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ABSTRACT

Understanding the precise behavior of structures during earthquakes has always been a
challenge for engineers. Increasing awareness in this field can lead to improved regulations and
safer designs. One of the most critical steps in comprehending this behavior is understanding
the response of soil and structures during seismic events. Due to its nonlinear behavior, soil
alters the seismic response of structures, while the presence of a structure influences soil
movement. The interaction between the structural response and the nonlinear behavior of the
underlying soil forms a phenomenon known as soil-structure interaction (SSI). The effects of
SSI and the significance of its impact on the seismic response of structures are generally not
negligible. These effects may either amplify or reduce the seismic response of structures and
other earthquake-induced parameters. Additionally, changes in force distribution within the
lateral resistance system may occur, potentially affecting the safety, efficiency, or durability of
structural elements. In this study, the dynamic interaction between soil and piles in slab-girder
deck bridges is investigated using the finite element method. To this end, a bridge with a
reinforced concrete slab deck and deep foundation is analyzed using the ABAQUS finite
element software, considering and neglecting soil-structure interaction effects. The research
examines the stresses, strains, displacements, and accelerations of the bridge deck. The results
indicate that considering pile-soil interaction (PI) increases the maximum stress in the bridge
system. However, a more detailed analysis reveals that SSI reduces stress in the bridge deck
and foundation while increasing stress behind the piles and within the pile group.
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