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Natural Vibration Analysis of Rigid-Frame Bridges with V-Shaped Legs
and Its Accuracy Investigation
o R OBERx
By Toshiro HAYASHIKAWA

Three different mass matrix methods for determining dynamic characteristics
(natural frequencies and mode shapes) of in-plane vibrating rigid-frame bridges
with V-shaped legs are presented. One method is the exact method based on the
general solutions of the differential equations of motion for both axial and
flexural vibrations, and it is called the continuous mass method. The other two
matrix methods are the lumped and consistent mass methods based on the approximate
finite element approach. The mathematical relationship between 1ihe exact and
approximate methods is discussed. The numerical results computed by the lumped,
consistent, and continucus mass methods are given in tabular form, and the accuracy

of the eigenvalues obtained by these mass matrix methods is investigated.
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