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Various kinds of predicting nudels [both deterministic and stochastic,

simplified and sophisticated] have been developed and utilized till

now. The aim of this paper is to make a start review of approaches

to making models and to give sanedetails frcm the level of knowledge

already achieved .

MODEL APPROHCHES

In general two different approaches to solving the problem can be

distinguished: microscopic and macroscopic. The fluoroscopic one can

be used at the nodelling of the source behaviour and also of the

enviromvent characteristics. That is, one regards the irdividual

sources using the time histories of single passing-by's, or the sound

reflection and diffraction due toindividual tuildings and barriers.

separately or both together. sich netmds are more sophisticated and

time-oonsmdng but q ve more detailed anew: to and deeper insight in

the problen Ie.g. [3 ,[4]/.

The macroscopic approach makes use models in which are neglects cer-

tain details such as speed or accelgationof single vehicles or

actual building shapes and locations. One can nraiict average noise

levels and receive Erfiormat on for avaage traffic conditions or

larger areas le.g. 7 , [lo I.

momma TECHNIQIES

Three techniques of Malling have been mainly use} in developing ore-

diction schenes for traffic noise: aperimental ones based on field

measuranents, scale modelling and theoretical modelling. At tl'e first

one the noise, traffic and s e data are generally subjected to nul-

tiple regression analysis [7 . There is little control over the

  



   

parameters affating the noise level and interactions between the
paraneters can hardly be separated. Scale model rmhniques do not
present absolute noise levels and sane inner-(ant properties of the
enviroment can not sufficiently be modelled /e.g. gmind effect,
absorption coefficient] . Theoretical nudels are based on statistical
distrihztions of the noise ard traffic parameters or simulation of
the traffic flow, followed the digital measuring technique, 1
of the noise levels to produce their amulative distrimtion [1 ,E2 .
This technique needs larger cam-Alters, tme-cmsuming work but 9 ves
great fresh?! for users. Mainly in the latter case a general use of
leg term as noise .index would make the calculations easier.

CLASSEFYINSGMEDEIS

(be possible systen ofclassification of the models is sinned in
Fig.1. Moordingly, the following models, tuilt up on each other can
be distirguished:
- freely flowjm traffic, free noise propagation,

disturbed flow, free noise propagation,
freely flowing traffic, disturbed propagation.
disturbed flow, disturbed progegation.

EVAIDATICNG‘ HEELS

Freelv HM trafficl free mise mation
Some 15 years ago this type of mdels have been published first. All
vehicla were assured to nave atconstant speed. radiating the same
sound m and being distributed on the road, equally spar: or,
according to one of the statistical disullutions leg. in 1] ani
[2]] . Ahmst all of the omntries have already developedtheir own
models only differing each other in the pass-by noise - vehicle
speel relation relevant to the vehicle stock being in use in the

oounuy.

Disturbed flowl free noise maxim
The noise from urban traffic unier interrupted flow coniitiondeperfls
on the acceleration. [and deceleration] of vehicla in great went.
Sane pmlioatimsde‘alt with the acceleration noise and/or including
of it in the nodel Ie.g. in [3]-[7]/.
An exanple has bee-x given in Fig.2. and 3. ’me Leqvalues. re-
ferring to one passing—by and one l'nur are depicted for cars and
buses over the acceleration, making an integration in the speed range
frun v=0 to v=vmax, assuming that the mximum speed is achieved just
before the omerver's point. his part of the whaleintegral is
generally the daninant one and can be used to inVStigate the rela-
tionship between the leg level ard the traffic cmposltlon [See
Fig.3.]. mis Irodel is raves/er a macroscopic type and do not enable
to preiict the levels in the very nearof intersections -lunfie.r 50ml.
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Nevertheless, problem have beenraised at applications because of
the lack of individual or average Values of acceleration at planning
stage arr! the lack of gmal nodels applicable to all situations
appearing in the traffic.

other parameters expressing the disturtanoes of flow [level of ser-
vice, etc.l have been failed. Otherwise there is a discrepancy
between the noise type appmval value of the vehicla gained by the
existing standards and' the input data needed by the prediction
models.

Freel fl traffic, disturbed 0 tion
The nodels developed [5.9. in 9 are basal on transfer function
giving the souni levels inmi t-up situations produced at the ob—
serer position by asingle vehicle moving along the road and recorded
as a function of the distance along tl-e road [microscopic approach].
The main problen is the gaining of the individual transfer functions,
which can also be made by ascale nodel of the different urban
situations I lhybrid nodelsl .

Using the macroscopic approach the space between mildihgs can be
characterized by repeated scattering of sound energy‘by the mild—
Engfi and that space is idealized by three or two dimensional model
10 .

Disturbed flowI disturbed mation
This canplex situation, appearing mostly in the real urban traffic
can not be modelled sufficiently .yet. Sane parts of it have been
published isolatedly [9] but at thepresent only imental
methods, using the multiple correlation teclmicpefi are available.

‘ MSIWS ‘

Regarding the present state-of-the art of traffic noise prediction
nethods, it can be stated that only the first model [according to
Fig.1.] is coupleter developed and the last, one is actually unle—
veloped. '
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