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INTRODUCTION

It is well known that a number of factors including Climatic and ground

conditions will influence the propagation of traffic noise over open

ground.

These phenomena which may cause large Variations in sound transmission

(increasing with distance) bring about the allowing types of problems :

1. Setting up of a pertinent model for predicting the average LAeq

Z. Indicating the way for ensuring the evaluation of the average

LAeq through in—situ" measurement.

In current schemes, for predicting the attenuation of traffic noise with

the distance over a flat ground close to highway, only the ground effect

is taken into account Ill, By comparing of the measurement and the
calculation performed with these kind of models we often find substan-

tial discrepancies. As a matter of fact, the extend to which ground ef-

fects are brought into play are being affected by the wind (direction

and mean speed) and the refractives conditions due to wind or tempera—

ture gradientsi

In |3| ATTENBOROUGH has especially dealt with the influence of the ground
effect for highway noise ; although it is hard to disentangle the ground

effect from the others in the case of outdoor measurements. He has Shaun

that the ground effect decreases quickly when the mean propagation

height increases, and, thus the excess attenuation from a line of trucks

even for a receiver near the ground is negligible.

Our work carried out on the subject. for point source ILI leads to the

same results with regard to the influence of the height.

To get back to the first problem that is the prediction of a represen-

tative average value, it seems necessary to take into account the main

factors affecting the propagation of the noise, but the actual predicting
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models are not quite satisfying for this purpose.

In connection with measurements frequently used to describe a situation
acoustically. as we reported in l5[it is necessary to ensure that the
results are significant and reproductible and also to define the main
influencing parameters introduced in a model allowing to evaluate the
representative value on the basis of the mean value of the parameters.

These considerations have led us to the work presented here.

As it has been done before in paper |a|, ‘7I our purpose is to answer
the following question on the bases of many in situ measurements made

under different meteorological conditions and three kinds of soils
conditions

- is the variance of the values mainlylinked to the wind charac-
teristics, the temperature gradient, the wind gradient or to
the soil conditions 7

Our study is original because we have emphazised the statistical of the
data and we even tried to per'form a multivariate analysis.

MEASUREMENT SITE AND )IETHDDS

Site. The road where measurements took place is situated on a flat
farming country area in the north of France. The ground condition va-
ried from friezed bare soils (winter) to tilled ground (spring) and to

crops (summer).

 

It was a bit concrete road with an elevation of 0,5 m above the ground
and with a speed limit of 90 km/h.

Method. we carried out records of'the acoustic signals at distances
of 30, 60, 120, 21.0 m from the road in the two sides and an different
days. Simultaneoustly temperature and wind speed were measured at 2

points (P1, P2) and temperature'and wind gradient were measured at P2.

 

measuring sketch
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M] to M3 microphones
V; to V3 anemometers

Tabs temperature measuring position

dt gradient of temperature measuring position

D|D2 uind direction measuring position.

From recorded signals, equivalent sound level over five minutes pe-

riods were determined in dBA. These LAN! (5 mn) values and the corresr

ponding meteorological and traffic parameters were gathered in data file.

Eighteen sectors were considered for wind direction. LAeq values

obtained when the wind speed is upper than 7 m/s at 3 m high, were not

taken into accounti

Results

A classical statistical and a multivariate analysis of the data conver-

ge on the following results :

General resultl The variation of wind direction is the main explana-

tory factor of the LAeq variance. The influence of wind direction in-

creases with distance from the road as shown in figure I.

\\ no 4 J

  
4‘ “

a 5 45 \

4‘ c 45

u a a

Level Lu dSA

 

21H] 4' ‘° ’ m: M3

Sector results. Only a little variance can be explained by the varia-

tion of meteorological parameters and ground conditions, for example :

         
  ( sector 7 mean value standard de ation number of value )

( '- ' '’ ''' — — —--— --''--)
( Microphone 1 l 3 HS )

( Microphone 2 6| 6 dBA l.2 dBA H1 )

( Microphone 3 56 o dHA l.l dBA 59 )

( Microphone k 51 6 MBA 1.2 dBA 18 )

( Microphone 5 67 D dBA 1.6 dBA l2] )

( Microphone 6 6! 6 dBA 1.2 dBA lO7 )

( Microphone 7 57 9 dBA 93 dBA 37 )

( )
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The correlation coefficients obtained between LAN; and the mean wind

speed are always very low (Fig. 2). Tests show that regression

coefficients are not often significant.
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The influence of ground effect is negligible

These last results are only valid for this site and a receiver located

at 3 m high.

CONCLU S ION

Measuring results confirm the assumption that transmission might

be most stable under downwind propagation ; in that case. we obtain

the lower discrepencies between measurements and operational model

predictions. The predicted values are generally upper than the corres-

ponding "in-situ" measurements. I

Our experimental results have to be confirmed in other sites ; but,

here and now, they show that measurement must be done in the following

conditions :
- measurement height : 3 m (limited ground effect)
- loading wind 2 m/s<fi < 6 m/s
- neutral stability

- 2° c < 'l' < 25' c

So, we limit the duration related to possible variation of meteorologi-

cal and ground conditions. They are very restrictive but our present

knowledge does not permit us to link the values measured with any other

conditions in regard to these reference one.

REFERENCES

II Guide du bruit des transports terrestres

2 A guide to measurement and prediction of the equivalent continuous

sound Level Leq

K. ATTENBOROUCH

R. SEZNEC, l1. BERENGIER, to be published in Acustica

DELANNE, Internoise I98], pp. llZl-IIZS

A. MOERKERKEN and H.J.Ll VAN WISK. Internoise 1979, pp. 507-511

5. ISRAELSON and C. LARSON, Intetnoise 1979, pp. 513-516.\
l
o
‘
v
u
b
u

.4

278


