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Chapter Three 

Consolidation  

What is consolidation? 

 

 

 

 

 

Fundamentals of Consolidation 

Volume change in saturated soils caused by the expulsion of pore water from 

loading. 

Saturated Soils: Δσ causes u to increase immediately 

Sands: Pore pressure increase dissipates rapidly due to high permeability. 

Clays: Pore Pressure dissipates slowly due to low permeability. 
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One-Dimensional Consolidation Test  

 1-D consolidation testing procedure was first suggested by Terzaghi.  

 The main purpose of consolidation tests is to obtain data which is used in 

predicting the rate and amount of settlement of structures founded on clay.  

The most important soil properties found by a consolidation test are: 

1. The pre-consolidation pressure (𝝈𝒄′) is the maximum stress that the soil had 

subjected to in the past;  

2. The compression index (Cc) is the compressibility of a normally 

consolidated soil;  

3. iii. The recompression index (Cr) is the compressibility of an over-

consolidated soil;  

4. iv. The coefficient of consolidation (Cv) is the rate of compression under a 

load increment.  

 

Test Procedure  

 The soil specimen is placed inside a metal ring with two porous stones, one 

at top of the specimen and another at bottom.  

 The specimens are usually 75 mm in diameter and 19 mm thick.  

 The load on the specimen is applied through a lever arm, and compression is 

measured by a dial gauge. The specimen is kept under water during the test. 
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  Each load usually is kept for 24 hours. After that, the load is doubled and 

the compression measurement is continued.  

 At the end of the test, the dry weight of the test specimen is determined. 
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