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The Basie of Criteria

“Workable criteria are 1nev1tab1y a compromise between the
differing tequxrements of the 1nhab1:anta and the des1gner of a
building. For the inhabitants the criteria is a form of protection
and should allow for the compexities of the interaction between
noise and people. On the other hand the criteria should also be
simple enough, in both concept and application, to be used by.
designers who are often relatively inexpert in acousties.

It.is.convenient to categorise the effects of noise ae either
sﬁbjectivé subjéctive responsées like annoyance ot activitf distur—
bances like speech interferenca. Sﬂbjectivexrespdnses are prone to
interperscnal differences due to persunality factors but there is
reason to expect act1v1ty dxsturbances to be less suscept:ble to
such variations. Therefore 1t should be mére ptacttcable to base
criteria on activity disturbances rather than subjective respopses.

Activities Sensitive to Noise

During the London Noise Survey it was found that the most
widely disturbed activities- in dwelllngs are sleep and speech based
activities. (Radio and T.V. reception and conversations). Thete-
fére. from the inohabitants ﬁoint ofrvigw, thesa- are obvious activitigs
to be considered for criteria. o

" . For the arch;te:ta two of the major noise cnntrol decxa1ons are
the,location of internal spaces and the size and type of windows to
be used. Sieep takes place in bedrooms aid the speech based
activities occur mostly in living rooms. . These spaces togéther
make up the majority of the sﬁace in a dwelling aud inevitably
have windows to the outside, Therefore criteria based upon sleep
and speech also have advantﬁgea for the architects in that they
relate directly to important noise control decisioms. It is
suggested that there is & good case for having two criteria for



dwellings: one for living rooms based upon interfe .nce with radio

and T.V. réception and the other for sleeping areas based upon sleep
disturbance.

Assuming that interference with radio and T.V. is essentially
gpeech interference it qhoula be quite straightforward to decide
upon a suitable criterion, Therefore this aspect is concluded here
except inscfar as it is affected by the later comments on noise
level prediction. Sleep is not generally well understood and so
some of the relevant aspects are cutlined in the following sections.

Sleep researchers'havé found that sleep is a cyclic process
and that the average person moves between several different levels
of sleep about five times per night. It has been established that
the louder the noise the more likely it is to disturb and Jansen
found that noise causes the sleep level to become less deep even
though the subject does not necessarily awaken; -he concluded that -
all sounds audible at night impair the'quality of sleep. He alse
found that- subjects react for several times as lomg as the duration
of the stimulus and it has been suggested elsewhere that the
effective disturbance may last for several minutes if the sleep
level is significantly changed. Tizard found that the degree of
psychological attentiom paid to the noise affects sleep but sug-
gested that traffic noise is ignored. If this is true it implies
that sleep disturbance should be_relatively immme from differences
due to pergonal susceptibilities. - Scheiber foumd that .

_noise can pfclo?g the period of falling asleep; ‘that it is easier
to disturb scmeope in the shallow phased'compared with the deeper
phases; that as thé'mmrning approachés'ihe éverage-sleep level tends

_to become less deep and it therefore becomes edsier to disturb
sleepers. '

‘Sleep Disturbance by Traff;c Noise

At low traffic flows, below about 1000 v.p.h., the noise from
the vehicles tends to becoms a series of- dtaceruable_no:se events,
particularly for heavy lorries. This éondipion prevails at bedtime
when the noise situation consists of a- background level gpﬁn_which
is superimposed a serieq of distinct noise peaks. This situation is
analogous to that produced bf aircraft flyovers for which pubiic'
reaction has been found to be a function of the number of fligﬁts
and the meen peak noise level. It seems reasonable, on the results
from sleep regearch, to expect sleep disturbance by traffic also
to be a function of the average peak level and the total number of
peaks. The background level and the duraticn of the peaks are
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probably also of some importance. Accepting the importance of the

noise peaks it is necessary to examine the possibilities of predict-
ing these peak levels and to see if the more commonly used 103 levels
will serve as a substitute. To predict noise lévels a number of

variables have to be taken into account of which the most important

‘are the total vehicle flow rate and the propqtﬁion of heavy vehicles.

But experience has shown that it is difficult to obtaim future
traffic flow figures vhich ate sufflclently accurate for predlc:1ng
the 10%2 level. There are other difficulties in using the 10% level
such as the sutming of noise levels for areas affected by two or
more roads. Related to this is the problen of dec1d1ng the location
of the effectlve poise soutce of a road, for w1de toada the error

in deciding the effective source can lead to quite large.predlctxpn
errors at dlstances from the road.

These d1ff1cu1:1es can be overcome 1f predictions are restricted
to peak noise levels, that is, the nozse from heavy veh1c1es. The
maximum noise from such vehicles is unlikely to .change s1gn1f1cantly
in the future. They ¢an be treated as point sources at the centrte
of the appropriate traffic lsne and the inverse square law ﬁbplied
for fall-off with distance. Of course the peak levels vary from
vehicle to vehicle but there is evidence that the variation amongst
the heavier veh1c1es is mot prohibitively large. .1t must be p01nted
out that the problem of predicting the actual numbers of heavy
vehicles still remaine but it will be seen that this is mot a -

serious problem when using the form of criteria suggested.

Conclusions

From the preceeding argumehta it is contluded that the'traﬁfic,‘
nolae ctlter1nn for bedroqms ghould be a sound level below which
peak noise levels ghould be restricted. In order to set this level
it is necessary to dec;da what levels of noise disturb eleep and
how much disturbance is tolerable. To take 1nto,accqqnt the numbera

of vehicles using the roadé the basic criterion can be adjusted on’

. an 1ncrementa1 basis. For example. with 0 to 5 heavy vehxcles per
Jhour at nlght time the ba81c crlter1on app11es, with 6 to 25 heavy

vehicles per hour subtract SdBCA) from the tolerable level; over 25
vehicles per hour sub:ract ‘104B(A). ) ' o

There are dxsadvantagea with this type of criterionm, partzculatly
because high backgrnund noise levels can dxmanxsh the effect of the
peak levels and this is not takeﬁ into account. - A criterion could

be established ip this form now but it would be limited by a lack
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of relevant informatiom on topics such as the noise levels that ‘
‘disturb sleep; the importance of sleep disturbance; and the sbility
to adapt to noise are both short and long periods of exposure.
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