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Generation Mechanism of the Low Frequency Sound
radiated from the elevated Structures of the Shinkansen :
Analysis of the Beam Model with the assumed
disturbing Force caused by Train.
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Shiraishi

Abstract

A numerical analysis has been applied to explain the behavior of the low frequency

sound measured under the elevated structures of the Shinkansen. From the measure-

ments, it appeared that there were two predominant components consisting of the

infrasound with one—third octave band center frequencies 4—6.3Hz and the ordinary low

frequency sound with one—third octave band center frequencies 40—63Hz ; further, it

seemed that while the behavior of the infrasound varied with every change of the struc-

tures, the behavior of the ordinary low frequency sound was similar to each other with

almost all the structures. Thus the frequency response spectra of a structure trans-

formed into a simply supported beam have been calculated under an assumed model

substituted for the disturbing force caused by train. the results show that the compo-

nents of the infrasound depend on the fundamental frequencies concerned with the

structures and the components of the ordinary low frequency sound depend on the fre-

quencies concerned with the disturbing force. Moreover, it is found that the amplitude

of frequency response spectra are reduced effectively by the increase of the stiffness of

the structures. These results therefore can be applied to control the low frequency

sound radiated from the elevated structures of the Shinkansen.
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Fig.1. Results of one—third octave band analy-
sis of the low frequency sound radiated from
various elevated structures of the Shinkansen.
Symbols represent the type of structures.

O RC girder (span 30m) ; A PC girder (span
30m) ;] PC box girder (span 40m) ; @ Rahmen
(ballast track) ; & Rahmen (resilient tie track).
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Fig.2. Results of one—third octaved band analy-
sis of the low frequency sound radiated from PC
girder type of structures. Symbols represent the

span of structures. O 30m ; @ 40m
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Analysis model of a structure under a
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{a) Beams were disturbed by F,.

(b} Beams were disturbed by F,.
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