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ABSTRACT

The purpose of this thesis is to determine average percentage of consolidation, percentage of
settlement and percentage of excess pore water pressure due to one-dimensional consolidation of
one-layered, homogeneous, weightless, saturated soil subjected to linearly increase to constant
applied load. Upper surface of the soil layer is permeable while bottom surface is impermeable.
The soil layer is either normally consolidated or overconsolidated. For normally consolidated soil
layer, the ratios of permeability index to compression index (C, / C.)are 0.5, 1 and 2 and the
ratios of final effective stress to initial effective stress (Ef / go ) are 1.1, 1.5, 2 and 3. For
overconsolidated soil layer, the ratios of recompression index to compression index (C, / C.)are
0.0001, 0.05, 0.1 and 0.5 and the ratios of maximum effective preconsolidation stress to initial
effective stress (Ec / go ) are 1.1, 1.4 and 1.8. Time factors, at the end of load increment of the
linearly increase to constant applied load, (T, ) are 0.005, 0.015, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06,
0.07, 0.08, 0.09, 0.1, 0.15, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10
respectively. Both the normally consolidated and overconsolidated soil layers 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 excess pore water pressure at the bottom
surface of the soil layer increases during loading and decreases after the applied load is constant.
As time factor at the end of load increment decreases, percentage of excess pore water pressure at
the bottom surface of the soil layer increases during loading but decreases during constant loading
at the same time factor. If the time factor at the end of load increment is equal to 0.02 or less than
0.02, the loading can be taken as a suddenly increase to constant loading. At time factor of
magnitude 10, no more than 13.7 percentage of excess pore water pressures at the bottom surface
of the soil layer remains. Percentage of excess pore water pressure at the bottom surface of the
soil layer of normally consolidated soil is less than that of overconsolidated soil. For
overconsolidated soil, curve of the relationship between percentage of excess pore water pressure
at the bottom surface of the soil layer and time factor changes abruptly at a local point. The abrupt
change is obvious if the ratio of maximum effective preconsolidation stress to initial effective
stress increases and the ratio of recompression index to compression index decreases. The abrupt
change occurs at lower time factor if the ratio of recompression index to compression index
decreases. For normally consolidated soil, as the ratio of permeability index to compression index
of soil decreases, percentage of excess pore water pressure at the bottom surface of the soil layer
increases. As the ratio of final effective stress to initial effective stress increases, percentage of
excess pore water pressure at the bottom surface of the soil layer increases. The Influence of the
ratio of final effective stress to initial effective stress of magnitude 3 on percentage of excess pore
water pressure at the bottom surface of the soil layer is more violent than that of the ratio of
permeability index to compression index of magnitude 2.

Percentage of settlement is equal to average percentage of consolidation for consolidation
occurred according to the consolidation theory of Mesri and Rokhsar (1974) .As time factor at the
end of load increment decreases, average percentage of consolidation increases at the same time
factor. Average percentage of consolidation is less than 97.89 at time factor of magnitude 10.
Average percentage of consolidation of overconsolidated soil is greater than that of normally
consolidated soil. For overconsolidated soil, curve of the relationship between average percentage
of consolidation and time factor changes abruptly at a local point. The abrupt change is obvious if
the ratio of maximum effective preconsolidation stress to initial effective stress increases and the

ratio of recompression index to compression index decreases. The abrupt change occurs at lower



time factor if the ratio of recompression index to compression index decreases. For
Overconsolidated soil, as the ratio of recompression index to compression index increases,
average percentage of consolidation decreases. As the ratio of maximum effective
preconsolidation stress to initial effective stress increases, average percentage of consolidation
increases at the same time factor. These results are also valid for normally consolidated soil,
except in the case of the ratio of permeability index to compression index of magnitude 1, average
percentage of consolidation is independent on the ratios of final effective stress to initial effective

stress.





