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Noise distribution of the longitudinal slope
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Abstract The paper is to figure out the noise emission of vehicles running on longitudinal slope and noise
distribution on both sides of the slope. Referencing to existing research methods of noise emission models,
new noise emission model and gradient correction model are proposed based on the analysis of noise source
emission data of the level roads and longitudinal roads. Verification is conducted to test the applicability of
those models by measuring the noise of both sides of a longitudinal slope. The noise distribution of longitudinal
slope is obtained using simulation tools based on those verified models. It can be drawn that the noise at the
ascending side is larger than those at the descending side and both sides of the level road when the evaluating
points is near the road. The effects of gradient can be neglected for those points far away from the road. It
provides a reference for road environmental impact assessment and noise mapping and its error analysis.
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Fig. 1 Sketch of measuring noise and velocity of

a vehicle
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Fig. 2 Noise emission data of level road and longitudinal slope
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Table 1 Parameters of noise emission model of the level roads
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Fig. 3 Noise emission curves of different categories
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Table 2 Correction factors of ascending bound
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Table 3 Correction factors of descending bound
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Fig. 7 Sketch of receiver points at validation site
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Fig. 8 The measured data and calculated data of
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Table 4 Statistical information of different receivers
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Fig. 9 The noise distributions of longitudinal road
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