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I'n this dissertation, the soil-structure interaction (SSI) and dynamic cross interaction
(DCI) effect are tried to determine on the responses of superstructures.
In Section 1, introduction of the research is given. In Section 2, the SSI phenomenon is

_introduced and some literature reviews about this topic are shown. In Section 3, the DCI

phenomenon is introduced and some literature reviews about this topic are given. In Section 4, a
parametric study is applied to determine the effects of rocking foundation input motion (RFIM)
on the nonlinear behavior of SDOT elasto-plastic structures. A new lumped parameter model is
constructed based on the resulis of the thin layer method. Consequently, hy increasing ductility
factor values, the effect of RFIM becomes more important especially for high-rise buildings
having deep embedment foundations. The reason of this phenomenon is considered that
equivalent elastic stiffness of superstructure becomes softer for increasing values of ductility
capacity. In Section 5, another parametric study is applied to determine the DCI of two and three
closely spaced adjacent buildings focusing on the mean power of superstructures. Analyses are
done for mat and pile foundations taking place on layered elastic soil and elastic half-space
considering different embedment depths. Consequently, 5 main factors are found. First one is
mass ratio of adjacent buildings that has detrimental consequences on the lighter building.
Second one is rocking restriction that is beneficial effect especially on mat foundations. Third one
is wave-based DCI effect which is induced by wave transfer between buildings. Fourth one is
participation of soil to the motion of foundations that is also beneficial effect since it increases the
radiation damping effect. Fifth one is horizontal vibration power transfer between foundations
having different embedment that induce due to the different horizontal movement of adjacent
foundations at the same frequency. Moreover, more detailed parametric analyses of height and
mass of building and soil properties are applied for mat foundation placed on half-space soil. In
Section B, general results are given.
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