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In this paper we investigate the performance of vertical barriers with varying amounts of absorbing 1
material from cover over the total area of the tram and rear laces to small sections near the top of the
barrier. Calculations ere pertormed using a numerical approach based upon the boundary element
method [11‘ The investigation is extended to cover one situation where barrier performance may be
degraded in practice. This is due to multiple reflections between the face of a high-sided vehicle
passing close to the barrier and the barrier itself. Clairbols [2] suggested that these multiple
reliedlons effectively increase the height of the source and lead to higher than expected noise levels
on the far side of the barrier. ,

W

The numerical model used. based on the boundary elementmethod. has been described in detail

elsewhere [3—5]. It is a two-dimensional model which in three fimensions is equivalent to an infinite
coherent line source. and an infinitely long barrier parallel to the source. The barrier is of unilonn
cross-section and surlace covering along its length. The model calctrletes the wave tleld behind the
barrier by solving a reformulation oi the Helmholtz equation as an integral equation. and this is solved
by discretising the barrier Into boundary elements of length no greater than us (where A is the
wavelength ). The etiects at ground cover and absorptive surface treatment of the banter can also be
predicted.

The results are presented in terms ot Insertion Loss (IL). defined by IL = 20 log“, (P. / Pb) dB where
PI is the acoustic pressure at the receiver tor the given source position with the flat ground present
and P, is the pressure when the barrier is introduced. In addition to euamlnlng spectre of Insertion
Loss determined at third wave frequencies. the Insertion Losses for e broad-band source
representative at Aweighted traffic noise are presented and discussed. In this paper the barrier rests
on homogeneous rigid ground and the acoustical parameters at the barrier surteces (assumed locally
reacting) are specified according to the semi—empirical formulations of Delany and Beziey [6]. Where
the use at absorbing material is specified it has a flow resistance at 20.000 Nsm‘ end a layer depth of
0.1m This corresponds to a specific acoustic impedance akin to that or mineral wool or a similarly
strong absorber. The equivalent statistical absorption coefficient is shown in Figure 1 as the line
labelled a, The average value is around 0‘8.

The implementation ot the model assumes that the barriers cross-sedion is What and the
centers of the banter and surface treatment of each part are input as date for the model. The
thickness of all elements is 0.2m. The coherent line source assumed by the modal ls unrealistic. but

the insertion loss predictions from the model agree well with those obtained experimentally. both
indoors and outdoors. with the line source replaced by apoint source at the same distance ionn the
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Figure 1 - Sretlstlcal absorption coefficient as a fundlon ol frequency for parameters used lo desuibe

the surface properties of malerlals In rhe model,
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Vertiml thin screen 2m in height

 

Table 1 - Efiea of increasing amounts of absorbing material on one or both sides of a 2m barrier.
Results are in terms of the Improvement In Av. IL over a 2m harder with rigid suriaces (dB).

It can be dealiy seen that the benefits to be gained from Introducing absorbing material. occur mainly
around the upper 0.5m of the barrier. This Is refleded throughout the table for both source positions
and for treatment on both sides or just the source side of the barrier. Table 1 also shows that the
benefits of absorbing baniers are marginal. only becoming slgniiioam when the banier is very close to
the source. This is in agreement with results of other workers. When the d'nfraulng angle is small Ie.
when source and receiver are a considerable distance from the ban-ier. the after: is negligible [7].
However. when the diffraaing angle is large (ior example. it the source ls ciose to the barrier) then
the Introduction of absorber Is expeaed to produce a significant Improvement In Insertion Loss (8].
In the same manner as Table 1, Table 2 shows different degrees of absorption on a 3m barrier. Note
that as the barrier is higher, the dlfiracting angle is larger and hence. the degree of abscrbena/ Is
greater. However. It can be seen that the same trends exist for the 3m barrier.

Vertical thin screen 3m in height  
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Table 2 - Effect of inueasing amounts of absorbing material on one or both sides of a 3m barrier.
Result are In terms of the improvement in Av. IL over a 3m barrier with rigid surfaces (dB).
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1W
FigureZshowstheslrmrtationlnthernodel of avehieleolheight 3maladistnnceot55ml'rorn-e
3mh|ghvenicalnoise barrier. Thesourcels located 0.1m belmrandtothesldeotmenearside
bottom edge otthe vehicle. In this case the vehicle and source conditions remain constant whilst the
eflects at varying distributions of absorbing material on the barrier surface are studied. These results
are srown in Table 3 and are presented In terms at the degradation In Average Insertion Loss
comperedtotheeaseolabarrierwlthrigidsurtacesendmvehldepreserrt.
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Figure 2 - Simulation at a high-sided vehicle in the model.

    

  

    Extent cl absorbing material 3m banter
trorn top 01 barrier downwards 5.5m from source

in“
Nomthid) _z——z_

—_—E—

—!___

Table 3 - Ellen of increasing amounts of absorbing material on one or both sides ot a 3m barrier in
the presence of a high-sided vehicle Results are in terms at the degradation in Av. IL over a 3m
barrier with rigid surfaces and no vehicle present (dB). '

From Table 3 it is clear that when the vehide is introduced there is a large deaease in the efficiency
at the barrier. This degradation can be ournbated in part with the use of absorbing material, but even
when both sides of the barrier are totally absorbing there is still a degradation of 2.4 dB. This
degradation can significantly alter the efieatveness at e ban-ier dose to a road and further study of
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trend observed eaflier. whereby any the upper region OI the barrier seemed to be significant In
gehktgfllemaxlmumbenefltofusmgabsorblngmateflallsnebngervaild. Thisisdueiothemufliple
reflewemlnamedbyiheintrodualondthehIgh—sided vehidetothemudel.

FIguishmespedral mmpansonbemeenenghbanhrwmmvehlueprMangidbarner
afleravemaeislmmdueedemanebsomhgbarnermthmevemuepresent Theabsorhingbarrler
tsamhighwnhabsorblngmeteriaionhuthsidesformeupperm Thiswasd'menasinpradiee
lheiawerreglonoffl'lebernerieflkelylohepanofthefoundaflonmmicMsusuanyngld. itcanbe
seenthatmehends observed In TebIeSare appareminthis spearal eornparisenofthe Insertion
Leeslorareeeiverpositionlnthegmund sudaoealadistaneeotSOmfmmme barrier.
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Figures - Spearaleonmansenofabeorbingendnguhammmepreseneeofahighsided
vehIcIe.

The efieeis of varying the height at the vehicle were then sullen. FIrstIy. for a 3m banter with rigid
surfaces and secondly for the same hauler with absorbing material extending downwards for 2m on
either side. The results are given In Table 4.
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