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THEORETICAL STUDY ON FUNDAMENTAL PERIOD AND DAMPING RATIO OF

BRIDGE PIER-FOUNDATION SYSTEM
Takanori HARADA, Norihiko YAMASHITA and Kazuhiko SAKANASHI

The prediction of the fundamental period and damping ratio of bridge pier-foundation
system is of importance in seismic design of bridges. An analytical approach, based on
linear simple superstructure of mass and height supported by a rigid embedded foundation
with mass and mass moment of inertia having two degree of freedom with swaying and
rocking motions, has been described. Although the model used in this study is simple, a
concept of the equivalent complex spring and the equivalent input motions of
soil-foundation and pier systems has been presented. This concept makes it possible to
assess the dynamic soil-structure interaction effect on seismic responses of bridges and to
obtain closed form formulas for the fundamental period and damping ratio of bridge

pier-foundation system.
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