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ABSTRACT

The purpose of this thesis is to determine rate of consolidation settlement, due to one-
dimensional consolidation of homogeneous, weightless, saturated, finite layer soil subjected to
two equal stepwise loadings. Upper surface of the soil layer is permeable while bottom surface is
impermeable. The soil layer is normally consolidated without creep having the ratio of
permeability index to compression index of 0.5, 1 and 2 and the ratio of final effective stress
under the first stepwise loading to initial effective stress of 1.1, 1.5, 2 and 3. The first stepwise
loading is gradually applied and increased linearly to maximum loading at time corresponding to
time factor of 0.005, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7, 0.8, 0.9 and 1 respectively. The second stepwise loading likes the first stepwise loading but
starts immediately after the first stepwise loading and after every 0.1 decrement of ratio of excess
pore water pressure at the impermeable surface. The problems are analyzed by the method of
finite difference considering the process of consolidation occurred according to the consolidation
theory of Mesri and Rokhsar.

The analytical results indicate that percentage of consolidation settlement increases as the
ratio of permeability index to compression index increases.

When the ratio of final effective stress under the first stepwise loading to initial effective
stress increases, percentage of consolidation settlement under the second stepwise loading

decreases.



Percentage of consolidation settlement under the first stepwise loading decreases,
changes slightly, and increases if the ratio of permeability index to compression index is less than,

equal to, and greater than one respectively.



