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1 INTRODDCTION

The use of & barrler to reduce the propagation of noise is a well -
known teohnigue in noise control and barriers have spplication in a
variety of ciroumatances ranging from open plan offiuqs to motorways.
This present investigation was prompted by the ourrent interest in
means of dealing with motorway noise. - OF the noise oontrol measures
avallsble for this purpose, least is lmown about the performance of
barriers under practieal conditions.

There ias no shortage of papers dealing with the theoretisal aspeois
of barrier performance and design charts have been put forward,
vased on theoretical considerations only and repeated in the text
books (1 to 3). The mast significant recent contribution has begn
pada by Maskawsa (i) who took mocoount of the existing theoretical
trestments together with his own experimental evidemoe, gathered
mainly in an agecholc chamber, in putting forward a new design ohart

There have basn several investigations of the soreening performance
of medels in anechoio ohambers and recently the CSTB in Parie (5)
have completed a wvery thorough investigation of model slgzed barriers
using an extended sourve to simulate & motorway.

'The investigation reported here extends the atudy'-of barriers ¢ the

real 1ife situation in which barrier performanse oan be affected by
the presenge of an absorbing ground amd meteorological conditions.
It is the first experiment in a short series, planoed to provide .
realistio design riles for the performance of berriers ‘in reducing
traffic noise. BSinse the experiment used a point source of sound
the results apply to the noise from loomlised sources only, such as
the pesks of traffic noise. Further experiments are planned uslng &
real motorway as the source to determine the effecis of a barrier on
both the peaks and the background of traffic nolse, again under
practical conditicns, : ) .

2 EXPERIMENTAL DETATLS

The experimental barrder wes 61 m (200 ft) long and was bullt on &
grass covered part of an eirfield. The grass was kept out to not .
more than 100 g EL in) long and measurements were mads with the
barrier at 4.9 m (16 £t), 3.7 m (12 ££), 3 m (10 £t) and 1.8 m (6 £4)
high, all under a wide range of wind conditiona. In addition

lmaa.mu'e:mzuﬂ:a were meds without a barrier over the same site.




& . APPLICATION

Uging the speotrum of the peaks of nolse measured at L m from the
sdge of B motorway 83 the source spectrum, barrier performance in
reducing motorway noise has been calculated, using both predicted
and measured attenuastions, for both source distanpes, for all
regsiver positions end for all barrier heights. Design oharts

bave besn prepared to predist the attenuatlions of motorway noise
peaks to ba expeoted with gerc wind and an abscorbent ground, About
the sero wind values a strong wind opposing propagation insressed
attenuations by 0 to 5 dB(A) and & strong wind in the other direc-
tion deoreassd attenuations by 0 to 10 dB(4) (depending on receiver
boight and distances in both cases),
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A 0.7 o high loudspeaker source Waa used, which had been desigoned to
‘be non-directionsl in the vertiocal plans end suffioiently direoticnal
in the horizentel plane to make negligible the sound energy diffrao-
ted around the ends of the barrier. Two sourse to barrier distances
were used, 10 m and 25 m, to correspond to the extreme source to
barrier distances for a six lane motorway. The source and miorcphons
positicns were in & plane at right angles to the centre of the '
barrier. The sound field on the shadow side of the barrier was
mapped in two dimensions, the measuring positions being at 15 o, .

30 m, 60 m and 120 o horigontelly from the terrier and at the
Pollowing heights, 1.5 m, 3 m, 6 m, 9 m and 12 m, at each distance.

‘Ooteve bands of random noise (equal energy per ootave) were used es
the measuring signal over the frequenoy renge 125 He to 4 kHs,

3 mmmuums

As expected the results worw atrongly influenced by tha effeots of
“the ground and of the wind (6 to 10). 45 is well known, the propa-
gation oloses to an absorbing ground surface is charsoterised by
large attenuaticns over part of the frequancy range, The frequency
of maxigum sttenuation depends upon the nature of the ground, the
heights of the scurce snd receiver and the propagetion distance,
This ground effect 1s due to interference between the direct.sound
and that reaching the receiver vis a complex refleation at the
ground surface, The wind affects propagation by creating sound
valoolity gradients and these omuse refraction.of the sound patha
resulting in the formation of wind oreated shadow gones upwind from
the source, Temperaturs lepses have an effeot similer to that of
the wind but a temperature oreated shadow gone is symmetrical ‘about
the source. ' -

(e} Bffect of the Ground ) . o B
The measured barrier attenuations, dsfined es the difference between
the measured levels before and aftar the ereotion of a barrier, -
showed large differsnses from the attenuations predioted by’
Maokawa's method, sven for zero wind. Typloal dspartures were up to:
10 dB on elther side of the predisted values. -In the sero wind '
results, the discrepancies between measured and prodicted attemua-
tions were dus to the differences in the attenuations dus to -the
_ground between the propagation conditions, with and without barrier.

The effect of the ground o¢n the mgssured attemustions cen be greatly
reduced .if, instesd of using the measured levels at the ‘recaption -
_ point without the barrier as the refsrense, & oaloulated level is’
used, Thia is based on the medsured level Just above the top of the
barrier and the distanse to the reception point. Attemuations,
‘without wind, based on these calovlated unscreened levels, agres
much more closely with the predicted values, ; The remaining dspar-
tures from the predisted values are mainly et the lower frequenoies
and these are dus to the effegt of the ground on propegation frou
the top of the barrier to. the reesiver positlons. An- additional
small effect is the tendency for the sttenuations at gll frequenpies
to be about 2 4B grester then predioted. This is because zero wind
conditions in ‘the presence of a temperature lapse, the oondition of

‘ these messurements, are slightly unfavourable to propagetion,

" (b) Effeat of the Wind o ’ ) .

Here again the effects were oomplex, In goneral the wind had most
offect on the attemuations due to barriers at the higher frequensies,
st the lowsr receiver positions and at the greater source to barrier:
ard receiver to barrier distances, The resulis are in agcordance’
with gensral oonoepta of the formation of shadow sonea,
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