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HIGH-ORDER LOCAL MODE IDENTIFICATION OF STEEL I GIRDER
RAILWAY BRIDGE BASED ON RECIPROCAL THEOREM AND MULTI-POINT
EXCITATION

Takuma KUSHIY A, Kodai MATSUOKA, Tsutomu WATANABE, Kenji NARITA,
Kazuhiro KAJIHARA and Kenya MORI

High-order local mode of steel railway bridges can affect to the structural born noise and/or fatigue dam-
ages. However, the empirical analysis is difficult because of the restriction of sensor number and synchro-
nization errors between various sensors. Authors proposed a original identification method, which utilize
the Maxwell’s reciprocal theorem and multi-point excitations, for the high-order local modes with fewer
sensors for high-applicapability of field measurement. In addition to the method, a phase normalization
method is also proposed in order to decrease the influence of time-synchronization errors. The effectness
and advantages of the proposed methodology were verified by applying to a actual railway steel girder. The
modal shapes and frequencies of high-order local vibration mode up to about 1000 Hz were identified by
proposed method and these frequencies corresponded with results which were obtained by conventional

method with high accuracy.
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