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In the UK. a malor research project has been undertaken by AsMown Environmental Limited (AEL) to
developamlseprogramlormecelcubibnolmiselromnewraiwayflnes. Themodelhasbeen
validated ‘n France where an extensive series of noise level mmmemswere taken on the TGV-A The
model has also been evaluated on trail-is travelling at reduced speeds in the urban environment. in this
paper the essential components at the calculation procedure developed by AEL and as evaluation are
presented.

In the U.K.. iwe nose parametershave been identiied to describe the noise impacts or new railway lines.
These are the maximum level (L.._) of Individual train passbys omslde noise senslllve receivers and the
24 how equivalent continuous noise level (l... mm). A description 01 the various noise crlleria developed
by AEL b glven abawhare [1].

2W

The field survey was not speclficaw designed to develop a speed-noise relationship as the control of train
speed was outside the scope or the validation exercise. The field data Indicated (see Figures 1 5r 2) that
the measured speed dependencies did not differ significantw from previous theoreticaiiy and empiricalry
derived speed caefiicients. The field data wa normarrsad to a speed of 300 kph

3W

The propagation 0! noise over flat ground. and in the absenceol any physical obstructiom, is dependent
on geometric spreading, alr attenuation and ground absorption A separate relationship has been
developed for SEL and LMuir

The results 01 this analysis indicated that SEL and L..." noise levels were dependem on the loilowing
rehllenshlps:

sen. - 10log(§t$%m

‘ Distance (m)L,“ 14.5 W
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Tl‘leresuleoftl'leanaiysesindmedfl'iatmfittedmodeisprvvidederelhblehdbetordtreinmise
propagationoverflatgroundwithnocbstnnbnsuuerpostwewindccndiilcnsendetdstancesofup
tobOOmtrorntheraiiway.

Tiaebcmacyotthe calcmatlonprocedureicrtheSEL memelsshownlnFigLn'e4. Thefimedhear
modelhasasbpedo.90.ecorrelationcoefficlemoto.95(fi’=- 90%)andestendarderrorolzadaw.

ThecorrespondlnganatysisterLMJsshownlnFigwes. Thisfutediinehasasiopeolass.(fi‘=92%)
withastandarderroroizacaw. Theanatyseswerebasedontn measwednoiselevelsend
indicated that the propagationeitrainmkecanbeaccureteiy predicted for relativei/ weigh icrward
situaibrs

«Ems

Measurements were taken behind a number of pwpose built concrete barriers at various d'etances and
iordiiierent situations These included barriers located adjacent to track at grade. on embenkmerlsend
viaducts. it was thus possible to examine the dependanceoi reilecme barrier attenuation ever a reiatNew
large range or path level differences covering both the shadow and ilumlnetad zones

The relatiorshlp between barrier attenuation and path level diierence was examined and the best-fit curve
showninFigureawasdarived. mnetetieubthatbenlerswhichhaveanabsorptuefechgorere
naturally abserptNe. such as cuttings and bunds, provide greaterattenuationthamhe socalled reflective
barriers at any given path level difference.

8 a nuat

The model tar reflective barrier attenmtion was assessed by examining the rehtiorshlp between
measured and calculated SEL and L.” nobe levels, '5 shown In Figures 6 and 7 respectNeiy,

bsc iveBe ier e uat‘

The corresponding relatlorships between measured and calculated levels (or the lleid data obtained
behind rantings and builds are shcmn In Figures 5 and 9. ior SEL and L“. respectively.

5mm

Theeflectseiammberoiotherparametersoniminmiseieveewereeboexamined. Theresulls
Indicated tor example that the enacts ct ballmed track on concrete Viaducts with and wiihcu noise
barriers led to a slight enhancement in train noise levels of 1 dB(A). The results also showed the enacts
oi facades on SEL and L." no‘se levee were anenhancement cl 145 and 25 dB(A) respectively.
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KW

mmmnecunwduacammmocedwehasbeenessesedambsmwnhfigmesmam
11 for SELand L...respectlvely. TheSEL regressionotthecalcu‘lated Ievek againstthose measured
lorallsssobsewmlomhaseelopeoto.89,ecorrelatlonooefllclemof0.94andstandarderrorot
2.8 dew. TllesarnereantorttteL...givesecorrelatlonol0.943ndstandarderrorota.1dB(A)

1%

The molar components of a procedure tor the calculation or train noise were presented In parts 2 to 5
andthelrevamatlonomlinedhl’art sotthispaper.

These results indicate that train noise levels can be reliably predicted at distances of up to 800 m. The
resloual errors shown ln Flgures 12 and 13 are attribmable to a number or sources. It is well known that
meteorological eflects rave an Increasingly signficant influence on the propagation of noise with
hcreaslng nuance. Otherlectors. such as trackslde were abc found to be significant together with large
variations in eowoe terms. Although lt is emiclpatedlhat the further research currently being undertaken
will Improve the correlation between calculated and measured noise levels. the procedures presented
in this report provide a Mdently robust methodology for planning purposes and the evaluation of
mltlgatlon options for new developments.

3-

1. Hood. H A. 'Nose impact Assessment of the CTRL' : Proceedings oi the Irstitute at Acoustlcs.
Volume 12(3) 1990
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