
1

Time Rate of 
Consolidation

1D THEORY OF CONSOLIDATION TIME-INDEPENDENT ANALYSIS

LOG EFFECTIVE STRESS

VO
ID

 R
AT

IO

ΔH =
H*C 

1 + eo

Log (
σ’2
σ’1

)

Cr
1

Cc

1

PRECONSOLIDATION 
PRESSURE( pc)

Rebound COMPRESSION INDEX

COMPRESSION INDEX

Primary Consolidation



2

LOG TOTAL STRESS
VO

ID
 R

AT
IO

1D THEORY OF CONSOLIDATION TIME-DEPENDENT ANALYSIS

UNDRAINED LOADING:

•PORE PRESSURE GENERATION

•NO CHANGE IN EFFECTIVE STRESSES

•NO SETTLEMENT

INITIAL STRESS

FINAL STRESS

Primary Consolidation
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DRAINED LOADING:

•PORE PRESSURE DISSIPATION

•INCREASE IN EFFECTIVE STRESSES

•SETTLEMENT
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Terzaghi’s 1D Theory

Flow of Water under Stress
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Terzaghi’s 1D Theory

Terzaghi’s 1D Theory
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Excess PWP Variation with Depth
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Excess PWP variation with Depth

Time Factors for constant 
Excess pwp with depth
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Average Degree of Consolidation

Average Degree of Consolidation
wrt Time
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Excess pwp Distributions 
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Oedometer Test

Δσ=P/A

Record for each stress 

increment (Δσ):

Change in height of 
specimen with time

t=0, ue=0%, t=∞

hw = Δσ/γw

t=1, ue=100%

t=2, ue=50%

Determining Cv using Log Time Method
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Determining Cv using Root Time Method
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Settlement Magnitude wrt Time
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Where  U is degree of consolidation
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Settlement Magnitude wrt Time

How good are predictions
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How good are predictions
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