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ABSTRACT

The purpose of this thesis is to determine the rate of consolidation settlement of one-layered
homogeneous elastic soil subjected to infinite uniformly extent cyclic loading. Upper surface of
the soil layer is permeable while bottom surface is impermeable. The compressibility of soil layer
is equal to its expansibility. The consolidation, according to the linear and non-linear theory by
Gibson England and Hussey, is one-dimensional and creep has not been taken into account. The
linear consolidation is analyzed by the method of Integral Transform and the solution is presented
in Closed Form while the non-linear consolidation is analyzed by The Finite Difference with
Runge;Gutta Formula. The periods of cyclic loading in terms of time factor are 0.05, 0.20, 1.00
and 2.00. The ratios of loading period to period of cyclic loading are 0.25, 0.50, 0.75 and 1.00 or
constant loading, The parameters measuring the variation of coefficient of consolidation (A) are
-0.4, -0.2, 0.0, 0.2 and 0.4. The ratios of final void ratio at the end of primary consolidation under
constant loading to void ratio at the beginning of consolidation are 0.2, 0.4, 0.6 and 0.8

The analytical results conclude that if the maximum degree of settlement of soil layer under
constant loading is 100%, degrees of settlement at steady state of the soil layers under cyclic
loading in which the period of cyclic loading are 0.05, 0.20, 1.00 and 2,00, and the ratio of
loading period to period of cyclic loading is 0.25, vary between 29-38%, 36-46%, 55-68% and



71-86% respectively; for the same period of loading when the ratio of loading period to period of
cyclic loading is 0.50, degrees of settlement at steady state vary between 53-63%, 59-70%, 77-
89% and 90-98% respectively; and also for the same period of loading when the ratio of loading
period to period of cyclic loading is 0.75, degrees of settlement at steady state vary between 76-
83%, 80-87%, 90-98% and 97-100% respectively.

The settlement of the soil layer with parameter measuring the variation of coefficient of
consolidation that is less than zero, is more than soil layer with parameter measuring the variation
of coefficient of consolidation that is equal to zero or more than zero at steady state. If the
parameter measuring the variation of coefficient of consolidation is not equal to zero, the ratio of
final void ratio at the end of primary consolidation under constant loading to void ratio at the

beginning of consolidation will effect the variation of coefficient of consolidation.




