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ABSTRACT

In the construction of bridges, buildings and structures, in road construction and building
operations on weak soil layers, problems such as soil deformation and general instability of the
foundation may occur, especially when natural foundations are used. One of the effective
solutions to overcome these problems is the use of a rigid cushion pile composite foundation
that transfers the loads of the structure to deeper layers and increases the bearing capacity. The
main objective of this research is to evaluate the effect of changes in peak ground acceleration
and wave frequency on the bending moment of piles. The effect of changes in these parameters
on the maximum bending moment of piles was analyzed and the frequency at which the
maximum bending moment occurs was determined. The results show that soft clay layers have
a significant effect on the spread and severity of seismic damage to piles. The most damage was
observed in models with a thicker clay layer, especially model III. Also, peak ground
acceleration was identified as one of the key factors in the spread of damage; So that at 0.25¢g
the damage was limited, but at 0.75g it was extensive and severe. Increasing the diameter of the
piles from 0.80m to Im resulted in a reduction in the damage. In addition, individual piles
suffered more damage than the pile group. The damage distribution was mainly concentrated
at the junctions of the sand and clay layers. This study emphasizes the importance of accurate
soil modeling and appropriate configuration of composite cushion piles for seismic resistant
design.

Keywords: Composite Cushion Foundation, Clay Soil, ABAQUS, Dynamic Loading,
Behavioral Performance
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