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As seismic waves pass through foundations, high fre-
quency waves of free-field motions will be filtered by
them. To obtain these filtered motions, called founda-
tion input motions (FIMs), the effects of kinematic inter-
action between the foundation and surrounding medium,
due to the spatial variation of earthquake ground mo-
tion (SVEGM), should be considered. For the struc-
tures supported on the large mat foundations, consid-
ering the effects of kinematic soil structure interaction
may lead to filtering of the high-frequency components
of the translational response and significant rotational

motions. Therefore, the contribution of rotational com-
ponents may be detrimental in the seismic response of
structures, such as vertically irregular structures, short-
period (stiff) structures such as nuclear reactors, and
even secondary systems or equipment mounted on struc-
tures that are sensitive to high frequency components of
motion.

The main objective of this paper is to present a new pro-
cedure for evaluating all six input components of struc-
tures supported on two foundation systems: rigid mat
and single foundations. To achieve this objective, at
first, the transfer functions of foundation input motions
are derived. Then, a parametric study is performed on
the rigid mat foundation system, in order to estimate
the effects of the geometrical shape of such a founda-
tion system on the foundation input motion. More-
over, a numerical study is performed on the two dif-
ferent foundation systems; mat and single, in order to
compare relations between input rotational and transla-
tional components in the structural loading. The results
imply that the input translational and torsional acceler-
ations of structures with rigid floor diaphragms, which
are supported on the single foundation system, are ap-
proximately equal to the same structures with rigid mat
foundation systems.

Key Words: rotational components, phase velocity, prin-
cipal axes, coherency, kinematic interaction.
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