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INTRODUCTION

various kinds of predicting models /both deterministic and stochastie,
simplified and sophlsticatedi have been developed and utilized till
new. The aim of this paper is to make a short review of approaches
to making models ard to give some details fram the level of knowledge
already achieved.

MDEL APFROACHES

In general two different approaches to solving the oroblem can be
distingquished: microscopic and macroscovic. The microsoopic one can
be used at the modelling of the source behavicur and also of the
envirorment characteristics. That is, one regards the individual
sources using the time histories of single passing-by’s, or the sound
reflection amd diffraction due to individual buildings and barrilers,
separately or both together. Such methods. are more sophisticated and
time—consuming but gjve more detailed answer to ard deeper insight in
the problem je.g. [3],

The macroscopic approach makes use models in which one neglects cer-
tain details such as speed or accelerationof single vehicles or
actual huilding shapes and locations. One can —redict average noise
levels and receive E armation for average traffic corditions or
larger areas fe.q. [1o]/.

MODELLING TECHNIQUES
Three technigques of modelling have been mainly used in developing nre-
diction schemes for traffic noise: experimental cnes based on field
measurements, scale modelling amd theoretical modelling. At the first
one the moise, traffic and sjde data are generally subjected to mal-
tiple regression analysis [7]. There is little control over the
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parameters affecting the nolse level amd interactions between the
parameters can hardly be separated. Scale model techniques do not
present absolute noise levels and scme important properties of the
enviromment can not sufficiently be modelled fe.g. ground effect,
absorption coefficient/. Theoretical models are based on statistical
distributions of the noise and traffic varameters or similation of
the traffic flow, followed the digital measuring technidque, 1

of the noise levels to produce their cumilative distribution [1 |,£ .
This technique needs larger computers, time-consumning work but gives
great freedam for users. Mainly in the latter case a general use of
Leqg term as noise .index would make the calculations easier.

CIASSIFYING CF MCDELS

COne possible system of classification of the models is showed in
Fig.l. Accordingly, the following mcdels, bullt up on each other can
be distinguished:

- freely flowing traffic, free noise propagation,

disturbed flow, free noise wropagation,

freely flowing traffic, disturbed oropagation,

disturbed flow, disturbed preocagation.

EVALUATION CF MOIDELS

Freelv flowing traffic, free noise- propagation

Scme 15 years ago this type of models have been published first. all
vehicles were assumed to mowve at constant speed, radiating the same
sound vower and being distributed on the road, ecually spaced nr,
acoording to one of the statistical distributione fe.g. in 1] and
[2]/. almost all of the countries have already developed their own
models only differing each other in the pass-by noise - vehicle
speed relation relevant to the vehicle stock being in use in the
Disturbed flow, free noilse propagation

The noise fram urban traffic under internupted flow condition depends
on the acceleration. fand deceleration/ of vehicles in great extent.
Some publicationsdealt with the acceleration nolse andfor including
of it in the model fe.g. in [3]-[7]/.

An example has been given in Fig.2. amd 3. [B] The Leg values, re=-
ferring to cne passing-by and one hour are depicted for cars and
buses over the acceleration, making an integration in the speed range
frem v=0 to v=vmax, assuming that the maximm speed is achieved just
before the cbserver’s point. This part of the whole.integral is
generally the dominant one and can be used to investigate the rela-
ticnship between the Leq level and the traffic composition [See
Fig.3./. This model is however a macroscopic type and do not enable
to predict the levels in the very near of intersections -funder So m/.
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Nevertheless, problems have been raised at applications because of
the lack of irdividual or average values of acceleration at planning
stage and the lack of general models applicable to all situations
appearing in the traffjc. -

Other parameters expressing the disturbances of flow flevel of ser-
vice, etc./ have been failed. Otherwise there is a discrepancy
between the noise type approval value of the vehicles gained by the
existing standards and’ the input data needed by the prediction
models.

Freely flowing traffic, disturbed propagation

The models developed fe.g. in [5]/ are based on transfer function
giving the sound levels in built-up situations produced at the ob-
server position by a single vehicle meving along the road and recorded
as a function of the distance along the road /microscoplc approach/,
The main problem is the gaining of the irdividual transfer functioms,
which can also be made by a scale model of the different urban
situations /hybrid models/.

Using the macroscoplc approach the space between b.u_'.ldj.ngs can be

characterized by repeated scattering of sound energy by the build-
%ngjv, and that space is idealized by three or two dimensional model
lo

Disturbed flow, disturbed propagation

This complex situation, appearing mostly in the real urban traffic

can not be modelled sufficiently yet. Some parts of it have been

published isolatedly [9] but at the present only imental
methods, using the mltiple corf:elaticn technique[? are available.
* CONCLUSTIONS !

Regarding the puresent state-of-the art of traffic noise prediction
methods, it can be stated that only the first model /according to
Fig.l./ is completely deve_‘l.oped and the last one is actually unde—
veloped.
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