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Abstract

The behavior of the soil under the influence of the foundations of the
vibrating machines is a complex and extremely important geotechnical issue
compared to the foundations under the influence of static loads ,the reason
for this is the effect of the Dynamic loads that make the analysis and design
process more complicated. What makes the design safe for the performance
of the foundations of the vibrating machines is the control of subsidence
within the parameters and without excessive and is considered the most

important criterion for the performance of these machines.

In this study, the analysis process was performed for a set of
foundations (square, rectangular, strip) using a set of equations adopted in
the analysis operations and simulating these foundations using the finite
elements method in the (PIAXIS 2D) program to estimate the amount of
decline occurring in these foundations placed on sandy soils in their different
states (loose , medium , and dense) under the influence of the Dynamic load
as well as knowing the resonance frequency of the system (soil - foundation

- machine) to avoid it.

This study concluded that the analysis process of the sandy soil group for
the surface foundations, a decrease in the value of the settlement is observed
with an increase in the ratio (L/B) for all frequencies, as the percentage of
decrease in the settlement reached (L/B = 4) and (L/B = 10) when Frequency
equal (5 Hz) and loose sandy soil (56.2%) and (87.6%) respectively. This
effect is evident with an increase in the density of the soil for the same
frequency and base dimensions due to the improvement of soil properties

and a decrease in the percentage of voids when the density increases.



It was evident from the study to analyze the system (machine -
foundation - soil) that the decline decreases at the same frequency and soil
density by increasing the ratio (L / B) with an increase in the burial depth
(embedded) between (1 m) and (2 m), and when a simple comparative study
is made to analyze the decline of sandy soils Dense for different burial
depths (2,1 m). The decrease in the value of the drop was observed at a
frequency (5Hz) of the ratios (L / B = 4) and (L / B = 10) and the
dependence of the value of (L / B = 1) is a reference value where it was
observed that The decrease in the value of decline is (72.43%) and (89.72%),
respectively, at burial depth (1 m), (87.09%) and (92.65%) at burial depth (2

m).

There is also a clear convergence in the values of decline (with their
decrease) when the ratio (L / B) is increased from (4) for all burial cases (the
base position from the soil surface) as well as the different soil conditions at
a frequency of (5 Hz) and with an increase in the frequency, a significant
decrease 1s observed with A strong convergence of the results at the same
ratio (L / B), as well as when increasing it while continuing to decrease for
the values of the drop. This is due to the large contact area where the stresses
are distributed over a larger area, so their effect decreases in addition to
increasing the vertical hardness by increasing the value of the elastic

modulus.

Looking at the reference displacement values of Normalized
Displacement (which give a simple illustration of the approaching of the
system state to resonance), it is observed that the closer the foundation
approaches the strip, the further away the system is from the resonance state,

and it increases as the soil density increases. In the case of dense sandy soil,



it reaches the highest value and is closer Resonant condition at (5 Hz) and (1

=L/B).

As for the design of the foundations of the machines, a case study was
taken of the turbine foundation in the Baiji gas station, which is located on
the alluvial gypsum soil of the site, and the foundation was designed
according to the design standards and an analysis of this system was
conducted. - Foundation - soil), and when comparing the study of the
location of the foundation from the surface of the earth (the case of the
burial of the foundation) to the case study of the site's soil, it is noticed that
the greater the depth of the burial of the foundation, the less approaching the
resonance state, noting the decrease of the reference displacement value and
its distance from number (1) within those properties Identified and the

burden placed upon it.

The results also showed that using the Mohr Coulomb model is closer to
reality in terms of representation, but the linear elastic behavior remains
closer to the representation of equations designed to simulate soil behavior

under the influence of high-frequency Dynamic loads.
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