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Abstract

The main objective of this research is to study the vertical vibration
of the machines foundations resting on the soil surface. The study was
conducted on foundations of circular, square and rectangular shapes.

The effect of the Poisson’s ratio (i), the dimensionless frequency
(ao), the shape and dimensions of the foundations, as well as the length to
width (L / B) ratio for rectangular foundation on the vertical displacement
of these foundations have been studied.

The vertical vibration analysis was accomplished in two ways,
analytical and numerical. The first method is based on the elastic half
space theory and included finding the dynamic coefficient for stiffness and
damping, then finding the dynamic stiffness and dynamic damping needed
to calculate the maximum vertical displacement (at resonance) of the
foundation. While the second method is based on the (FEM) method,
which was made using Analytical software (PLAXIS - 2D).

This study found, in general and by using both the analytical and
numerical methods, a decrease in the value of the maximum vertical
displacement in the analytical and numerical methods, with an increase in
the foundation dimensions, as well as with an increase (L / B) of the
rectangular foundation. On the other hand, the study concluded that there is
a clear decrease in the maximum displacement when calculated by the
numerical method with the increase in the dimensionless frequency (ao) at
all the shape of the foundation and with all dimensions.

The study showed that there is no effect of the Poisson’s ratio (p) on
the maximum vertical displacement at the low dimensionless frequencies
(ao < 2) for all types of foundations and their dimensions. The effect of this
ratio is apparent when increasing the dimensionless frequency and peaking
at (ao=7) and (ao= 5) for the circular and square foundations, respectively.

For the purpose of studying how close or distant is the foundation
vibration from the resonance state, a normalized value has been studied
and the results showed that the lowest amount of this value was for the
rectangular foundation with all its dimensions, and an increase in (L / B)
causes this value to decrease significantly.

Some of the foundation's vibrations exceeded the state of the
resonance (Normalized value >1), especially in the square foundations and
rectangular foundations of (L /B = 2) at the low-dimensionless frequencies.
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