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External noise prediction of train operating on the elevated

structure with parapet wall
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ABSTRACT
The dominant contributors to the wayside noise are wheel/rail interaction noise and propulsion
noise when railway vehicles are running on the open ground. Although there are no big obstacles
between source and receiver position for the running on typical open section track, parapet walls
should be considered to estimate external noise when running on the elevated track. In that case
the sound from the train can not directly be propagated and is therefore diffracted to the receiver
position. Simple diffraction formulas have not fully described such complicated diffraction of the
reflected noise in space between railway car and infrastructure. In this paper, simple modeling
method using "virtual source" has been proposed to overcome the gap between the diffraction
theory and practical situation. Virtual source can be defined a sound source positioned between
railway car and parapet wall. Its source strength can be easily calculated by other commercial
software using ray tracing technique. Reasonable agreement is achieved through the experimental

validation of the proposed modeling method.
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Fig. 1 Prediction model of exterior noise (a) Geometry, (b) Top view, (c) Side view
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Fig. 2 Propagation of diffracted wave
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Fig. 3 Model of virtual source
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Fig.4 Power calibration model of virtual source
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Fig. 5 Calculated power level of virtual source in two neighboring bogies
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Table 1 Input power level for actual source and calculated power level of virtual source
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Table 2 Sound power level of the equipment for
AM train
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Fig. 6 Measured & predicted external noise of train

running on the ground
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Fig.7 Predicted external noise of train running on the clevated track with

parapet wall by raynoise 3.1
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Fig.8 Measured & predicted external noise of train

running on the elevated track with parapet wall
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