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FUNDAMENTAL CHARACTERISTICS OF LOW FREQUENCY SOUND RADIATED FROM
HIGHWAY BRIDGES UNDER THE PASSAGE OF HEAVY VEHICLES
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By Yasuharu FUKASAWA,Tosiyuki SUGIYAMA,Kazuhiko NAKAHARA and Hiroyuki MiZUKAMI

In the first half of this study, the authors investigate dynamic responses of
highway bridge to travelling heavy vehicles. As models of heavy vehicles and
highway bridges, the four-degree-of-freedom spring-mass system with two axles
and the simple girder bridge with unevenness on the surface at its end supports
are employed respectively. Governing equations of the coupling motions of
bridge and vehicle models are integrated numerically by Runge-Kutia-Gill’s
method. In the latter half, using the Fourier spectra of vibration velocity

of the bridge surface calculated in the present dynamic analysis, the SPL of
the low frequency sound radiated from bridge vibration is analyticalily obtained
under the assumption in acoustic field that each of infinitesimal eiements of
the bridge surface may correspond to a sound source in infinite baffle. The
effects of unevenness on the surface at bridge ends, span iength of the bridge
and travelling velocity of the vehicle on the SPL are examined.
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