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In practical work, buildings are generally designed with the assumption of
having fixed support. In reality, the supporting soil creates some movement of the
foundation. This alters the response of the structures due to inappropriate assumption
of building supports. The present study considered a reinforced concrete building
resting on pile foundation. Influence of soil-structure interaction (SSI) on response of
the building subjected to seismic excitation was investigated by using the equivalent
spring stiffness to represent the surrounding soil. The stiffness of the springs were
calculated from the literature and calibrated by using the lateral pile load test. The
model of the building with its piles was analyzed by using a conventional design
software, ETABS. Response spectrum analysis was adopted to simulate the earthquake
excitation. Modal periods, story displacements, story drifts, story shear, and overturning
moment were observed and compared between 2 different support conditions. In
addition to the specific seismic response of the structure with calibrated spring stiffness,
various seismic responses were also investigated with variable stiffness of the springs.
The study shows that the incorporation of soil in the analysis affects the overall response
of the structure. The structural period increases two times when SSI was implemented

in the model. The increase in structural period causes the spectral acceleration plotted



in response spectrum to increase. The periods of the structure with various case studies
of the spring stiffness were also observed. The results reveal that the structural period
decreases when the spring stiffness increases. Regarding to story displacement and
story drift, significant increasing results are noticed. With the consideration of SSI, the
structure exhibits higher displacements and drift ratio in both E-W and N-S directions.
However in this study, drift ratios are still in the limit of drift ratio specified in ASCE.
Both displacement and drift express the same decreasing trend while the spring stiffness
increases. Also, story shear and moment are dramatically altered due to the
implementation of SSI. Story shear and moment increase in all considered directions.
Moreover shear force exhibits higher fluctuation at low stiffness and tends to be
constant at higher stiffness. The constant of the shear force may be obtained when the
higher rigidity of the support is satisfied and the value tends to be that obtained in case
of fixed support. The research outcome provides a considerable effect of SSI in seismic

response of the buildings.
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