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A PRACTICAL DYNAMIC ANALYSIS METHOD OF CONTINUOUS GIRDER BRIDGE
WITH SPRING CONNECTIONS ON SPRING SUPPORTS

N YR R R - KRR R

By Tameo KOBORI and Masakuni KUBO

A dynamic analysis method of continuous girder bridge is proposed to evaluate its
natural frequencies and mode shapes, which is applicable for any conditions of imperfect
rigid connections of beam and elastic supports. These conditions of nodal imperfections
and support restrictions can be approximately modeled by four kinds of elastic springs
independent of each other, i.e. momental and shearing ones for connections and
rotational and vertical ones for supports respectively, In this analysis method, the basic
unknowns of equilibrium equations are the integral constants in general solution of mode
shape function, neither deformations nor forces of beam, which are used in current
methods, e.g. eigen-stiffeness method or dynamic four-moments method, etc. Then,
the characteristic equation can be obtained from equilibrium equations constructed by
substitution of all deformations and forces represented by these unknowns for
equilibrium relationships at all nodal points. Because the transformations between
deformations and forces of beam need not be induced, the procedure of analysis can be
simple, and moreover it is possible to use properly and advantageously each
relationships between deformations and forces in accordance with scale of spring
constants, which are varied from zero to infinite in magnitude.
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