorways 
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1)  Maximum total settlement is 100 mm following 

practical embankment completion over 40 year period 

 

2)  Maximum differential settlement is 5mm at the 

interface between any structure and pavement 

 

3)  90 percent consolidation is deemed to be approximately 

full consolidation 

 

4)  Secondary compression (creep) is determined for a 40 

year design life 


