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Numerical study to Evaluate the response of Geocell-

Reinforced soil which subjected to machine foundation
Abstract

The idea of this research is based on using geocell soil
reinforcement, which can play multiple roles effectively, such as
reinforcing the soil and increasing its strength by improving certain
parameters (c, @, etc.). It also dampens some of the vibrations
coming from the machine before spreading in the soil through the
filler materials within the cells, which provide lateral confinement
for the fill materials and keep them in place.

Models were formed to simulate the placement of a vibration
source, which is the foundation for a machine on the surface of soil
reinforced with geocell. The results were then compared with the
case of natural soil without reinforcement, where effective damping
of the peak particle velocity (PPV) was achieved up to 22% in the
case of reinforcement filled with aggregates. The study also
examined the displacement functions for different frequencies,
showing that the reinforcement filled with red sandy soil was the
best in terms of damping, reaching 82%. Models were then formed
to determine the optimal placement of reinforcement, with the
highest damping ratios achieved when the reinforcement layer was
directly below the foundation in terms of vertical spacing, with a
moderate extension from the edges of the reinforcement layer being
sufficient for horizontal spacing. As for the number of
reinforcement layers, models were formed to overlay multiple
layers, and it was found that increasing the number of
reinforcement layers is directly proportional to the increase in
damping ratio.

Key words: Geocell reinforcement, vibrations, damping, lateral confinement,
fill materials, peak particle velocity.
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