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water can escape only through the previous boundary, giving Hdr = Ho . A double-

drained layer is bounded by two pervious strata. Pore water can escape to either 

boundary, and therefore Hdr = Ho/2 . 

The Figure  also shows the solution to the equation in terms of the above 

dimensionless parameters. For a double-drained layer, pore pressure dissipation is 

modeled using the entire figure. However, for a single drained layer, only the 

upper or lower half is used. As expected, Uz  is zero for all Z at the beginning of 

the consolidation process (T = 0). As time elapses and pore pressures dissipate, Uz 

gradually increases to 1.0 for all points in the layer and v increases accordingly.  

 

From the Figure, it is possible to find the consolidation ratio (and therefore u and 

v) at any time t and any position z within the consolidating layer after the start of 

loading. The time factor T can be calculated from the above equation given the Cv 

for a particular deposit, the total thickness of the layer, and the boundary drainage 

conditions. 

 

The Figure also provides some insight as to the progress of consolidation with 

time. The isochrones (curves of constant T) represent the percent consolidation for 

a given time throughout the compressible layer. For example, the percent 

consolidation at the mid-height of a doubly drained layer for T = 0.2 is 

approximately 23% (see point A in the Figure). However, at Z = 0.5, Uz = 44% for 

the same time factor. 

Similarly, near the drainage surfaces at Z = 0.1, the clay is already 86% 

consolidated. This also means, at that same depth and time, 86% of the original 

excess pore pressure has dissipated and the effective stress has increased by a 

corresponding amount. 
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1.5.4 Special solution 
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Example: At point A find after 8 months, (1) the consolidation ratio, (2) excess 

pore pressure, (3) Actual pore pressure, and (4) actual stress? 

 

Solution: 
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Solution using soil mechanic approach: 
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Solution using Engineering Analysis Approach: 
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1.5.5 Average Consolidation:  

 

 

For variable f(x): 
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1.6 Classification of partial differential equation  

 

The simplicity and elegance of d'Alembert solution of the wave equation raises the 

question of whether other partial differential equations can be solved by this 

method. Let us consider first the possibility of finding solutions of the form 

)( yxfu   for the equation 
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Substituting our tentative solution, we have 
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Which will be an identify if and only if 
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Thus there are two, one, or no (real) values of   for which solutions of the form 

)( yxf   exists, according as the discriminant CAB 2   is greater than, equal to, 

or less than zero. By analogy with the criterion for a conic to be a hyperbola,          

a parabola, or an ellipse, the equation is said to be a hyperbolic, parabolic, or 

elliptic equation according as 0,0,0 222  CABorCABCAB  . 

 

 

The simplest, and in elementary applications the most important, examples of 

hyperbolic, parabolic, and elliptic partial differential equations are respectively, 
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