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‘ ABSTRACT

The Eruopean Commission‘s Green Paper on Future Noise Policy has led to debate about harmonisation of
noise standards. National calculation standards exist in several countries and give a large variety in r'esults.
In addition, the anatomy and applicability of the new [so 9613 standard is under debate.

What are the advantages of a common standard? What quantifies do we want to calculate? Which ones are
relevant and which can actually be calculated? Should we calculate the noise propagation using empirical
methods. or do we need more advanced techniques? Finally, a detailed acoustic description of the source is

_essent‘lal.

This paper will describe the quantities which are relevant and can be calculated. It will also propose a
general method for the calculation of traffic noise.

1. INTRODUCTION

Harmonisation of noise standards in Europe is the only way to form a policy against noise annoyance. To
compare the acoustic situation at two locations, for example Athens and Glasgow, it is necessary to calculate
a dB(A)—level that is representative of these locations. When these dB(A) values are not representative it is
like comparing apples and oranges.

From reading various papers written by Pompoli [12]. Wine [3], van den Berg & Gerritsen [41. van Ieeu-
wen [5,6,7] and Verbandt [8] it is clear that there is a very large variation of calculation results. The reason
for this is mostly due to the definition of the noise source. the amount of calculations made and the variation
of weather effects. In other words one should ask: "What do I want to calculate?"

2. A COMMON STANDARD

The advantages of a common standard should be clear. The only way to make it policy against
environmental pollution is to have a uniform way to determine the quantity of annoyance. Technical and
scientific discussions about the accuracy and validity of calculation models- will only lead towards an un-
clear policy. or even no policy at all. The quantity of annoyance is not related to the discussion of the
reliability of a single dB(A) figure. It is important that a typical situation can be qualified in a representative
way. Additionally. the way of quantifying must be reproducible. Calmlalions made by several institutes.
consultants and aud-roriries. must lead to the same results and conclusions.
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A common standard can lead to a discussion on whether the road traffic in Glasgow is noisier than in Athens.
Today. most of the discussion would cover the fact that the measurement or prediction methods used are not the
same - apples and oranges. These comments divert the discussion away from the real problem which might be the
differences in traflie flow. the types of road surface or the level of maintenance of the vehicles. When using
calculations to determine the traffic noise. a large range of calculation results from several different computer
models only contributes to this negative aspect of the discussion Only siytificant facts will help quieter: the world
for a higher quality of life. (the theme of Inter-Noise 1997).

3. THE ANNOYANCE OF NOISE IN THE ENVIRONMENT

Annoyance due to the noise of a road or a railway is directly related to the amount of dB(A)s that will load the
facade of a dwelling. This means that if you open a window of the house, you calwlate the amount of sound
intensity (acoustical energy per square metre) which enters the room.

Most of the prediction models for both road and rail traffic calculate the equivalent sound level during one or
several hours of the 24 hour day. The CRI'N [19] model from the UK is the only one that alarlates the Llo-level
but. in principle. the calwlatitm background is similar. The calculations are made based on an average of the traffic
flow. Most of the mlullatlmls are based on the annual average weekday lralfic. For road me. the ralctllati'otm are
based on average noise emission: of a normal passenger“: and of light and heavy trunks. There is also an average
of the typeofmad surface at that particular place, and an assumption that the road surface is loom-oral condition.
The speed of the tnfi'n: is mostly based on the representative speed on that partietrlarroad «runway - usually the
permitted maximum speed.

The propagation of the noise is also based on an average. It is. for example. not practical to measure the acoustical
tmpetlanoes of a ta-ielratone road. grasland, a cornfield, a lawn, etc. The acoustical impedance of reflecting objects
and reflecting facades should be also hwwm Another very important {actor is the meteorological influence (i.e.
wind. lempuature and humidity). The influence of wind is illustrated infig lx Some predluion models will always
calculate the downwind situation. Others will calculate the average weather situation.
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Fig.1 The influence of wind speed on the noise propagalian

34 Proc.|.O.A. Vol 20 Part 1 (1998)



 

Proceedings of the Institute of Acoustics

To summarise, it must be said that a prediction model will always calculate the equivalenl sound level of an average
situation. which is representative of the situation and which is reproducible (tampered In a mofiel where you can
calculate the sound level of one particular ear.- onc particular tyre, one particular and Mane. some well-defined
ground surface and facades. and one particular weather situation). This [mei- method of calculation can be likened to
die laboratory. u: engineering. method-at measurement. Prediction model: must be seen as I survey method. Predic-
tion models use empiriui fnmulas. For In engineering meflaod we need more advanced techniques like boundary
element: DI parabolic equalims. That is outside the snaps of this plper.

4. PREDICTION MODELS

Genet-fly it has to be noted that. in pflnnlple, a predicficn model is nut computer software. A Medan model is
mainly mud an paper and laid dawn by law, standard. norm or glideline. Computer software is always Ill
interpretatiml of this paper document.

- Thepredininn oldie sound level atamivm' poimiustnbedivided inmflxel'allowhgtwoaspecrsfflw first
aspectiathedmipdmof-vehtcleuunuise genmtingphemmam-tmlybedeemibexluacmnbinu—
finnufdiffaemnoiaesoumes.Bachmumehasasoundpowulevelnflhuwbegivenaposifimanda
height location. heddifinn.thereluionahip betweenflie speedandnfiur Emmi-mm: qualities. euclus
adiflemnroadmfmemmksmue.hastebedeseriMOfwnneJtedflcfipfinnohhemumwill
bedepemunouthetypeofw.mekwMSmnefimalmndelleboinmrpmueunefrwtscfsoeial
habitsontbetnnficflow.

e Amfieprnpegafionmodehmllhe(orammpposedmbe)verygenerfl.Apmplglflonmodelgivesa
duqiptinnoflhemeamfionnfmllefium sourcemrwlpl‘MLlnflaeenddiennieenfuvehiclewilllmt
Whadiffeamtw-yinmyntherkindofnoiee.Alingldvelfielekhfiuflynmavmgpnintswm.
fineqflvmwmemiwimofamm.wnihmbafimmwmfimbedivided inmalnrge
number cf point meet. The imemnieml standard 1309613 - Attenuation of round during pmplgllion
Gum [14.15] isW m I 110i!“ mun: model. but there are lilo dilfezem models like the German VD!
27l4w‘2720 {9.10}, the Austrian OAL 28 [12]. the-Dumb rand Iran model SRMII [221. the Dutch industrial
noise model (lLHR-lfl-Ol C8) [13]. Ind the reed mafia: noise model CRIN [19] from the UK.

In Fig.2 the general setup for a pmdiction mode] is indicated. 1: is clear met there are separate factors that
influence lhe misc source and factors that influerme the acoustic propagation.

  

F132 Hie general 521 up of a prediclr'on mode!
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Noise sources

  The description of the noise source concerns the position of the source and lhe related sound power level. For road

tame. the dominant sourees are the radiated acoustic energy of the tyre and the noise produced by the effect of air-

pumping. For rains. the dominant source is the radiated acoustic enugy of the wheel, with begin and the mil. in

contact with the track struchire. Other noise sources are the exhaust. other equipment and noise due to aerodynamic

sources min: runtn‘ng It speeds above 250mm have :ignifieant aerodynamic sources. ‘-

It is essenti-l to determine the sound poWer levels of the different distinguishable noise sources. The physical height

of emise source above the road or track and above ground level is essential far detemiining the acoustic propege

tion from source to receiver. A higher noise source. for exampie, will have less attenuetien due to the acoustic

absorption of the ground‘ While erecting a noise barrier. the higher noise sourms will not be screened. or screened

less. than lower noise sources.

     

    

  
An example of the positioning of the noise sources of a high speed Imin is shown in Figure 3» The position of the

sources and the enamel power is determined by measurements.
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Fig.3 Summary of all relevant noise James: ofa high speed Wain.

The main principle of predicting noise in the envimnmeui (survey method)

In ordenn ukulele a sound level ata certain pain: due to n lcnuvm noise source, one cerium a model for acoustic

propagaeitm in the bee field. This general principle to predict. a sound level is based on empiiieal estianions.    
  

 

       

In order to be able to make the tow} calculation the following formula can be used:

L :E—A. *A ‘A —A
div aim gr bar "Am +Cmfl 'Cmtw in dB or dam)
    

   

   

the equivalent sound pressure level at a receiver point
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the sound emission ofa noise source defined in the source model

the atmruation due to geometric spreading of the noise

the attenuation due to atmospheric absorption

the attenuation due to the absorption of the mod

the attenuation due to a barrier or obstacle

the miscellaneous attenuation (foliageindttstfisl sites, housing. ...)

a correction for the contribution caiised-by reflections of noise

a correction for memological efiectsM
N
?
“

The description of the propagation of sound from source to receiver is described in various propagation models.
These models also describe the various ways to calculate the attenuation and correction terms. The calculation can
be made directly in dB(A) or per octave frequency band.

5. DEVELOPMENT OF A COMMON STANDARD

l-‘urure development of a common standard for the adulation and prediction of mad traffic and rail mime noise
must be seen from a technical point of view and from a political point of view.

The technical point of View

The iurplernenmion of a complete new prediction model that origin be accepted llnmrglsrut Europe is utopic. There
willalwaysbeadiscussionregmdingvariousparlsofthiamodeLThsedixarsriooswilllesdtoudelayot'the
application of the new model. A "nice" example o! such dimmions is the implcmmion ofone European plug for
electrical equipment. Almost every country bu its own ideas resulting in our continued need {or adapters.

In the realistic world ofprediction models, we must hook on to the tsossrs standard cementing u general hois'e
proan model. This standard has been heavily"ar'ticised but it is the only standard above the level of national
standards. A future revision of this-standard (possibly within the Work of “BN3 will mull in a general
revirion of die calculation of noise propagation with the consequence that all calarlotion results at the receiver
points will remain comparable.

'l‘hedevelopmmofagenenldesuiptionofdresourcewillprodrrumuolrdisumivnuthereisnointemntional-
standardforlL1'herefore.wepxopose.asafirststep,flreesubilshingofmdonalsomoedesuiptionmodelsbacdon
informationofdrenationslprediotionmodels.Aywdeslofefl'mwasirwolvedlndevelopingandrei'uringdrese
national prediainn models. This very valuable information (which also sctsas a useful reference) must not be lost
withtheintroductionofacomrnonErropeanslandardJnadditimnotionalatsndardsarealsobasedonlocal
messurementlechniques. definitions andother socio-demogxuphic faetonsuchas theageand mix of msponpool.
infrastruenrresndtheirrneintenanoe.

National source description models should be developed for use with the propagation model described in the exist-
ing 1509613. They should also be adaptable to new developments and for the possible incorporation of information
from other countries. In other words. the source description model must be flexible. The [509613 standard should
be the basis for the propagation model as it covers purely physical phenomena common across Europe.
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The political point of view

It is important that a rough picture is made of the environmtal pollution due to noise throughout Europe. To speed
up tlte prom. this should be done in a very simple way. The method oould be simpler than the method described
above. for example. taking only into nooount the distance of the receiver from the lrafi’lc and the tram: flow. This
oalurlation should be pessimistic ~ in other words. always oalmlating higher levels. Then. for critical or interesting
siniations. it may be usdul to malt: a more detailed calculation. for example. in the Way described in this paper:
Finally. in very critical situation, where this method might have reached its limits of application. it should be
possible to proceed Io more advanced techniques. So there must he a focus from it rough approach to a more
comprehensive technique similar to what we see in standardised measurement techniques. With these more compre-
hensive techniques we have to realise that the resuls may not be directly comparable with those from the simple
method. The more comprehensive methods predict noise levels more accurately making it possible to make predic-
tion: in more complex situations.

6. CONCLUSIONS

’I'headvantagesofaoommon standarduedenrflheonlywuywmakeafitmpeanpolieyagainstenvironmemal
pollutionistohaveauniformwayot‘detenniningtheqnantityofnnnoymm'lhewayofqtrandfyingnoiseannoy-
Inee must he reprndneihle. Calurlatinns made by several institutes. consultants and authorities. must lead to the
samenesultsandwnclusions. Only sigtificanl factswillhelpquietentheworld forahiglrer quality oflife.

Prediction models will alwas calculate tlu sound level of an average situation which is representative of the
duration-mlwhichiarepmthtcible'l'hlrisoonnnrytoamodelwhereyoueanealculammesmmd level fora

It has to be generally noted that. in principle, a predietr‘on model is not oompuu-x sofiware. A prediction model is
describedonpapa'andlaiddowninnlaw.smdndnonnoryddeline.€ompotersofiwnreianlwaysanintetpreta«
donoftltispapetdoeumentfiepredicdonofdreeoundlevelatuteoeivorhastobedividedlntwoaspem-the
desedptionoftlrenoisesotuoesenddrepropagationofsoundfromsotrroetoreoeiver.

The implementation of a completely new prediction model which might be aooepted throughout Europe, is mere '
Utopia. Realistically. we must hook on to the ISO 9613 standard and establish flexible national source descriptions .
To get a full picture of the new pollution in Europe. it is important to start with a tough approach and proceed to
more eornprehensive techniques in selected sinrations.
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