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1. INTRODUCTION

It Is widely known that the principal problem associated with “entertainment noise” Is
the lundamentat low trequency throb ot the bass guitar. bass synthesiser and/or kick
drum and floor tom-toms Yet for some reason we continue to measure music noise
levels in A-weighted units. This paper will analyse the characteristics of the source
material. consider Its Impact upon the buildings used to contain such activities, and
the resultant propagationai mechanisms and behaviour. ‘

2. CHARACTERISTICS

it we look at the broadband SPL at which rock music has been played over the last 30
years. we tlnd very-little change. The Medical Research Council study [1] shows
100dB(A) to be typical whilst Dibble 1988 [2] and Griffiths a Staunton. 1993 [3] (see
Fig.1) show that not mirch has changed. Yet It this Is comparedio the electrical power
used to generate this level over the same period of time we rind vast ditierences

‘ 19608: 50 - 200W 95 - 100dB(A)
19705: 5 - SOKW 100 - 110dB(A)
1950s: . <120kw 100 - 110dB(A)
1990s: 7 <400kw . 100 - 110dB(A)

So what is happening to all those kilowatts? is this the cause or the global warming
problem by which means the environmental lobby seek to Instill tear and trepidation in
us all?

Apart trorn a change, In the way In which pop music Is presented and the increase In
venue size, the answer Is to be round In the energy vs trequency domain. Fig. 2 shows
an amalgam oi the spectral energy distribution astound by by Blckerdlioe Gr Gregory
[4] and Cabot et at [5] In the late 19705. taken item the MRO report“). Note that the
distribution ts talrty unitorrn with a small emphasis at 125Hz. ‘ '

By comparison. II we look at the spectral distribution over the last 19 years we ilnd a
very ditterent situation. The upper plot oi Fig. 3 shows a typical sample taken truth the
1988 BEDA survey [a] and the lower. a typical 'rave' situation. Note that discotheque
music shows an energy peak centered typically at'BaHz which is some ZQdB above
the mid-band mean level whilst 'rave'music shows a 30dB peak centered on SOHL ll
these spectra are translated Into amplifier power we ilnd:-
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20dB = 100‘ told increase In power, Ie 100W becomes 10I<W
30dB : 1000 told Increase. Ie 100W becomes 100kW
+6dB tor improved headroom = 40kw and 400kw

So clearly. the media hype about 112 a megawatt here or 250kW somewhere else.

amounts to nothing more than scaremongerlng. The numbers may sound horrific but

the A-welghted pertormance levels have not Increased over the last 30 years. The LF
that was missing trom the '605 sound systems has been put back and more headroom

provided to address the high level at distortion prevalent In the 19605.

3. EFFECTS ON HEARING & MEASUREMENT

These spectral characteristics are quite unlike anything else and extend the 'audlblllty

window" into previously uncharted areas In both lrequency and energy domains as
shown at Fig 4. It Is generally accepted that exposure to SPLs above 120dB will result
in actual physical pain. but this is certainly not the subjective case at these very low
trequencles. The only research the author has been able to locate Into the ettects ot
exposure to very high SPL at very low trequenctes Is that by von Bekesy [6] the results
at which are shown at Fig.5. He shows that at 50Hz the hearing threshold is 2
dynes/cm2 (about dads) and that this changes to a sensation ol 'tlckle' at 3000
dyneslcm2 (14MB). 120dB corresponds to 300 dynes/cm2 and 130dB to 600
dynes/crna. My conversions are approximate.

According to von Bekesy then. rave music In particular should be close to becoming a
physical sensation about the head rather than being perceived as sound per se. But

von Bekesymakes no mention of the risk at hearing impairment at these pressure
levels at these low trequencles However, relerring to the Dodson & Robinson Equal
Loudness Contours U]. which are reproduced at Fig 6. we ilnd that the earls markedly
non-linear at pressure levels below about 100dB. Ii we superimpose an Inverted A-
weightlng curve - which Is used in virtually all commercial measurement Irrespective
ot range in a'crude attempt to compensate tor the equal loudness contours - over a
typical disootheque spectmm. as shown at Fig. 7. we tlnd that the dB(A) result bears
absolutely no relationship to the quantity we are trying to measure.‘ So why do we
continue to use a unit oi measurement which clearly has no relevance? is It any
wonder that BS4142 doesn‘t work or that entorcement authorities resort to subjective
assessment methods such as “lnaudibllity”.

4. THE EFFECT ON ENCLOSURES

Fig 8 shows the basic mass law behaviour oi a partition. Over the mass controlled
region the standard mass law is obeyed where transmission loss increases at
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approximately 6dB per octave. whilst In the stillness region the behavlour is highly
erratic due to panel resonances. it is In this region that the majority of root
constructions Ile. At 50H: orsaHz the entire root resonates and re-transmlts the bass
component Into the outside atmosphere.

Even a more substantial root construction will lie at the very bottom end oi the mass
controlled region where the transmission loss periormance Is poor. .even ll it Is not
actually resonating. and so Its ilexural modes have the same etiect. Even high mass
cavity walls do not provide good Isolation at these long wavelengths and at these high
energy lei/els. Fig 9 shows a typical transmission loss condition Inside and outside a
purpose designed nightclub bulldlng and shows the basic characteristic oi the .
residual noise that gives rise to the majority oi complaints. The A-welghted broadband
SPL ls usually the same whether the disturbance Is present or not.

In the case at lightweight warehouses and marquees such as those trsed lor "rave"
parties. the situation Is much worse, as Illustrated at Figs. 10 and 11.

Once a large surtaoe area is set In resonance or. severe llexural modes are excited, it
behaves just like a glgantlc loudspeaker cone. Thus the resultant energy can be
substantial and can travel large distances unabated. especially over water. grass. or
other areas where relative humidity ls higher than normal. Most ot the path attenuation
lactors such as ground cover attenuation and banter etlecls are lnetlective at these
long wavelengths - eg 6.8m at 50Hz, leaving Inverse-square loss, wind speed and
direction and humidity and temperature gradients as the primary iadors. In practice
however. calculation rarely seems to provide a result which agrees with what happens
In practice and humidity in particular appears to be a greater lnlluence than the theory
would suggest. . I

By way at example. Fig 12 shows the site plan oi an all-night 'rave" event staged at
the leaner Melton Mowbray wartime alrlleid. The site is In rural Leicestershlre some
4km due south oi Melton Mowbray. 2.5km lrom the nearest occupied residential
premises and Is screened lrorn both. and trom several villages. by the landscape
topography. The site was orientated with the loudspeakers systems lacing due north
in expectation ot a slight breeze from the SW. We expected that-some sound would be
audible at the outskirts of Melton Mowbray and Burton Lazars but that this would tall
within the criterion agreed with thelocal authority. As the event got underway at about
2100hrs. and up to 0100hrs all was line. A problem on the outskirts oi Melton was
discovered at 01 30hrs and the bass compressor device re-adlusted. Fig 13 shows the
spectral conditions which prompted the complaint and the conditions which were
accepted by the residents and El-to alter adiustment - tollowlng which all settled down
again. Then. shortly alter 0300hrs. we started to receive complaints irorn Sowerby. a
tiny village some t 5km due south-east ot the site, where It was claimed they could
dance In the streets to the bass beat. Sowerby was not even on our 'at risit‘ list.
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The wind had got up and shilted to the NE so that Little Dalby, Somerby and Borough-

on—the-hlil were now suddenly and unexpectedly aiiected. it was necessary to reduce

the broadband level to 95dB(A) - which Is on the margin of acceptability tor this type or

music - in order to contain the problem. Even then It was audible against a typical

background level ot 40dB LA90. but the residents were prepared to accept the

improvement as long as they could not hear lt inside their homes.

Which leads Into another problem. All too otten the residual bass level inside a

dwelling ls higher when the window is closed than when it is open - especially when

large "picture windows" are involved This is due to the glass pane being activated by

the external pressure wave. and compressing and raretying the air pressure of the

closed space. '

5. CONCLUSION

The propagation behaviour at low trequency sources of the type described in this

paper is dependent upon a large number oi factors and is irequently unpredictable, It

has been tound that eltecttve control has more to do with experience and on-the-

ground solutions than it has with prediction by theoretical means. Certainly however,

an understanding oi the basic mechanisms and thorough pre-event planning is

ewenilal to provide some sort 0t starting point. Matters would be greatly assisted by

the tollowlng:-

1. A move away lrom A-weighted measurement to a measure which will better

describe the characteristics of the complaint.

2. The extension at materials and product TL and absorption test data. in Hard octave

bands. down to 50Hz. Single ilgure ratings such as RM Dan and STC are

worthless in this type oi worir.

3. A better understanding oi the mechanisms by which such sources propagate.

' 4. Easier access to more reliable long-range weather torecastlng.
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Table 1. Venue volume levels

  

MEASUREMENT MEAN MEAN MAX MIN NO. OF

 

LOCATION SPL Devn SPL SPL SMPLS

Dance 110111 103 631A) 1 5 101 09 12
DJ console 98 0801) 1.6 11:14 911 12
8a: sewan‘os 50 110(4) 6.2 100 73 :16
Lounges 90 051A) 4.5 98 75 :12
Remnants 84 dB(A) 6.1 89 7O 10

  

Table 1. Summary of 1110 sound levels measured a1 the concens
———-————_____—_____-————_______._.—___
CONCERT AUDIENCE CONCERT LAeq LAW Lp Lp

‘0' VQAQC'TY mango“ BARRIER MIXER BARRIER MIXER

mm
2110 MHGE 305 102.9 99.0 137 a 127.0
3m smu 105 105.2 101.7 141.1 133.1-
me we 465 107.0 102.0 140.0 132.0
5110 me 591 1000 94.0 140.3 1215.:
am NEW 141 109.9 136.0
7111 14:00.01 202 104.3 131.3
1190 LARGE 374 1009 97.5 130.6 1241
SPI 511411. 1114 105.0 102.0 135.6 120.5 I
101:1 S'I-ALL 150 113.0 101.0 146.0 134.0
1191 MI'DIUM 160 102.3 131.3
121:1 ueoum 125 101.6 _ 133.6
13111 MEDIUM 100 95.5 126.5
um I MEDIUM 140 93.8 124.5

151w sum 1. 170 94,4 92.1 192.9 1 17.0
10111 511m. 121 112.0 104.0 142.5 1:130
57A| MI‘DIUM I80 102,8 '4‘.‘

18m sunu. -_ 190 106.0 107.0 137.0 133.0
“Canaan ID: R—cook. 9—1100. M—miudle 01 1111-: man. A-ran, H-Muu.

o-omdoov. l—lmoor  44 ‘ Pruc.l.0.A. Vol 18 Par14(1996)
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