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Abstract

The purpose of the research is to determine analytically, by the finite element method,
the rate of settlement of nearly saturated nonhomogencous clay layer under time-dependent
loading. Three cases of drainage condition are considered namely: 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.

The coefficient of permeability and the coefficient of volume change are continuous and
having polynomial variation with depth. Both coefficients are modeled from properties of soft
Bangkok clay at Rangsit. The pore pressure parameter at the top surface of soil layer 1, = 0.80,
0.85, 0.90, 0.95 and 1.00.

The time-dependent loading is the linearly increased load from no load to maximum load
then maintained constant with time and having time factor corresponds to time interval from no
load to maximum load T, = 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. Time factor is
defined to be the product of time and the coefficient of consolidation at the top surface of soil

layer divided by the square of its thickness.



The analytical result can be concluded that the rate of settlement decreases as the pore
pressure parameter T, and the time factor T, increase, except in the case of nearly saturated
nonhomogeneous clay layer under time-dependent loading with time factor T;<0.03. When the
rate of loading is rapid (T,=0.008), the rate of settlement is much different while time factor is
less than 0.2. At the same time factor, the maximum difference of percentage of settlement is
19.4%. When the rate of loading is slow (TOZZ.O), the rate of settlement is slightly different. The

difference of percentage of settlement does not exceed 0.5% at the same time factor.



