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Non Phyaical Aspecta of noise Criterla

CONFERENCE OQBJECTIVES:

Thia conference and workahop, with such an ambiguous working title, alms Lo
explore the nature and efllcacy of criteria used by practicing acousticians,
environmental hyglenisks, envirommental health aofficers and others Lo asness
and quantify human reaponae Lo nolne, eapeélally those criteria used to asseas
paychological well belng or confort. Qver tho years, some af us have come to
accept the uae of Lhe dB{R) and more recently Lneq as a primavy measurement
tnol lor asnsessing the human eflects of anergy and frequancy content of a nolse.
While thla tool will undoubltedly receive some aktention during discussion

thles conference wanta to locua ita attention on broader lasues and mattera
related to criterion agpects that presently recelve less attenbtion by
rescarchers but cauae the practitioner some of Wis largest headaches, namely -
the allowances for impact nolee, Ltonal componente o aoclo-econnmic categories
made In auch stamdards as DBSAVEZ, Lhe effects of lou Frequency and low level
nolae on human behaviour and the general infltiences of Informatlon conbent or
meaning contalned in a nolee.

This conference aims to suggest a few ldeas which will hopefully promote *
diacusslon amongst interested partles and lead Lo more approprlate research in
this difficult but wost atimulating area. It in seen by Lhie organisera as a
working seminar where all parlicipants will have a chance to Join the debale,
The tople lo eapecially relevant at the moment slnce the EEC are considerling
such problems in their own harmonisatlon programme.

Conference Frogranme

General: The morning sesalon will conslat ol a sertes ol papers relaled Lo the
above ob jsctives lollowed by a working sesslon lead by a mumber of Ldividualse
who have becn asked Lo atlmulate an Interrating amd waeful debate. Qur alfm
will be to monitor that debate and summarise Ita Tindingso. In order Lo heip
the chalrman for the alternoon sesaions it would be extremely helplful uwhen
returning your applicakion slip LIF you could glve us an ldea of any questlaons
you may hava prior Lo kthe conlerence or areas of intereasl yon Fee should be
axposed to debate. Thiep information will hopelully help the chalroan fnlliale
& balonced debale. I inclusle a separate sheet lor thia purpnse.



Conlerence Dekalls

9.5 - 10.15 Reglstratlon and collfee - BASEMENT FLOOR, Bar/Lownge,
PHC (T7.50 [ast Watarleoo train arrives at
Partamouth llarbour - the neareat atation - at 9.45).

Formal Mornlng Sesnion - Chairman - Dr Peter Lewis, School of Architecture UWIST

10,15 = 1045 fnnoyance cauaed by Low Frequency and Low Level Nolae.
m 1.6, Leventhall, Chelaea College, Univepalty of London

10,15 .t The lmpack and Tonal Allowance in BSH1A2 - Can they be
neasuread and whal do they mean?
pPr Jamea A. TPowell, Portswonth Polytechnle School of
Architecture

Coller and bilzculks

Impact. of Tones and Tmpulaea on Sub jectlve Responoe
(ir John W. Leverton, Weatland Halleopters Ltd.

tnformation — Important Parameters For Holae?
plpl-Tng Erich Schroder, Dnutacher Arheltaring fur
Larashekampfung a.¥.

12,15 - 2.00 Puffet Lunch {(in Par/Lounge FUC)

AfLernnon Dlscusalon Sesnion = Chalrman - Dr John Langdon, Nuildlng Reaearch
Establishment, Watlord

2.30 stimilug Maenaslon Paper | - The Limitatlionm of
I'hyairal Holse Criteria Dr Petrr levls, School of
Archltecture, UWIST
pircuanion

Tea

Dineusalon Stimulus Paper 2 - Paycholegleal Delerminantn
al Nolae Nulsance. Are Lhere any?

lan Grifrith, .5, Atkins awt Tartnera, Fppom

Dlacusalon

Claalng Summary - "where do we go from heve??

by Ir James A, Powell, Porlamonth Polybechnic School
ol Arcliitecture

: Fast traina return Lo London evqry'ﬂﬁ minutea to the hour from the
Narbour Statlan.
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ANNOYANCE CAUSED BY LOW FREQUENCY/L{W LEVEL NOISE
H. 0. LEVENTUALL

CHELSEA COLLEGE, PULTON PLACE, LORDON 5.W.6

N

Noine criteria are, in general, deficlent in dealing with low level noiee nnd
are particularly so when the noise la of low frequency as well as of low level.
Significent changea at the low frequency end of the spectrum mesy have a neg-
liglble offsct on the dDA level, but be clearly perceptible. In general,

low level/low fraquency nolses become annoying vhen the masking effect of
higher frequencies 1s aboent. This can occur, for example, in the transmipaian
through walls and in propsgation over long distances, since in both theme cosea
higher frequencios are attenuated more readily. An importanl factor sppears to
be the rate of fall of the spectrum into the mid and higher sudio frequency
rangea. The more repid the fall-off, the more annoylng 1o the noiee.

The sosessment of subjective response to lov freguency nolse is complicated by
the individual di(ferencea vhich exist, particularly in the region of threshold
A eltuation often ariees in vhich only one person in a household is affected by
a nolzes and this results in sdditional stresnes produced by their isolatlon.

Several fuctora may contribute to the wide range of Individunl d&fferences.
These include: (a) People are different. (b) It fe Ynown that in the low
frequency reglon that egual loudness contours are cleser together than at
middle frequencies. This reaults in a more rapid growth of loudnesa seneation
with level change. (c) The pronounced deviatisnn which are known to occur in
the microatructure of the detection threshold curve at higher frequencies may
also extend lnto the lawer {requencies. For example, it is known that in the
reglon of 1000 to 1500 Hz the threshold may vary by 15 dB over a range of about
20 Wz. This microstructure is ignorsd in normal audiomatric measurements,
However, if it ie shown that the lower frequency reglon, l.e. 10 to 100 Iix,

ie also subject to similar fluctuations, an explanation for the wide differ-
encea in individual reeponee could follow.

A vell-known, but unfortunate, plienomenon in the low [requency reglon ia that
of "tuning in". This is ths aituption in which the noise grows on you in a
way which implies n time dependent menaitivity, being the reverae of the
accommodation te nolse which often occure at higher frequencles. The subject
becomas increasingly eenoitive to the noise throughout a period of exposure
and may develop phyeical symptoms which cannot be explalned in terms of direct
action of the noise on the body. The asymptoms are lypicel of those produced
by otreaa;, e.g. headaches, pains in the neck, armn and lega, digrative din-
orders. These oymptome can be produced by noiaes at vary moderate dBA leveln.

A further effect is related to whether the ‘nolae souice is identifiable or
unidentifiable. If the cource is identifiahle, then there Is a focus for the
complainta about the nelse, but it is not always poanible to achieve a sal-
islactory result. For example, the Fovironmental llealth Officer might be
called in, but on the basis of the dDA reading which he would normally take,
he may say that he cannot [ind any justifiable cause for complaint. Further,
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{f ha himeelf cannat hear the nolpe, he would find 3t vary difficult to be able
to press mattars on behalf of the complainant. An unidentifiable source pre-
eents particular difficultlss vhich are again magnified if only a fev people
hear the noise. What can you do about such a noise iF you do not hnov where

it comen from? Thian is the altuation with many ewamplea of enviranmental
nolne complsinta,

A further complicating factor in ths posaibility of low frequency tinnitua.

Our owm work haa convinced um that some low [requency noloe complainanta do
euffer from tinnitua, just an ve are equally convinced that some do not. One
ahould not take the enny way out and dismisa all complainanta as tinnitua
nuffsrern, although thia is, perhaps, more likely to be true when only one
person heara a nofae from an unidentified nource. There 1o alwaya the pos-
#ibility of an unfortunate combination of a spectrum peak in the nolse with

a sanoitivity peak in the threshold. Further, there is the posmibility that
even for wide band noise, adjacent peaks in threshold senaitivity could produce
the throbbing effect which 18 mo often complained of. There is, an yut, no
hard avidenca to support thess muggestions, but they are put forvard to indicate
the need for continued tolerance and nensitivity in dealing with complalnonts,

Some examples of annoying lov frequency/low level noines are ms follows:

Fig. 1 nhown two examples of nolse in living accommodation from ndjacent
premines. Doth occurred in Central London and were csuees of persiatant com-
plaints Jending to threata of legal action. The levele are low,but a ons third
octave analyals of thin type doea not reveal the trus nature of the nolaes,
vhich both had an unpleasant throbbing characteriatic at about once per second.
This made the noises noticeable and unplesnant,rather than their averags levela.
Fig. 2 givea the noine From an adJacent boilerhouse. The enalysia showa aversge
levels and, althowgh the mvarage levels are beneath the normal threshsld, fluc-
tuationn could exceed tha thresehold snd bs a cause for complaint from a part-
icularly aensitive peroon. MNo known criteria could have judged thie nolee to
be excesaive, but pernintent complaints reaulted in an abmtemant order. However
the complainant moved house hefore work could be carricd out. Fig. 3 ia an
example of 11ft nolre. Tha location was particularly gquiet at night and the
noire o more than 10 AN above bnckground, The complaint was of aleep dintur-
bance at night. Ansensment of the noise in terms of , for example, Legq, glves
only n small inciense nbove background because of the few 11Tt movemente
involved. However, if comsbody complaina of being woken vp two or three timen
an hour through the night, it !a no help to tell him that the average level is
ntill quite low. . Clearly, n sleep disturbance criterion ia required. Thie
rane reesulted in legal action ngmingt the londlorda (the local Council) which
wan Aettled ont of ecourt with severnl thounand pounds compensation and a move

to nnpther flat. Fig. " illuntrates an environmental noise from sn unknown
gource, The complainant wan nble to Alatinguinh the level chnnge, although

the experimenter coxld not hear either noice. This annlynis in alno an aversge,
6o that fluctuations could be somewhat gremter than-the levals shown.

Thene Instnncen of annoyonce by low frequency noire indicate the need for expan-
ninn of existing crlterle. Are wa going to have criterin which cover the moot
senmitive paople, na well as those of average rennitivity? ligv are we golng to
nnsern a throbbing characteristic of a noise and how are we going to account fer
gleep disturbance, individual threshold difference nnd tinnitua?
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