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DYNAMIC RESPONSE ANALYSIS

OF TOWER-PIER SYSTEMS OF LONG SUSPENSION BRIDGES

ABSTRACT

* *¥%
Yoshikazu Yamada and Kenji Kawano

Dynamic response behaviour of structures due to earthquakes are affected
by not only the dynamic characteristics of the structure, but also the inter-
action between soil and foundation. Dynamic soil-structure interaction includs
two kinds of vibration, which are based on (1) evaluation of impedance func-
tions(spring effects and damping effects of soil) and (2) soil due to base
input motion. Dynamic characteristics of soil for a structural system are
generally represented by impedance functions which depend on frequency. Based
on these impedance functions, the so-called substructure method is usually
applied to advantage for soil-structure interaction anlysis.

In this paper, evaluation of impedance functions for embedded foundations
are carried out with use of finite element method(FEM) based on setting up a
finite boundary, which represnts the dynamic stiffness matrix and viscous
boundary. The impedance functions are compared with those of homogeneous
elastic or viscoelastic half space. Moreover, effects on surface soil layer
for embedded foundation are investigated through dyanmic interaction analysis
of tower-pier system of long span suspension bridge using the substructure
method.

The following conclusions may be drawn from the present numerical examples;
Impedance function determined by FEM based on a finite boundary and baed on an
elastic half space are different because of vibrations of soil layers and depth
of ground.In dynamic response analysis with use of substructure method, it
should be important because of decreasing stiffness and increasing dissipative
damping at the natural frequency of the soil. It is shown that impedance func-
tions are affected by the depth of soil layer, internal damping and the embedded
foundation. Thus, dynamic response of tower-pier system are distinctly differ-
ent due to these important factors.The earthqueke response analysis of dyanmic
s0il structure interaction is feasible due to the FFT( Fast Fourier Transform )
because of the dependence on the frequency domain of impedance functions. It is
found that the response analysis with FFT can be simplified if the freedom of
equations of motions is reduced by classical normal mode.If the vibration modes
are clearly uncoupled between soil layer and structural system, dyanmic response
of substructure method can be obtained by modifying the input so as to reflect
vibration of soil layer.

* Professor ,Department of Civil Engineering,Kyoto University

*% Assitant, Department of Civil Engineering , Kyoto University
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