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ABSTRACT 

 

 

        The objective of this research is to find the percentage of consolidation settlement (by the 

finite element method) for nonhomogeneous clays having continuous polynomial variation 

(constant, linear and second degree) of coefficient of permeability and coefficient of volume 

change with depth under gradually increasing loading with time from zero until maximum 

loading corresponds to time factors of 0.006, 0.008, 0.010, 0.015, 0.02, 0.03, 0.04, 0.06, 0.08, 

0.10, 0.15, 0.20, 0.30, 0.40, 0.60, 0.80, 1.00, 1.50, 2.00, 3.00, 4.00, 5.00, 6.00, 8.00 and 10.00 . 

Three cases of drain conditions are considered:  both surfaces of soil layer are permeable, top 

surface is permeable but bottom surface is impermeable, and top surface is impermeable but 

bottom surface is permeable. As an example, percentage of consolidation settlement of soft 

Bangkok clay, at Rangsit, is analysed.  

        The analytical results indicate that the percentage of settlement depends on the rate of 

loading (increasing loading period from zero until maximum loading), variation of coefficient of 

permeability and coefficient of volume change with depth, and drainage conditions. 
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        As the rate of loading slows down, percentage of settlement decreases. As drainage 

condition changes from both surfaces are permeable to only top or bottom surface is permeable, 

percentage of settlement also decreases. Variation in functions of coefficient of permeability and 

coefficient of volume change slightly affects the percentage of settlement. As degree of 

polynomial function of coefficient of permeability increases, percentage of settlement decreases. 

But degree of polynomial function of coefficient of volume change decreases, percentage of 

settlement increases. 

        The percentage of settlement under gradually loading and very rapid increasing loading 

period, corresponding to time factor of 0.006, is nearly equal to the percentage of settlement 

under sudden constant loading.  

         Under gradually increasing loading and very slow increasing loading period, corresponding 

to time factor of 10.00, soft Bangkok clay at Rangsit has settled to 80% at time factors of 8.5, 8.2 

and 8.0 for conditions of drainage: permeable bottom surface only, permeable top surface only, 

and both surfaces permeable respectively. 

 

 

 


