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By entering the age of faster CPUs and increasing the
ability of these processors to solve physical problems via
numerical modeling faster than ever, new dimensions of
problems have become clear. Soil-structure interaction
is one of those topics to study the behavior of structures,
that among all effective issues, can govern the seismic
demands. Passing from the assumption of having a rigid
base beneath the structure, not only the characteristics of the
structure affect the seismic response, but also the foundation
impedance function and the stiffness contrast between
the soil and the foundation causes a change in the system
characteristics and the foundation input motion components
which in turn can alter the response significantly. Turning
free-filed motion to foundation input motion, in the technical
literature, is classified as kinematic soil-structure interaction.
This research specifically focuses on the effects of kinematic
interaction with some levels of incomplete contact between
the foundation and the surrounding medium.

This study is written in five sections. In the first section,
the effect of variation in the parameters such as the depth
of the foundation, the structural slenderness, and the wall
contact level of the foundation with the surrounding soil
on the frequency content of the foundation input motion
components, the maximum acceleration turned by the
foundation input motion and the response spectrum affected
by this phenomenon are investigated. It is shown that contrary
to seismic code suggestions, the kinematic interaction does
not always have a decreasing effect on the input motion, and
in many cases, including slender structures resting on deep
foundations without soil-wall contact, intensifies foundation
input motion at high frequencies. In the second section, the
effect of incomplete contact for a rectangular foundation
in three-dimensional mode accompanied by a comparison
to the results of strip foundations is investigated. In the
third section, the response of an important power plant
unit by considering the soil-foundation incomplete contact
is evaluated, and given the field evidence observations, it
is concluded that the odd trends reported in the literature
for kinematic transfer functions (TFs), which have not
been justified to date, may be caused by a partial soil-
foundation contact. In this trend-justification, the role of
the mass concentration of the structure in a limited area
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on the foundation is introduced as the main probable cause
that made the partial soil-foundation contact. The averaging
method used by engineers in order to calculate the kinematic
interaction is criticized in section four. In the last section, KI
transfer functions of body and surface waves for different
angles and various embedment ratios are presented.
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