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1. INTRODUCTION

in the UK, a malor research project has baen undertaken by Ashdown Environmental Limited (AEL) to
develop a noise program for the calculation of roise from new raiway lines. The model has been
validated in France where an extensive series of noise lovel measuremerts were taken on the TGV-A. The
mods! has also beon evaluated on trains travelling at reduced speeds In the urban environment. In this
paper the essential components of tha calculation procedure developed by AEL and its evaluation are
presented.

In the U.K., two noise parametars have been identifled to describa tha noise impacts of new railway lines.
These are the maximum kvel (L, of individual train passbys outside noise sensltiva receivers and tha
24 hour equivalent continuous noise lovel (Lu, 2is). A dascription of the various nolse criteria developed
by AEL is given elsewhera [1].

2. EFFECTS OF TRAIN S8PEED

The fieki survey was nat specifically designed to develop a speed-noise relationship as the control of train
speed was outside the scope of the validation exercise. Tha field data indicated (see Figures 1 & 2) that
the measured speed dependencies did not differ significantly from previous theoreticaly and empirically
dorived speed coefficients. The field data was normalised to a speed of 300 kph.
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The propagation of noisa over flat ground, and in the absence of any physical abstructions, ks depsndent
on geometric spreading, air attenuation and ground absorption. A separate relationship has been
developed for SEL and L.,

The results of this analysis indicated that SEL and L, noise kevels wera dependent on the following
relationships: . :

SEL = 10 log (_25_(_}__0‘5‘3"‘:1 ('“))

Lanes = 14.5 log(_zm_omm:‘ (m)
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The results of the analyses indicated that tha fittad models provided a refiable indicator of train noise
propagation over flat ground with no obstructions under positive wind conditions and at distances of up
to 800 m from tha railway.

The accuracy of the calculation procedure for the SEL measure i shown in Figure 4. The fitted Enear
model has a slope of 0.80, a correlation coefficlant of 0,95 (R2 = 80%) and a standard emor of 2.3 dB(A).

Tha corresponding analysis for L. is shown in Figure 5. This fitted Ena has a slope of 0.96, (A2 = 92%)
with a standard error of 2.3 dB(A). The analyses were based on 171 measured noiso levels and
indicated that the propagation of traln noisa can be accurately predicted for relatively straight forward
situations.

4, EFFECTS OF SCREENNG

Measurements were taken behind a number of purpose built concrete barriers at various distances and
for difterent stuations. Thesa included barriers located adjacent to track at grade, on embankments and
viaducts. It was thus possible to examine the dependance of reflective barrier attenuation over a relatively
large range of path level differences covering both the shadow and lluminated zones.

The relationship between barrier attenuation and path lava! difference was examined and the best-fit curve
shown in Figure 3 was derived. The net effect is that barriers which have an absorptive facing or are
naturally absorptive, such as cuttings and bunds, provide greater attenuationthan the so-called reflective
barriers at any given path level difference,

2 pa nuat

The modsl for reflecive bamier attenuation was assessed by examining tha relationship betwsen
measured and cakulated SEL and L., noise lavels, s shown in Figures 6 and 7 respectively.

Absorptive Banrier Attenuation

The comesponding relationships between measured and calculated levels for the fleld data obtained
behind cuttings and bunds are shown in Figures 8 and 9, for SEL and L, respectively.

5. OTHER EFFECTS
The effects of a number of other parameters on train noisa lovels were also examined, The results
indicated for example that the effects of ballasted track on concrete viaducts with and without noise

barriars lad to a slight enhancemert in train noise lavels of 1 dB(A). The results atso showed the effects
of facades on SEL and L., Noise lovels were an enhancement of 1.5 and 2.5 dB(A) respectively.

78 Proc.l.O.A. Vol 13 Part 8 (1991)




Proceedings of the Institute of Acoustics

THE CALCULATION OF TRAIN NOISE

6. SUMMARY OF METHODOLOGY

ﬂnmmﬂnmcydﬂncaludmbnpmcedwehasbeenassmed“hmhﬁgwesmam
11 for SEL and L, respectively. The SEL regression of the calculated levals against thosa measured
torallsssobsawmbnshasaslopooio.as,aoomlatbnooeﬂblemof0.94andstandarderrorof
2.6 dB(A). The same regression for the L. gves a corrsiation of 0.94 and standard emor of 3.1 dB(A}

7. CONCLUSIONS

The major components of a procedure for the calculation of train noise wera presanted in parts 2to 5
and their evaluation outlined In Part 6 of this paper.

These results indicate that train noise levals can be reliably predicted at distances of up to 800m. The
residual errors shown in Figures 12 and 13 are attributable to a number of sources. It s well krown that
meteorological effects have an increasingly significant influence on the propagation of noise with
Increasing distance, Otherfactors, such as trackside were also found to be significant togethar with large
variations in source terms, Alhough 1t is anticlpated that the further research currertly being undenaken
will Improve tha corralation between calculated and measured noise levels, the procedures presented
in this report provide a sufficiently robust methodology for planning purposes and the evaluation of
mitigation opticns for new developments.
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