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The Organisation for FEconamic Co-operation and
Development (OECD) was set up nnder a Convention
signed in Paris on I1th December, 1950, which provides
that the OECD shall promote policies designed:

— to achieve the highest sustainable economic growth
and employment and a rising standard of living in
Member coumries, white maintaining financial sta-
biliry, and thus to contribite to the development of
the world cconomy;

— to contribute to sound economic expansion in
Member as well as non-member countries in the
procesy of economiic development;

— 10 comtribute to the expansion of world trade on a
mdtilareral, non-discriminatory basis in accordance
with inrernational obligations,

The Members of OFCD are Australia, Austria, Bel-
pium, Canadu, Denmark, Finlind, France, the Federal
Republic of Gernwny, Greece, Iceland, freland, Taly,
Jupan, Luxembourg, the Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland. Tarkey, the United Kingdom
arid the Unired States.



FOREWORD

On several recent occasions the OECD Council has addressed
itself to the complexity of tha problems which modern society faces as
a result of rapid cconomic growth, expanding population and acceler-
ating urbanization, and spoke of the urgent need to develop effective
solutions to these problems. Responding to the Council's concern, the
Organisation for Economic Co-operation and Development has been
conducting 8 co-operative programme designed to provide Member
governmants of OECD countries with blueprints for action to cope with
selactad problams of the environmant, including thosa which affect the
welfare of the urban communily and the quality of urban life.

Noise represents one such problem. Unwanted sounds, created by
the proliferation of machinery, have become a major intrusion on urban
lite and a source of annoyance and discomfort to a large numbar of
city dwellers. Noise from traffic in particular, invading as it does the
quiet of an ever-growing number of communities and naighbourhoods,
has led to increasing dissatisfaction and caomplaints amaong urban and
suburban residents, Mindful of the undesirable implications of this
trend, the OECD Consultative Group on Transpertation Research has
undertaken a study to assess the scope and magnitude of the urban
traffic noise problem, lo review the state-of-the-art of the technology of
noise abatement, and to recommend practical and realistic measures
for the control and reduction of traffic noise levels, The report which
follows presents the results of this inquiry.

The report was conceived when a group of experts from Member
countries met in OECD to review and assess the adequacy of the
existing methods of traffic noise control. Out of that meeting came
many of the basic conclusions of the present report,

Subsequent work was carried out under the guidance of a small
team of experts consisting of the following persons:
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M. Dumesnil, Délégation Générale 4 !a Recherche Scientifigue

(France),
Dr. Peter Franken, Bolt Beranek and Newman lnc. (US),

Mr., Rolf H. Jensen, instilute for Urban and Regional Planning
(Norway),

Dr. E.A.G. Shaw, National Research Councii {Canada)},

M. Robert Thiébaut, Préfecture de Palice, Paris (France).

The resulting drait report was submitted to the Consultative Group
on Transpartation Research for comment and revision, After approval
by this Group it was endorsed by the Committee for Research Co-
operation! and submitted to the QOECD Council which approved the
publication of this report on 27th January 1871,

!. This Committee has since been replaced by The Environment Committes,
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Part One

THE ROLE OF GOVERNMENT



INTROBUCTION

Noise is a classic example of an " externality” - the side
effect of a private action, imposing an unwanlted cost upon
third parties who are not partners to the action and who re-
ceive no benefit from it, Because market forces alone do not
provide the producers of exterpalities with sufficient incentive
to avoid their undesirable effects, control over such activities
becomes a matter of public policy.

The present report attempts to provide an analysis which can
serve in the national formulation of such policy In refation to
one type of ncise-generating activity - the operation of motor
vehicles,

The uncontrolled growth of activity in modern cities is degrading
the quality of the urban anvironmant - not only through polluted air
and water, traffic congestion and disappearence of open space, but
also through a mounting volume of noise, Noise intrudes upon the
privacy of an increasing number of people and is reaching levels which
interfere with their activities, It may soon rank among the major
sources of dissatisfaction with urban living,

Motor vehicle traffic is the predominant source of urban noise
and constitutes its most pervasive element, Although there has been
no dramatic increase in traffic noise in terms of sound leveals, its
influence has grown steadily, Each year noise from traffic invades a
larger number of previously quiet neighbourhoods and each year it is
heard for a greater proportion of the day and night. In terms of man.
hours of exposure the noise environment has been deterjorating quite
steadily,

Although many imaginative techniques can be brought to bear an
the problam of traffic noise, relatively little effective action has been
taken to date. Transportation is essential to modern life; furthermore,
traffic nolse has been increasing at a gradual rate; this is perhaps
why sociely has largely ignored it, But noise — at |east ai its present
level - is nat an inevitable or unavoldable by-product of urban mability,
Traffic noise levels can be reduced without impairing tha desirable
featuras of the transportation system,

Of course, noise levels can be reduced only at a price. What is
often forgotten however, is that a price is being paid each day for the
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noise which has been allowed to mount as a result of past inaction,
The nature of this price escapes conventional analysis, for the stress
that traffic neise brings to the individual cannot be convincingly ex-
pressed in monetary terms. Noise levels generated by traffic are not
sufficlently high to pose a direct and immediate threat to the health
of the general population, Howevar, continued exposure to noise may
affect sleep and lower the working efficiency of urban residents; it
may affect people in terms of their peace of mind, well-being and
assthetic enjoyment of life. The invasion of privacy by noise may
deprive people of some of the intangible qualities that enhance the
human environment and make life worth living. There is no economle
value that can be attached to these qualities, But this does not make
the need for raducing noise levals any less real.

What targets for traffic noise abalement are we to adopt in the
light of the many competing interests and valuas? Undoubtedly, we
cannot atford to provide a noise environment that will meet the sen-
sibilities of everyone. But we can and must at least ensure that the
presenttrend is arrested, In the longer run we shouid strive, within the
limits of our resources, to reduce the present levels of traffic noise
until we can provide a range of improved noise environments that will
satisfy the reasonabla expectations of those who live and work in
cities, We therefore take the following as suitable goals of public policy
for traffic noise control;

i} to prevent further increases in trafflc noise;

i} to work towards a reduction of trafflc noise from Its present

level as much and as rapidly as technology will allow, seeking a

realistic balance beiween the aspirations of the public and its

willingness to pay, and ultimately striving for improved noise envi-
ronments that will meet the reasonahle needs and expectations of
the communlty and the Individual,

We shall examine in broad outline what might be done te achieve
these goals. The recommendations are grouped under the following
headings;

Vehicle Noise;

Traffic Noise and the Urban Enviranment;

Economics of Noise Abatement;

Research, Develapment and Training:

International Co-operation,

i, VEHICLE NOISE

Efforts to abate traffic noise fall into two main categories: redue-
tion of noise at the source and reduction of the area in which noise
tan be regarded as intrusive. The latter, though certainly important in
urban design, is of local significance only; the former brings benefits
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to the whole urban community. It is therefore self-evident that mea.
sures to make motor vehicles quieter should be accorded high priority.

As is often true whare social considerations are invelved, market
forces alone do not provide a sufficient Incentive to avoid the pro.
duction of noise. The consumer has no economic reason for wishing
to own a quieter automobile since he does not have to pay for the
discomfort he causes to othars, The motor car industry, in turn, faced
with the consumers lack of intarest, has very little incentive to intro-
duce Improvements in this field: public-spirited firms making the
necassary effort o reduce nolse would find themselves at a compe-
titive disadvantage compared with thoss not doing s0. In such sitvations
it is clear that externally imposed constraints in the form of public
legislation must be the necessary starting points for any national policy
for controlling traffic noise at the source,

Noise Emission Standards

A number of countries already have, or intend to enact standards
concerning permissible noise emissions. (See Annex i to this Report),
To be realistic, these standards should reflect a compromise between
social considerations, what the public is willing to pay and what indus-
try can manage to produce in the light of available technology. Some
reductions In noise emission could be achieved in the fairly short run
simply by addipg acoustical absorbers and by detailed attention to
silencers, air intakes and cooler fans., More significant noise reduc-
tions would in many cases require alterations in the design of the
engine, and could therefora bacome effective only after a langer period,
The important point is that standards should be set, and set on a
sliding scale, so as to continue to reflect the current state of noise
reduction technology.

Enforcement of noise amission standards presents no insuperable
difficulties. A number of countries, in fact, already have noise type-
testing requirements, which in some cases also apply to silencers,

the closing of doors and trunk lids, and the permissible |oudness of
horns,

Annual tests for safety reasons are compulsary in a number of
couniries, The extension of such tests to deal with noise nuisances
such as defective silencers would obviously be beneficial, though it
might impose additional administrative requirements, for example as
regards instrumentation and the provision of trained operators. Never-
theless, Denmark, for example, has compulsory noise inspection when-
aver cars over § years old are sold, and for this purpose maintains
a chain of 50 testing stations,

Roadside spot checks, to ba effective, raise guestions of jnstru-
mentation, of manpower, and also of the means through which the
penalty is to be brought home to the offender. Experience in a number
of Member countries suggests that the problems are perhaps less
daunting than they might at first sight appear, particularly as the
police are fres to choose the time and place where they make their
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checks - they do not necessarily have to try to identify noisy vehicles
in a busy traffic stream, where the instrumentation problems are also
the most sevaera, In many Swiss cities, including Lausanne and Zirich,
there are regular noise patrols which are empowered to confiscate
tamporarily vehicles that are clearly defective, or that have been mod-
ified with the obvious intent of increasing the noise of the exhaust.
These examples show that, in the end, the main problem is not one
of technical difficulty but of public policy, particularly as regards making
the necessary manpowaer available,

Recommendation 1

Governments should enact standards for maximum permis.
sible nolse emissions and should adopt elfective procedures to
enforce such standards. Standards for new vehicles should be
expressed in terms ol maximum permissible nolse levels as
measured by test procedures recommended by the International
Standards Organisation. Standards and enforcement procedures
for vehlcles in wse may additionally specify requirements for
the efficlent malntenance and oporation of parts of the vehicle
such as the exhaust silencer and the hoen,

Standards should be initiafly set and enforced at levels
consistent with the technology available at the time, but should
be made progressively more siringent to reflect advances in
noise reduction technology. The most rapid rate of reduction in
permissible noise emission levels should be applied to the classes
of vehicles which are at present the noisiest,

Enforcement of standards should be carried out through
ty pe-testing of new vehicles and of replacement silencers, coupled
with petiodic inspections (which may be concurrent with safety
inspections or as a requirament for resale) and roadside moni-
toring and spot checks. Reliable standardized instruments as
simple and inexpensive as each type of lest permits, should be
used.

Government Procurament Policies

Cantral over the considerable number of vehicles procured direclly
or indirectly through the use of public funds could also be usefully
employed as a stimulus for progress. The city of Stockholm, for ins.
tance, requires its buses to pass a noise emission tes!; vehicles which
exceed a certain limit are rejected, Experience with automebile safely
features in the United States has also shown that the purchasing
power and practices of the government can indeed have an important
sifect. Although the United States federal government purchases directly
only 80,000 of the 10 million vehicles manufactured in that country
annually, the requirement to incorporate safety features in government-
purchased vehicles stimulated manufacturers’ and public interest and
was followed shortly by safety requirements covering all vehicles. The
imposition of nolse performance spacifications on publicly owned ve-
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hicles could play a similar role in stimulating the development of
quieter automaobiles, Governments might also use research and develop:
ment contracts as a means of promoting noise conscicusness armong
industrial developars.

Recommendation 2

Governments shouid consider Incorporating siringent noise
emission standards within specitications for alf government ve.
hicle procurements, vehicle-related research and development
efforts, and transportation subsidies. Such noise emission stan-
dards should he set in consonance with the standards advocated
in Recommendation 1, Progressively more stringent standards,
towever, can provide the stimulus for the development of quieter
motor vehicles and alternative transportation modes which offer
the long-term solution to traffic nojse,

Il. TRAFFIC NOISE AND THE URBAN ENVIRONMENT

The above recommendations have dealt with the problams created
by individual vehicles; but noise reduction can also be obtained by
minimizing the adverse effects of vehicles collectively, through improved
planning and highway engineering, appropriate traffic restraints, and
other measures almed at Jessening the impact of aulomobile noise
emissions on the community, This will require an awaraness on the
part of municipal autharities as well as urban planners and traffic
engineers as to what measures can realistically be taken.

Recommendation 3
Governments should encourage:
a) restrictions on noisy traflic, and its rerouting away from
residentlal and “quiet" zones (e.g. the closure of certain
streots, as in some Swiss and Danish towns, to motor cycles

or heavy lorrles at night);

b} developmant and application of Improved methods of
traffic fiow contrel to avoid the disturbance that comes from
noisy acceleration;

c) nolse abatement-criented zoning and land use planning
{as, for example, the doliberate creation of industrial buffer
zones);

d} location of major urban roads in such a mapner that
noise effects on surrounding nefghbourhoods are kept to a
minimum {e.g. aligning roads to take advantage of ex/sting
natural acoustical barriers);

e) more extensive use of tunnels and open cuts;

fy use of neise screens and other artificlal noise.attenuating
barriers (bearing In mind thelr visual impact upon the en.
vironment);
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g) noise-abatement-oriented layout and sound insulation of
individual houses or groups of houses adjacent o major
traffic arteries and major intersections;
h} development of alternative modes of transpertation which
produce less noise impact on the urban environment,
A start could be made now to apply most of these sleps, without
waiting for the results of additional research and technical develop-
ments, or for new legislation,

I, ECONOMICS OF NOISE ABATEMENT

While the desirability of nocise reductions is unquestioned, the
cost penalties of more stringent noise emission standards and other
noise control measures must not be ignored. To aid policy makers in
their decisions a systematic attempt must be made to provide an
economic appraisal of alternative noise abatement measures. This
means identifying the various technical, procedural and regulatory
means of abaling noise, evaluating these options in ferms of their
cost and effectiveness, and apalysing how these costs would fall on
the genaral public, the community, industry and automobile owners
affected.

Such apalysis would nat only assist in setting realistic goals for
traftic noise control, but should indicate which strategy offers the hest
social return on investment. While precise cost-benefit evaluation might
cause considerable difficulty because of our presenl inability to express
the effects of noise exposure in monetary terms, useful policy guidance
couid be obtained from comparing the relative costs of alternative
nojse reductien measures and the levels of effectivenass which these
altarnatives provide.

Recommendation 4

In order to provide a sounder basis for pelicy decisions,
governments should support detailed studies of the cost of noise
abatement, In partlcular, studles should be undertaken in co-
operation with the automotive Industry, of the economic impacts
of alternative nofse emission standards. Such studles should
attempt to:

a) define present technological capability fo meet initial

standards;

h) identify technological improvements in engine and vehicle

design required to meet a range of more stringent standards,

and develop realistic estimates of the research, development

and production costs of such improvements;

¢) explore how the costs associated with the development of

vehicles with reduced noise emission characteristics might

bebeiquilably allocated between the taxpayers and the driving

public.
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V. RESEARCH, DEVELOPMENT AND TRAINING

The application of the hest current technology., effective environ-
mental planning, and the enforcement of existing legislation should be
capable of preventing the further deterlaration of traffic noise condi-
tions; but increased research and development effort will be necessary
to achieve a significant lowering of the current levels of traffic noise.

Automobife Design and Engineering

A great deal can be done, through a programme of research, to
improve our understanding of the sources of motor vehicle noise, so
that the present technical limitations on making vehicles quieter can
gradually be removed. This, and the- associated development of new
technology, are activities which, it might be argued, should lie within
tha fisld of private industry. Howaver, until there are internationally
agreed and siringent noise emission regulations, with a programmed
lowaring of noise emission limits, there will most likely be insufficient
economic incentives for manufacturers to spend more than the neces.
sary minimum on reducing the noise output of their vehicles. There is,
therefore, a case for governmental stimulation through the support of
research and development and of the testing, demeonstration and eval-
vation of new approaches to noise reduciijon,

Recommendation 5

Governments should support research and development and
provide adequate incentives for the testing and demonstration of
now approaches to reducing the nolse output of motor vehicle
systems, Research showld be encouraged particularly on the
following sub-systems:

a) infake and exhaust,

b) engine and transmission, and

¢) Interaciion between tyres and road surface,

More effort might usefully be devotea fo the development of
weather-resistant, sound-abseorbing external buliding finishes, effj.
cient sound barriers with reduced sound reflectlon characteristics,
and relatively silent, though skid-proof, road surfaces.

Effects of Noise on Man

There is also need to develop a sounder scientific foundation on
which noise emission standards can be set. For example, although
criteria for desirable limits of noise exposure already exist and can be
used as a basis for policy decisions, thers is some doubt as to their
reliability and completeness (e.g. concerning the combination of noise
from different sources), and they need to be further refined. Also,
we know relatively little about the possible effects on health of noise
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exposure during sleep (especially over long periods) and about cumu-
lative effects of long-term exposure to moderate levels of noise; a
befter understanding of both effects is necessary if noise exposure
standards are to fulfil their essential purpose of protecting the health
of the public. Apart from investigating the direct and indirect physiol-
ogical effects of noise, it is also desirable to improve the understanding
of the subjective response af individuals and the community to traffic
noise, The evenlual aim should be to provide rough measures of social
cost which could be built inte the planning process in much the same
way as the cost of time can now be introduced as a factor in trans-
portation decisions,

Recommendation &

In order to provide a scientific basis tor determining trafflc
noise levels beyond which health may be adversely afiected,
increased suppert shouid be given lo research on the effects of
noise exposure during sleep, and on the cumulative effects of
long-term exposure to moederate levels of noise. In order to
provide a sounder basis for evaluating the soclal costs of noise,
inereased support should be given to research on the subjective
response of indlviduals, groups and the communily to traific
nolse,

Instrumentation and Training

Finally, efective enforcement of traffic noise regulations reguiras
the availability of simple reliable noise-monitaring instrumentation and
of trained manpower. The importance of these practical considerations
should not be underestimated, Experiance attests to the inefiectiveness
of the legal enforcament of noise legislation without adequate equip-
ment and manpower. Although the degree of inadequacy may not be
the same for all governments, sach should carefully assess lis require-
ments and decide how its enforcement needs are to he maet,

Recommendation 7

Governments should support research and deveiopment of
appropriate instruments for monitoring noise emissions in actual
traftic conditions, and provide training programmes on the use
of these instruments, Professional training related to noise ahate-
ment should be stimulated through the funding of academic
research and educational development,

V. INTERNATIONAL CQO-OPERATION

Since ever farger numbers of motor vehicles move across frontiers
and constitute an important element in the international stream of com-
merce, it is desirable that standards and acceptance criteria governing
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vehicle noise emissions should be internationally compatible and that
there should be close consultation in their formulation. Faced with a
variely of different national noise emission standards, the automobile
industry would be obliged to produce different models for different
markets, which would tend to raise costs. Hence international agres.
ment on initial common noise emission slandards and acceptance
criteria, and on a programmed reduction in noise emission limits,
would be a highly desirable aim. Care should be laken, however, that
such standards should not have the efiect of mersly underwriting
existing manufacturing practices but that they should provide the motor
vehicla industry with a real stimulus and inceniive to take a step
forward.

The activity so far undertaken internationally, for example by the
Working Party on Vehicle Construction of the Economic Commissian for
Europe (ECE)} and by the European Economic Community, is encour
aging though clearly only a first step. Further consultations at the
political level may be required to determine what further progressive
reductions in vehicle noise emissions are realistically achievable,

Practical policy and long-range strategy might be facilitated at
international lavel through a concerted programme of exchange of
information on nationa! programmes ¢f research, development and
demonstration, and through a comparison of experience relating o
practical noise abatement measures and their cost.

Recommendation 8

An international conference should he convened at an appro.
priate date In the near future:

a) to exchange views and share experience concerning pro-

gress mada In traffic nolse control and abalement, and to

examinc the difficulties and obstacles which may have been
encountered when implementing specitic measures;

b) to discuss the possibllily of taking further action at inter-

tional level particularly with a vlew to facilitating the adoption

of initial common motor-vehicle noise-emission standards,
coupled with a programmed reduction of noise emission
limits,

Decislon relative to the date of the proposed conference
shottld bear In mind national commitments made in regard to
the 1972 United Nations Conference on the Environment in
Stockholm.

CONCLUSIONS

We believe that the above recommendations represent a reallstic
strategy for the conitrol and progressive abatement of traffic noise in
cities. The implamentation of several of these recommendations could

21



begin at once. The gavernments of Member countries may wish to
take the next step and consider whether they should begin o translate
these recommendations into effective action,

Many of the recommendations require action at national lavel, The
central government can provide standardizalion of criteria and ap-
proaches to noise control which will prevent a welter of conflicting
local noise-emission regulations. In addition, only the central govern-
ment can provide the needed resources, the comprehensive national
overview and the ability to negotiate with other governments - all of
which are essantial to the development of an effective traffic nolse
abatement programme. All levels of government can and should make
contributions to the abatement of trafiic noise, but a splintering of
the rasponsibility for noise abatement among several governmant agen-
cies can cause unnecessary duplication of efforl, Assigning responsibility
for environmental noise control to a single agency might be the most
effective means of achieving a positive record of accomplishment,
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THE URBAN TRAFFIC NOISE ENVIRONMENT

A wide range of wanted and unwanted, pleasing and startling
sounds make up the general urban noise environment. Electrical and
mechanical domestic appliances or intruding outside nolses produce
noise levels of iypically 40 to 50 dB(A)! inside urban buildings. Once
the Individual steps outside this ‘‘quiet" home, he is subjected to
even higher levels of noise from traffic, construction, airplanes, and
other people.

The changing charactar of these noises makes it difficult to select a
single number to characterize the naise environment. Patterns of rise
and fall of sound appear according to the time of day or the day
of the weak, and during any period of measurament there will be a
background noise level punctuated by translent noises {noise peaks),

1.1. THE PREDOMINANCE OF URBAN TRAFFIC NOISE

Most urban noise is a result of our highly mobile civilizatien ~ one
which uses conveyances t(hat dissipate large amounts of energy, A
fraction of this energy Is dissipated as unwanted sound, or noise. As

1. Dacibel: The sound pressure registaring on the human aar can vary widaly
ranging from 0.0002 dynes per em2 to 1.000 dynes per cm2. The ratio between
these twa figures is one to five million and can best be expressed fogarithmically
using dacibels, If p is the acoustic pressure of a given sound and Py the refarence

sound presstre level, the decibel differance can be expressed as: 20]0810.2.
Pa

Thug, it must be remambared that daclbels are a logarithmi¢ and not an arith-

muotie scalo, Most tralfic noise studlas choose the dB{A) (the sound level In deci-

bels as measured on the "A" scala of a standard sound level meler) for the

physical measure of sound, since the dB(A) Is regarded as “slatistically indis

tinguishable from the best psychologically.dorived measures in its reliability as a

g;iadlftlng of human responses o traffic noise" [1] Sea also the discussion in
apter 2.
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the energy requiremnents of society increase, the naise levels also tend
fa increase, And, as the noise levels in the cities intensify, the spread-
ing population and the proliferation of machines extend traffic noise
into previously quiet areas.

Surveys of noise in urban areas {even those with large airports
- e,g. London, Chicago, New York) indicate that, despite the noise
produced by aircraft, surface traffic (automobiles, buses, trucks, motor-
cycles) is the predominant and most widespread source of noise [2].

In 1951 Bonvallet reported the results of a thres-.year noise survey
in Chicago [3). He concluded that *The most prevalent city noise
unguestionably is that of traffic. The most prevalent source of noise in
industrial areas is also that of traffic, [n many cases, the noise in an
industrial area is that due to ralated traffic, such as the motor trucking
identified with a particular plant, in residential areas, the so-called
unidentifiable background can usually be identified as noise of distant
traffic*.

The 1961-1962 noise survey of Central London (results recarded
in the Wilsen Report [4]) found that trafiic noise is an impartant source
of annaoyance to people, whether they are outdoors, at work, or in their
own home (Table 1), For expasure levals higher than 55 dB(A) mean
energy value per 24 hours, the number of individuals considerably
disturbed often sxceeds 20 %,

Tabje 1. NOISES THAT DISTURB PEQPLE AT HOME, OUTDCORS AND AT WORK

Number of peopla disturbad
per 100 questioned

Description of noiso

When When When
at hame outdoors at work
Road traflic 35 20 7
Aircraft ... 9 4 1
Trains ..vven Sesmmmnsaer st 5 1 -
Industry/construction work ., 7 3 10
Domestic/light applionces ... 4 - 4
Naighbours" impact noise
(knocking, walking, alc.) .vvevvenrreninns G - -
Chitdren ............. 9 3 -
Adult voices .. 10 2 2
Radio/TV ... 7 1 1
Balls/alarms i reserinienn 3 1 1
Pats iiverrienr e 3 - -
Othar noi5e . - - -

Source ; pdapied from Tabie ¥ of raference [4).

Thirty-six per cent of those questioned in the survey were disturbed
by traffic noise, whereas each of the other noise sources (airplanes,
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human wvoices, radio and teievision, etc.), were mentioned Dy less than
10%. The investigalors compared the 1961 findings with those of a
London survey conducted in 1948 by the United Kingdom Central
Information Office. In 1948, 23% of those questioned were disturbed
by outside noises; in 1961, the perceniage had risen to 50 %, The

number of people annoysd by external urban noises more than doubled
in 13 years,

Table 2 shows the results of a 1968 investigation by the Norwe-
gian Gallup Institute, Motor vehiclas were reported to be the most
annoying noise source, and the percentage of people annoyed was
much larger for urbanthan for rural populations {5).

Tabo 2. NOISES THAT ANNOY PEOPLE. RESULTS OF AN INVESTIGATION
BY THE NORWEGIAN GALLUP INSTITUTE, 1,600 PEOPLE QUESTIONED

Number of people annoyed

per 100 questioned
Type of noise

Al Area
quas:
tionned Urhan Rural
A. Noise from motervehicles ........... 17 20 11
B. Noise from aireraft .....oueeaiien 3 4 1
C. Moise from railreads L} 5 1
D. Noise from neighbours ... 5 [ 3

Saurce : adapted from referance [5].

During a recent survay of community noise made by Donley [6], an
gffort was made to obtain information that could he reliably compared
with results of a study made approximately 12 years earller. Figure 1
shows the comparison of data ~ a graphic stalement thatl the noise in
the community is increasing appreciably (the data in Figure 1 and
some subsequent figures are given as a function of frequency in octave
bands. Each such band covers a factor of twa in frequency, for exam-
ple a band fram 125 to 250 Hz, or ¢ycles per second),

Noise levels increase as expressways and (raeways, carrying more
traffic at higher speeds, invade or cut through urban areas, The 1961~
1962 Central Loendon survey recorded peaks of 90 dB(A) at the curb-
side of arterial roads with many heavy vehicles. For 80 % of the time
{excluding the lowest and highest levals), the neise level ranged from

68 to 80 dB(A) by day and 50 to 70 dB(A) by aight 14].

During a Paris noise study by the Centre d'Eludes et de Recher-
ches d'Anthropologie Appliquée cited in ref, [7), continuous 24 hour
recordings made inside a building en a major theroughfare described
a day-time noise level of between 50 and 60 dB(A) and nighttime lev-
els hetween 40 and 50 dB(A) with frequent peaks of 60 dB(A). During
the day the minimum background noise never felt below 45 dB(A) and
fell below 30 dB(A) only belween 1.00a.m. and 3.00 a.m,
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Figure ). A comparison between lhe rosulls of the earliest survey of community
noisa by Stevens and the data from the combined surveys of 1966 and 1967, The
curves show the percentaga of tima that the noiso level is exceeded. Donley notes
that the numarical cemparisons are not fully appropriate, owing lo diflerances in
the data coltection and changes in notation. However, these differences do not
hide the fact that the noise in the community is increasing appraciably,

Source ; adapied lrom Fig. 6 in Rel. [6],

For some idea of how these measured levels compare with desired
levels, the Wilson Committee made the following suggestions for maxi.
mum noise levels inside living rooms and bedrooms, stating that these
values should not be exceeded for more than 10% of the time {4):

Day Night

Country areas ......, 40 dB{A) 30 dB(A)
Suburban areas ..., 45 dB(A) 35 dB(A)
Busy urban areas .. 50 dB(A) 35 dB(A)Y

During the same year, a [oint committee from the central bullding
authoritles of the four Scandinavian countries recommended 35 dB(A)
as an acceptable average nolse level In dwellings {measured when
windows are closed) [8], [2].
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1.2, THE PEAK/BACKGROUND STRUCTURE

Traific noise is not centinvous. As a vehicle approaches an observ-
ing paint, the noise ievel rises, reaches a maximum laevel (a peak) and
then dacreases as the vehicle movas away. A steady flow of traffic
(e.8. avarage or heavy traffic condltions) on a highway or major road
seems to creats a nearly constant roar - except that the noise from
particular vehicles (such as trucks and motorcycles) reaches higher
peak values and, consequently, stands out against the more or less
steady " bachground " noiss,

Octave bond sound pressura leval,
5]
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Figura 2. Typital values of background noise in four areas of Austin, Texas {(USA),
Source ; adapled from Fig, 53 in Red, [2).

Studies of background noise in qulat residential areas ganerally
measura the noise of distant traffic. One study, in particular, compared
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the background nolse levels in four areas near Austin, Texas (United
States) [2]. In Figure 2, the lowest curve, measured in a remote
country location far from traffic, industry, or aireraft, was set by natural
sounds from insects, animals, and the wind. The net higher curve
plots the background noise in a quiet residential area on a calm sum-
mer morning with no traffic or appreciable wind. Near the suburban
shopping centre, light traffic and the movement of people in and out
of the stores raised the level considerably. A busy freeway with fast.
maving automobile traffic created noise levels oulside the nearest
houses some 30 dB greater than in traffic-free open country. Occa-
sional passing trucks, of coursa, raised the level still further,

A useful method of displaying the time-varying nature of traffic
noise Is a statistical distribution. Figure 3 shows such distributions
measured by Lamura and Auzou for very light and heavy urban traffic
on a motorway [10]. A straight line on the graph represents a Gaussian
distribution, In this case, the heavy traffic sitnation is described well
by such a distribution, while the distribution of the very light- traffic
sttuation is skewed by the occasional noise peaks,

Percentage of time that noise lave!
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Figure 3. Typical statistical distributions of urkan f{raffic noise,

Source : ddapiwl from Fig. 14 In Ret. [10],
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1.3, SPECIFIC NOISE SOURCES

Measurements of urban traffic noise reprassent a composite of all
the noise emittad by many types of vshicles travelling at the same
moment. Wilhin the constant noise, both the particular type of vehicle
and the traffic contribute to the aggregate noise level,

Bolt Beranek and Newman Inc,, In a study for the California High-
way Patrol [11], compared the noise levels of passenger cars, sports
cars, motorcycles, and trucks for cruising speed and low-speed accalar:
ation tests, All vehicles were equipped with convenlional exhaust muf.
flers, Figure 4 shows some of the resuits obtained from the cruising

A-waelghted sound pressure fevel
a1 50 fr, dB(A)

% - " l
T P = Passenger cars at 65 mph
& g § = Sports cars al 65 mph
7 M = Motarcycies al 65 mph
T = Tecks At 50 mph
0 pm {
75 fo
P M
7,
0k —- %—‘
¥
S H
1 7
& 7
z
In gear ?
g [ tn neutral 4
55 .

Figure 4. Noise lovels of differeni vehicles al cruising spead,
Source ; adapted tyom Fig. 7 and 16 in Rel. {11),
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spaed tests, At 65 mph the noise levels produced by passenger cars
were in assentially the same range as those produced by sports cars,
However, motorcycle noise at 65 mph in gear was much higher than
the noise of passenger cars or sports cars, The noise levels measured
during a 65 mph run in neutral were about the same for all three
classes of vehiclgs, Noise levels of trucks at 50 mph in gear were
10 to 15 dB(A) higher than those of passenger cars or sports cars.

The National Research Council of Canada [12)] recorded the statis.
tical distribution of the noise from passenger cars travelling at speeds
between 30 and 69 mph. Measurements were made at a distance of
50 feat. Figure 5 shows the distribution of the nolse levels observed,
grouped into 10 mph categories. Most of the loud wvehicles had ob-
viously defective exhaust-silencing systems.

SPEED MODE

6069 mph | 73 dB(A)

£
[}
w | 50-59mpn | 72 dBGA)
3
E
2 o
¢
;‘E A0-49 mph | 67 dBIA)

30-3% mph { 63 dB(A)

7 %’J«H o]
1 ) | L]
55 60 65 70 75 80 85

A=~waighted sound pressure leval
at 50 feet, dB{A)

Figure 5, The statistical distribution of noise made at 50 feet by passapger cars
travelting belween 30 and 69 mph,

Source ; adapted from Fig, 4 in Ral. [12),

. As discussed In Chapter 2, the nolse peaks are the most imme.
diately disturbing effects of traffic noise. Three types of vehicles com-
monly produce these peaks: sports cars, motorcycles, and trucks,
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Sports cars produce more of a low.frequency “roar" than any
other vehicle; but probably even that roar would be less annoying
if it were not often produced by frequent rapid accelsrations, with
accompanying noises of squsealing tyres and grinding gears.

Matorcycles are a frequent cause of complaint in urban areas.
Motorcycles are also more mobile than the other forms of transporta.
tion -they can quickly and easily invade almost any area. The noise
produced by different models of motorcycles seems to bear little rela-
tionship to the size of power of the vehicle but rather to differences
in intake and exhaust silencing praclices. At a constant speed of
65 mph, as well as during aceeieration, molercyclas are typically about
15 dB(A} noisier than passenger cars,

Because of important differences in the design of their engines
and auxiliary equipment and because of the considerable differences
in size, trucks form a heterogeneous population of noise sources. The
addition of trucks to urban traffic skews the time distribution of noise
levels upward as the percentage of trucks increases -~ primarily be-
cause of the high peak levels produced by individual trucks [1}, [8].

Based on Canadian data [13], the tractor trailers are the noisiest
trucks, The upper 10%, the mode, and the lower 10 9% statistical
groups of trailer trucks show levels of 85, 86, and 81 dB(A), respec.
tively, at a distance ol 15 metres.

Trucks constitute a major ncise source for several reasons. Be-
cause of their size and load, trucks often have larger engines than
passenger cars; more Important, truck engines are ganerally operated
to produce much greater specific power than are passenger car engines.
Furthermore, the design trends of recent years towards larger cylinder
bores and higher operating rpm tend to produce higher noise levels,

Thiessen and Qlson [13] state that from 1% to 2% of all trucks
make more noise when emply than when loaded, This noise is due
mainly to loose panels, boxaes, raitling chains, ete., all of which cause a
great deal of clatter and are often the result of carelessness, Noise
laws in several countries include a rule on the loading of commercial
vehicles [7].

There are comparatively few published data on the noise due to
buses. A recent study by Olson [14] indicates that these vehicles
produce significantly less noise than trucks of comparable size. This
difference is believed to be due to the use of superior intake and
exhaust silencers and acoustic treatment of the angine compartment,

Recont studies [46] conducted in Canada show that the growing
popularity and number of snowmobiles is giving rise to cansiderable
concarn, Snowmobiles are in fact among the noisiest of motor vehicles:
the range of sound level is quite large, namely fram 79 to 102 dB{A);
an “average " snowmobijle when cruising may be expected to produce a
level of approximately 90 dB(A) at a distance of 15 feet, Nolsy snow-
mobiles when cruising produce sound levels comparable with those of
tractor trailers and empty dump trucks at speeds in the 50-59 mph
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range. The quielest snowmaohiles are comparable in noise output with
American passenger cars at 50-59 mph but few are as quiet as pas-
senger cars al 30-39 mph !,

1.4, NOISE LEVEL FACTORS

Of all the factors that aifect the noise level of urban traffic, the
two conditions over which man does not have control — environmental
(weather) conditions and night — can have little effect on the noise
level,

1.4.1. WEATHER CONDITIONS

While temperature, snow, rain, or ice profoundly affect the safety
of a road or highway, such conditions do not consistently affect the
noise fevel of motor vehicles. However, a blanket of snow on the
ground effects a drop of about 2 to 3 dB in the middle octave band
levels, with a somewhat greater drop al higher and a smaller drop
at lower fragquencies. It should be noted that In countries with severe
winter conditions, studded winter tyres are extensively used., However,
when such tyres are used on dry streets there is an increasa in the
noise generated, aspecially for the high frequencies. Consequently, in
the Province of Ontario (Canada), for example, it is forbidden to
retain these tyres between 30th April and 1st October of each year.

The average aimospheric attanualion values have only a very
small effect on the dB(A) levels up to 600 metres from a noise source,
less than 1 decibel at 300 metres and approximately 2 decibels at
600 metres [15], [16]. In a study of sound propagation in urban
areas, Wiener [17] showed that wind and temperature profiles only
slightly affect the sound transmission along city streets. In particular,
sound attenuation up to windows above the street is substantially less
than that which can be observed upwind over open, level terrain.

1.4.2. NIGHT DRIVING

One might expect thal, because of poorer visibility and lighter
{raffic, there would be a long period of comparative quiet at night-
time. On tha contrary, the 1961-1962 Central London survey [4]
found that the length of the average "noise night" - the period of
reduced noise levels - was surprisingly short, only about five and
a half hours {(midnight to 5.00 a.m. or 6,00 a.m.). In only about one-
quarter of the measuring locations did the noise night start before
midnight; In only 11% did the night extend beyond 6.30 a.m. The

1, Sea Chaptar an Canada in Annex | to this report.
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predominant noise source at 80% of the locations, even at night,
was road noise. Bonvallet's Chicago study [3] found that, for night
traffic, reductions in the 400-800 Hz band were about 5, 10 and 15
dB for light, avarage, and heavy tratfic respectively.

As night traffic constantly increases, the night-time lull in noise
grows shorter and shorter, Such a trend implies that, in time, night
noise lavels will be as high as those now recorded during the day
{cited in ref. [7])

1.4.3. NATURAL BARRIERS

Some sound is absorbed by the natural environment so that, in
argas with trees and grass, reductions in noise can be obtained. In
general, these reductions are not large. Chapter 3 will discuss the
most effectiva types of noise screens, natural or man.-made,

1.4.4. SPEED, FLOW AND DENSITY QOF TRAFFIC

In a serfes of measurements made in 1963-1965, the National
Physical Laboratory ¢(NPL) (Great Britain) cited in ref.[7] measured the
noise during varied traffic conditions, providing data on the effects on
noise level of speed, distance, numhber of vehicles per hour {densily),
and percentage of heavy vehicies. Particular attontion was paid to
vaehicle speeds. The NPL found that the noise level rises by 9 dB(A)
each time the average speed is doubled.

At low speeds and with truck traffic, there are wide variations in
noise due to the intermittent peaks produced by trucks, These varia.

tions decrease when speed and densily increass and truck traffic
decreases.

For a density of 100 automobiles per mile, the average noise leve!
at 100 ft, (by computer simulation) for mean speeds of 20 mph is
about 56 dB(A); while, at the same density and at 65 mph, the avar-
age noisa level is about 72dB(A) [1]. The results of ref. {1] can also be
used to describe the noise level distribution as a functian of time,

For a constant average speed, doubling the number of vehicles
per hour increasas the average noise level by 3 dB(A) and doubles the
fraquency of occurrence of the higher peak levels, Stop.and-go traffic
introduces higher peak levels and, often, lower averages, Smooth, but
vary slow, traffic has a low average level and relatively low peaks.

Freely moving traffic at higher speeds creates the highest average
levels [18].

The Federal Institute for Roads and Highways (BAST), FRG,
Cologne, has conducted studies on expressways in the Federal Republic
of Germany, the results of which may be summarized as follows:

1. In a zone near expressways (al a distance of approximately
40-100 metres) the mean noise level increases by approximately
3 dA{A) as the traffic flow doubles and decreases by the same

35



amount as the distance doubles. Within this range mean noise
levels of approximately 65 to 70 dB(A) may be expected on multi.
lane roads with heavy traffic, .

2. Mean level values or values for the "energy-equivalent perma-
nent noise level" are equally dependent on the absolute traffic
flow and on the percentage of trucks,

3. The value for "most frequent noise level peaks" (levels
exceaded for 5% of the time) depends very greatly on the per-
centage of trucks,

4, The background noise (leval registersd for 85% of the time)
is predominantly determined by the absolute traffic flow.
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THE EFFECTS OF TRAFFIC NOISE

Noise affects people and can be considered as detrimental to
health; health is defined by the World Health Organisation {WHQ) as
being "a state of complete physical, mantal and secial well-being and
not merely the absence of disease aor infirmity”. One would probably
find littie difficulty in gaining universal agreament to this statement.
There Is considerable disagreement, however, cencerning the nature,
extent, and importance of thae effects of noise on people. For this
reason, the discussion of the effects of traific noise will in many cases
be brief and suggestive rather than extansive and comprehensive.

The various effects of noise on people can be listed in three gene-
ral and interrelated groups. The first group Includes the subjective
effects described by such terms as annoyance, dissatisfaction, bother,
and noisiness. It is this group of effects that describes, in some sensae,
the unwanted character of a noise. The second group of effects in-
¢ludes the behavioural aspects, and involves interference with an
angoing activity, such as speech, sleep, learning, or performing any
general task, The eflects in the third group are physiological, in¢luding
those effects that occur during or shortly after the noise exposure,
such as startle reactions ar temporary threshold shift, as well as those
that may occur only after profonged exposure. As previously mantioned,
these various groups are not mutually exclusive. For example, pro-
longed interference with steep could lead to a cumulative physiological
affect. Similarly, interfarence with ongoing speech may be a source of
annoyance. It has even been suggested that the causal chain Is one
that leads from interference with ongoing activity to subjective reaction.
However, in this discussion, It will be convenient to treat these various
groupings separately,

2.1, SUBJECTIVE EFFECTS

“,.. noise is subjective; a noise problem must involve people and
their feelings, and its assessment is a matter rather of human
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values and environments than of precise physical measurements,
These values and environments are complex indeed. Not only do
peaple vary in their susceptibility and adaplability to noise, but
each of us may be annoyed by one noise but not by another of
simllar physical characteristics. " [4]

In a study of urban traffic noise, one is generally most concerned
with the subjective effects, that is, a knowledge of whal fraction of
the population will be annoyed or dissatisfied in certain noise situa.
tions. However, as the above quotation from the Wilson Report points
out, the highly subjective nature of these effects creates many diffi-
culties in measurement and interpretation,

There can be no completely satisfactory objective measurement
of a subjective effect. Mills and Robinson (Wilsen Report, Appendix (X}
[4] have shown that the subjective impression of veshicle loudness
correlates fairly well with the peak vehicle sound level measured in
A-weighted sound fevel. The 'A' weighting emphasizes the frequency
componants of the sound in the range of 800 to 8,000 Hz and gives
little weight to components at vehicle exhaust frequencies, i.e. below
200 Hz. Later ressarch has shown that the A-weighted sound level cor-
relates with vehicle loudness at least as well as more sophisticated
measures of loudness or noisiness, and so because of its simplicity
the A.weighted scund level is widely used as the basic objective mea-
sure of traffic noise.

Given then, as the basic measuring equipment, a sound leval
mater equipped to measurs A.weighted sound lavels, the problem is
to relate road-side measurements of the fluctuating sound level to
the subjective effects the traffic noise is having on the people who
hear it. A Boit Beranek and Mewman Inc., study [1] found only a very
weak correlation between mean sound level and annoyance expressed
spontaneously by residenis, in their natural settings near freeways.
Sixty-seven per cent of the residents in the quietest area gave a spon-
taneous objection to the noise; yet only 512 of the residents in the
noislest area objected, even though the noisiest area could be
described as about four times noisier than the quietest area (bhased
on laboratary judgments of perceived noisiness).

Ohviously, annoyance cdoes nol depend simply on average level,
and research has been directed to finding a beiter index of annoyance;

I. The National Swedish Institute for Building Research and the
National Swedish Institute of Public Health have found good corre.
lation belween a weighted “mean enargy value"” and a maasure
of the intensity and frequency of subjective disturbance derived
from a survey of the disturbance caused by noise when conducting
various activities [B]. Figure 6 shows the relationship between the
weighted mean energy value for a 24 hour period and the mean
measure of disturbance, obtained as above (the authors do not
indicate the degree of data spread about the mean measure of
disturbance).
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Figure 6, The mean value of the measursmen! af disturbance as a function of
degree of exposure. The mean energy level is corracted for distance and barriars.
Sopree ; adapted dram Fig. 110 Hel. [47).

2, Griffiths and Langdon of the British Building Research Station
also investigated the relationship between dissatisfaction arising
from traffic noise and the physical characteristics of traffic noise
[18). The dissatisfaction score was based on a seven poin! atlitude
scale ranging from 1 - definitely satisfactory - to 7 - definitely
unsaiisfactory, As shown in Figure 7, they found good correlation
between a subjective measure of the dissatisfaction and an ob-
jective measure based largely on the amount by which the noise
of discreet vehicles intruded over the background traffic noise.
This result suggests that, for a range of urban traffic noise condi-

tions, the absolute level of the hackground noise may be relatively
unimportant,

The Swedish and British indices differ in the relative weighls
given to the mean sound level and the range of sound level. Ancther
index has been suggested recently by Robinson [20). His approach
may he able to reconcile the differences between Swedish and British
research but has not yet been tested exlensively. Any such test is
likely to be a long and complex procedure because of the difficulties
in assessing subjective response:

1. Individual differences in threshelds of annoyance o noise.

For example, while no correlations were {ound hetween sound

pressure lavels and subjective reactions In the Central London
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noise study [4], the degree io which people are hothered by
noises of different types could he accounted for by their individual
susceptibility to noise assessed by self-report.

2. Adaptation levels to noise as a function of past experience,
immadiate or long-term. In this same Contral London study, the
Investigators report a strong effect of personal experience on a
person’s judgment of what constitutes reasonable noise,

3. The meaning of the sound. Intelligible spuech can prove more
annoying at lower sound levels than unintslligible noise [21].
4, The meaning of the source of noise. In the Los Angeles study
of free-flowing traffic noise [1], while there was minimal assoclation
between exterior noise levels and annoyance, annoyance could be
predicted with a high degree of accuracy from a knowladge of
what meanings a resident associated with freeways. Furthermore,
the results of Swedish studies {38] indicate that significant changes
in the disturbance reported in laboratory tests can be achieved
by changing the attitudes of the subject towards the source of
disturbance.

8, The activity of the listener (intellectual work, listening to TV
and radio, sleap, elc.),
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In Vienna, Bruckmayer and Lang have investigated the disturbance
caused by traffic noiss [22]). The survey was carried out in 1964 on
a sample of 400 peopla, The aim was to find the relationship between
the degree of nuisance caused and the noise [evel by comparing the
two, As a basis for comparison two scales were set up: a S5.-point
nuisance scale - ranging from no_annoyance - O - to intolerable - 4 -,
and a noise equivalence index Q cbtained by grouping the various
components of the noise climate into a single value, From among the
conclusions raached, the following may be cited: any given sound level
was considerad equally annoying in an office or a dwelling; by
dsy, more than half the respondents found indoor noise levels of
Q = 50-55 dB(A) very annoying or intolerable; by night, more than
half the raspondents found noise levels of ﬁe = 40 dB(A) very an-
noying or intolarable,

Most of the laboratory studies that have been conducted in the
past an subjective response to noise have besn concerned with higher-
level aircraft noise near airports rather than the low-level urban traffic
noise of interest to us here. There have been suggestions that the
ditferences between aircraft noise and urban traffic noise are sufficient
s0 that laboratory results-from the former cannot be associated with
the latter without further study, A particular area that may ba explored
by future laboratory studies of urban traffic noise is the effect of the
time pattern {duration and repetition rate) on the subjective response,

2.2. EFFECTS ON SPECIFIC ACTIVITIES

2.2.1. SPEECH COMMUNICATION

One of tha most obvious affects of traffic noise is interference with
communication, The degree of this interferance is a function of the
type of communication, the conditions under which communication must
be maintained, the noise levels, and the frequency spectrum and the
time pattern of the noiss, A noise lavel that is not intense enough to
cause hearing damage may still disrupt speech communication or
intarfare with the enjoyment of music or television, Alsa, Interference
with the ability to hear warning shouts or commands increases the
probability of accidents.

Noise interference with speech is usually a masking process, As
a result of background noise, a person may hear only a few or perhaps
nane of the speech sounds necessary for satistactory intelligibility.
Also, noise of a certain lavel may mask some speech sounds and not
others, depending on the talking level, the particular sound, and tha
relative frequancy distribution of the sound and of the noise,

Robinsan [39] has stated that a sound level of 48 dB(A) allows
conversation in a normal voice at a distance of 4 metres. Beranek [23]
quotes a maximum indoor level of 40 to 45 dB({A) if television and ra-
dio are to be understood comfortably,
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2.2.2. INTERFERENCE WITH SLEEP

Social surveys show that conscious interference with sleep is fre.
quently eited as a major reason for annoyance with neighbourhood
noisa [2], [4]. But sleep interference can exist even without a person
belng consciously awakened.

In Thiassen's experiments, which are still in prograss [24], sleeping
subjects are exposed to a recording of the noise from a passing truck,
played at a selected peak level several times each night, It is found
that there is a 5% probability of awakening the subject at the 40
dB(A) level and 30% probability at 70 dB(A). If, however, one includes
significant changes in the electroencephalogram records of the sleeping
subjects, thare is a 10 % probability of a shift in sleap level (including
awakening) at the 40 dB({A) level and a 60 % probabliity at 70 dB(A).

In 1957, Steinicke (cited in ref. [7]) anslysed the effect of noise
on sleep for 350 people of differant apes, sexes, and occupations.
The Initial noise lavel was 30 dB for a spectrum ranging from 50 te
50,000 Hz; the noise was continued for 3 minutes at each leval,
and raised successively by 5 dB bands until the sleeper awoke, when
the nolse-emitting apparatus automatically cut out. His results showed
thai 52% of the subjects were awake when a level of 45 dB was
reached; that sensitivity to noise varied widely with the individual,
soma subjects waking at 35 dB, others only at 70 dB; and that sleep
becomes less deep as age increases,

Research in the USSR reports these results: when noise is at a
level of 50 dB, falling asleep is a lengthy process (one and a hall
hours) and there are fairly short intervals of deep sleap (one hour)
followed, upon waking, by a sense of fatigue accompanied by palpita.
tions, The level of 35 dB can he considered as the thrashold for
optimum slaeping conditions, since at this level it takes only 20 min.
utes to fall asleep and the period of deep sleep lasts from two to
two and a half hours [25],

Preliminary studies have been made of sleep disturbance at the
Centre of Applied Physiclogy at Strasbourg (cited in ref. [7]). The
results, although inconclusive at present, suggest that noise affects
the depth of sleep and hence iis quality, and furthermore that an
increase in the number of noise peaks increases the time required
to fall asleep, even if the average noise level is lowered,

2,2.3, EFFECTS ON LEARNING AND TASK PERFORMANCE

Numerous studies have been made of the effects of noise on
task performance; however, most of these involve noises higher in
level and differant in character from urban traffic noise. Thus, it is
difficult to estimate the effect of traffic noise on periormance,

As Taeichner et al, point out [28), the available literature suggesis
that j) noise produces a decrement in performance, /i) noise has no
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effect on performance, or fif) noise produces an increment in perfor-
mance, The conflict in results probahly can be explained by the fact
that noise causes an actuation of psychic functions leading to a de-
crease in performance. Increase In performance under high noise
situations could then be attributed to overcompensation on the part of
the subject [25]. To the extent that urban traific noise distracts, we
may expect it to reduce efficlency in mental tasks more than in phy-
sical tasks.

Telchner et al. suggest that two noise factors affect performanca:
distraction and loudness, But the relative importance of these factors
has not yat been dstermined precisely.

in recent experiments by Glass and Singer (cited in ref, {27]),
random noises caused marked irritation and frustration, as well as
dramatic declines In work efficiency even after the noise was stopped.
Glass suggested that powerlessness fo change a siluation can cause
adverse effects: "M the noise is predictable and regular, or if the
noiseis irreguiar but the subject is told he can shut it off if it becomes
toos much fer him, then frustration and ineificiency do not appear”. For
individuals botherad by urban traffic noise, powerlessness to change
the situation may be a very important cause of their annoyance,

2.3, PHYSIOLOGICAL EFFECTS

2.3.1. IMMEDIATE EFFECTS

There is at present no conclusive evidence that exposure to urban
traffic noise under normal conditions produces any harmful effects.
However, several immediate physiological effects are cbserved during
exposure to nojse levels comparable to those of urban traffic, Lang
and Jansen [25] conclude from various research that noise results in
increasing sympaticotonic reactions in the human body. Dilatation of
pupils is a common noise reaction and can be shown to be linked to
sound intensity. Such pupillary reactions are not initial effects of fear
or pain, but are dus lo lhe somalic influsnce of naise, apart from its
psychic effects,

Temporary threshold shift (YTS) in acuity of hearing varies consid-
arably with the Individual and the length and intensily of exposure to
noise. Exposure need not be severe - a 12 hour drive in an auto-
mobile produces a detectable loss in acuity for many people, It is
unlikely that just the normal (although high) urban noise levels could
produce TTS; however, little is actually known of the possible slight
effects of such noise levels.,

An unexpected nolse elicits startle or fright reactions. Physiological
changes, such as a decrease in peristaltic contractions and a flow of
saliva and gastric juices or a rise in Intracranial pressure, have been
recorded following sharp loud reports or unexpected noises, When
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the noises cease, these internal physiological changes subside. How-
evar, as Broadbent suggesis [28], such widespread physioclogical re-
sponses may be expected to intarfere with other activitles at the time
when the sound occurs. Also, too frequent an occurrence of such
change might be detrimental to health,

In the urban noise environment, startle reactions are usually pro-
vokad by noise peaks. Whether caused by a backfire or a noisy bus or
a swiftly accelerating sports car, the noise is unexpected. And even the
high background noise level cannot diminish the effect, Research by
Hoffman and Fleshler [29] found that startie reactions of animals were
influanced by the background acoustic environmant. The responses
ware stronger against a background of moderate steady.state noise
than they were in a quiet background ¢r in one containing moderate
level pulses, The fact that lass.intense startle reactions occurred under
quiet conditions is somewhat surprising. This result suggaests that the
presence of significant background noise will not increase the tolerance
of still higher lavel peaks.

2,3.2. CUMULATIVE EFFECTS

Hastening of presbycusis

One possible important - but as yet unproven — effect of traftic
noise concerns the hastening of age-induced hearing loss (presbycusis),
As Wakstein [30] points out, things actually sound worse to a naise.
deafened person because of the masking of adjacent tones, The qua.
lity of the nolse environment, as perceived by the individual, is degra-
ded. Howaver, since such hearing losses progress slowly, this effect
of urban noise is probably the least apparent, even to the affected
person. He continually adjusts te the way that things sound - and
thus rarely notices the change,

Three studies of the primitive Mabaan tribe in southeast Sudan
provide some inferential and controversial evidence, These studies,
condensed in a later paper by Jansen et al, [31], appear to show
that, with aging, the Mabaan natives' hearing in the high frequencies
maintains much highar levels than does the hearing of similar poputa-
tions In Wisconsin, New York, Dilsseldorf, and Cairo. The Mabaan
environmant is almost free of noise, with an ambient noise level corre-
sponding very approximately to 30 dB(A)., Jansen et al, state that
" noise is undoubtedly a critical factor in the deterioration of hearing
in the hlgh frequencies with aging in industrialized and developed
societies, Other contributory factors, such as diet, stress, climate, race,
and gonetic orlgin, must also bhe considered", The results of these
studies of primitive tribes have been questioned on the basis of pos.
sible large uncertainties in the age data.

Sustained sfeep interferance

As noted previcusly, people are annoyed by traffic noise if it inter-
rupts or prevents their sleep. Althaugh there is little relevant data
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avallable, increasing urban traffic noise may be changing the sleep
tiabits of urban residents, It is reasonable fo suppose that the cumu-
lative physiologlcal effect of a lack of slesp adequate in quantity and
quality is damaging to most people.
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CONTROL OF URBAN TRAFFIC NOISE

An acoustic system may be viewed as consisting of a source, a
transmission path, and a receiver, Traffic noise abalement involves
modifications of one or more of these elsments. These modifications
will be discussed in four sections: physical modification of the source,
changes in vehicle operation, modification in the transmission path,
and architactural modificatien.

3.1. SOURCE MODIFICATION

Of several possible points of control of traffic nolse, saurce modifi.
cation is the most universally effective, since it benefits all observers,
Under normal operating conditions, the noise produced by motor
vehicles contains several components - noise from the engine, airintake
and exhaust systems, from brakes or other mechanical companents,
from tyre/roadway interaction, and from aerodynamic forces. Reduction
of noise at source includes;

- Redesign of the engine, intake and exhaust silencers, brakes,

gear boxes, angine enclosures, fans, or other parts, or replace-

ment of defective parts;

- Changes in tyres ar road surfaces to tone down the noise from

tyre/roadway interaction;

~ Alteration of the aerodynamic design;

~ Elimination of noisiar vehicles,

Figure 8 compares the neise durlng different conditions, The small
diffarence between noise of American automohiles during cruise and
coaslting conditions at a constant speed (65 mph) indicates that the
noise produced is primarily a result of the tyre/roadway interaction,
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At lower speeds, under maximum acceleration, exhaust system noise
predominates,
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Figure 8. Ilustration of the contribulions from passengor car neise $ources. The
authors nole thal noise from tyre/roadway interaction predominates for 65-mph
cruise conditions, particularly in high [requencies, as ovidencad by a small de-
crease In spectrum from cruise lo coasting. Engine and exhaust noise predo.
minates for maximum acceleration at 35 mph, as shawn by the large increase in
lhe entire spectrum above cruise,

Source ; adaplad rom Fig, B:3 in Rel. [1],

3.1.1. INTAKE AND EXHAUST SILENCERS

When the intensity of a source of noise is reduced by the addi-
tion of a specific control device, the device is called a silencer or
muffler, While most silencers are designed to muffle noise, a few
“silencers" are deliberately designed to permit noisy operation of the
vohicle, When a major automobile manufacturer allowed an experimen.
tal gas turbine car to be driven, the greatest crilicism of the car
concerned noise; but, while about half of tha criticism asked for less
noise, the other half wanted more noise [32].

As a class, passenger cars are by far the quietest vehicles on the
road. Hence, quister passenger vehicles (although they form the great.
est bulk of the traffic) would be of marginal significance and essentially
vatid only in residential districts with traffic composed of light vehicles,
unless measures are taken for the proper mufiling of the specific noisy
vehicles such as sports cars, trucks, or motorcycles.
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Sports Cars

Sports cars, and some new high-powered touring cars, gain much
of their prestige and desirability from intentionally noisy exhausl sys-
tams, Because of the compact design, it can be argued that thereis
simply not enough space in these cars for adequate sxhaust silencing
— using prasent silencer design. However, manufacturers have bean
given no incentive for redesigning a system that is adequate for the
space. If the noisier sports cars ware adequately silenced, their noise
output would be comparable to that of passenger cars [11].

No particular correlation exists between the amount of power devel.
opad (or the size of tha vehicle) and the amount of noise produced by
sports cars; but in practice, silencing of the exhaust level is highly
variable for an original manufacturer's unit and much more variable
in the hands of the users. In particular, noise from acceleration is a
problem because of the generally low standards in sperts car silencing.

Trucks

The greatest differences among lypes of silencers may be found
on trucks, The presence or condition of a truck exhaust silencer has
a major effect on the noise produced, The difference belween no
silencer and a stock silencer "in good condition” is typically 15 deci-
hels, A very pood silencer provides a further reduction of only about
3 dB(A), approximately to the point at which the noise of the engine
covars that of the exhaust {11].

Many types of vehiclas (such as motorcycles) may be noisy because
the manufacturer's standards for silencing are net as consistent as
comparable standards for passenger cars, With diasel trucks, as oper-
ated by major trucking lines, the opposite is true, Standards of noise
control, and certainly the mechanical condition and maintenance of
the devices, are genarally high, As a truck engine is required to
produce more power (e.g. in an upgrada condition), the exhaust pras.
sure rises. As exhaust pressure rises, the efficiency of a reaclive
silencer increases, Thus tha increased noise produced by greater
aengine power is somewhat offset by the greater efficiency of the si-
lancer, but unfortunately not enough to lower the noise lavel.

Also, unless replacement silencers are subjected to regulation,
any benefits gained from better standards in factory-installed units
will quickly be lost, Truck silencers must be replaced about every
50,000 miles; therefors, better silencers could represent an incraase
in the rapairs and replacement overhaad for a trucking firm. An addi-
tional geal for silencer design could be to produce a longer-lasting
as well as a quister unit, 5

|t should be noted that turbocharging as compared to natural
aspiration undoubtedly reduces noise at high power (by lowering the
exhaust back pressure}, however it changes the frequency content of
the nolse especially at lower lavels. Turbocharging softens the low
frequency high energy engine noise while the high frequency compo-

nents remain.
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Motorcycles

The weight of an adequate silencer or of a cooling fan for an
enclosed engine may reduce the performance of a motorcycle but
neither this nor the cost of an effective silencer, should be consid-
ered a valid excuse for failure to use them. Even with silencer re-
dasign, the degrae to which more affective silencing can he employed
is limited by several other factors: the mechanical noise generaled by
brakes, pgears, and the Infernal combustion engine, and the noise
from tyre/roadway interaction,

3.1.2. BRAKES AND GEAR BOXES

Little applicable exgerimantation has been done on eilher gear
or brake noise, The study of these automotive parts is certainly Impor-
tant in the prevention of traffic noise, since mast urban traffic is
stop-and-go and thus requires the most gear shifting and brake appli
cation of any phase of vehitle operation. As in other areas of auto-
motive noiss, old or faulty parts and improper use {e.g. poor shitting}
produce the maximum amounts of noisa,

3.1.3. ENGINE NOISE

When a piece of vibrating machinery (such as an aulomohile
engine) is attached to a structure that radiates noise, redesign or
isolation of the vibrating elements may be the suilable approach to
noise controi.

Airborne noise produced by engine vibration becomes more and
more significant as better Intake and exhaust silencing Is realized, This
also places a practical upper limit op intake and exhaust silencing,
since further reduction would not be observable due to the predomi-
nance of engina noise,

The noise associated with combustion in an internal combustion
engine can be madified considerahly by changes in the cylinder pres-
sure time pattern, Noise level changes of 5 dB(A) for diessl engines
and 9 dB(A) for gasoline engines have been observed with cylinder
pressura pattern changes {33], These results suggest that further study
could provide worthwhile reduction in engine noise.

There is an increasing tendency for diesel engines to displace
gasoline engines - aven in the smaller engine sizes - because of better
fuel sconomy. Unfortunately, these diesel engines often produce much
more noise than gasoline engines, Bruckmayer of the Vienna Technische
Hochschule Graz concluded ifram his studies that a private car with a
diesel engine produces 6 dB(A) more than one with a gasoline engine
[7), [45], These dilferences arise from differences in design (such as
the seif-ignition mechanism that produces the diesel's characteristic
Yknock ") [33]. There is some possibility. of reducing the neise of
diesel engines through combustion control. Generally, the only ap-
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proaches to obtain significant reductions would require the modification
of the angine structure, isolation, or enclosure.

Diesel engine nolse increases by 30 dB per tenfold increase in
vehicle speed; gascline engine neise increases by about 45 dB, At
full lead, the gasoline engine Is quisler at low speeds than a corre-
sponding diesel engine; but since the noise increases at a higher
rate, the gasoline engine's higher speed noise is of the same order
as that of the diesel engine.

Noise is also transmitted through the engine structure by vibra-
tional energy transmitted through the engine mounts. In gasoline en-
gines, this noise can ovaerwheln the airboine componeni [33], Contral
of such nelse may require that the engine be more tighlly enclosed and
separated acoustically from its surroundings,

A particular axample of reducing engine noise in a bus by im-
proving the enclosure occurred in London double-decker buses, for
which lining and sealing the engine compartments achieved a reduction
of 6 dB(A) [13). With time, however, seals tend to weaken and the
angine to become more noisy,

3.1,4. TYRE/ROADWAY INTERACTION

Relatively little research has heen done on the other factors in
urban traffic noise - specifically tyre/roadway inieractien and aero-
dynamie noise, The National Research Council of Canada reports that,
for about 50% of the medium and large-sized passenger cars, iyre
noise pradominates at speeds aver 30 mph [12].

A common methad of urban noise abatement is to lessen stop-
and-go traflic and, hence, lhe accompanying noise; but this has the
effect of raising the average speed of all iraffic and increasing noise
from tyre/roadway interaction. According to a study conducted in the
United States, modern cars, under normal operating conditions, gen-
arate as much noise by tyre/roadway interaction as by engine/exhaust
conditions [1], Under extreme conditions, a very rough highway surfaga
can produce significantly greater noise from tyre/roadway interaction
- and high speed or acceleration increases that noise,

Many characteristics of the tyre, the roadway, and the vehicle
suspension are important in noise production, Tyre manufaciurers have
deveioped less noisy tread compounds and patterns, such as variations
in patterns at points around the tyre to break up sound harmonies
and fraquencies, The "singing" of tyres on fast-moving trucks is
usually caused by tread wear that leaves a pattern of small hales,
“suction cups' that pop as the tyre rolls [34]. Manufacturers might
deveiop tread designs that do not wear in such a way,

A change in road surface from rough to smooth asphalt can lower
the noise leval from tyre/roadway interaction by about 5 dB(A) [13].
Unfortunately, smooth asphalt provides substantially lower traction
in wet weather. Figure 9 compares the octave band noise spectra of
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passenger cars driving an various road surfaces: rough asphall, con-
crete, and very smeoth asphalt, It would be difficuit to determine the
relationshlp betwean the type of road surface and truck noise because
of the predominant engine and exhaust noiss,

Octave band
sound pressure fevel, d8
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. Necas |
[y "__::::-'.'_ [ Concrele
& —_—_".w”"_' R R'[ 10 cars
'_.—‘ \“""-...__
60 m e
Very smooth asphall
26 cars
50 R —
i0 = 1
315 63 125 250 500 1000 2,000 3,000 4,000

Frequency, hertx

Figure 9. Noise spectra for passenger cars on thres roadway surfaces, {at 25.
fool distance, 43.57 mph speed range,)

Source ; adapled rem Fig, 8.9 In Het, [1],

Assuming maximum exhaust silencing, moderate control of the
mechanical noise, and normal tyre tread designs, a large diesel tractor-
trailer combination can be expected to produce 10 to 15 dB higher
naise levels than a passenger car at the same speed - due to the
relative contact areas of the tyres with the road,

The amount of tread and the pattern of a tyrs, the condition of
the road (wet or dry), the stiffness of the tyre casing, the loading of
the tyres, and the coupling between the tyre and the vehicle body
are all factors that must be beiter understood for better control of
source holse.

3.1.5. AERODYNAMIC DESIGN
The other possible Source of vehicle noise is that caused by the

rush of air across a moving bady. Unfortunately, the common method
of research on this effect has been to put the vehicle engine in idle
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and lock the gears in neutral; this method determines the noise pro-
duced as a result of tyres and mechanica! * clatter"” as well as asro.
dynamic noisa. Certainly further specific research is needed, but it
appears likely that aerodynamic nolse outside the vehicle will be of
importance only at axtremely high speeds, if at all,

It should be noted that the engine cooling fan arrangement can be
tailorad to minimize noise due to excessive alr turbulence. Attention
should be pald te both the aerodypamic design of the fan and its
proximity to the radiator.

3.1.6. AGE OF VEHICLES

Age rapidly deteriorales the normal autemobile. In a study of
Braunschweig (Germany) Martin (cited in ref, [7])found that noise
levels reached during 50% of the time were 77 dB(A) for vehicles
manufactured between 1961 and 1963 and 72 dB(A) for vehicles
manufactured between 1958 and 19640,

For certain types of vehicles, Bruckmayer (cited in ref. [7]) found
that there Is a difference of 2 to 3 dB{A) between cars 1 to 3 ysars
ofd and the same type of cars 4 to 6 years old. Large diflferences
were stated to occur with increasing use: 4 dB(A) difference belwsen
trucks with mileage of 8,000 km and 25,000 km. An average differ.
ence of at least 5 dB(A) has bean recorded between the noise made
by new vehicles (1962) and that made by older vehicles, the differ.
ences in some casas exceading 10 dB(A) [11).

3.2, OPERATIONAL MODIFICATION

3.2.1. REROUTING

Since much urban housing is in the form of apartment buildings
or complexes, rarouting heavy trafiic away from predominantly resi.
dential areas would help to alleviata the discomfort and annoyance of
a great number of pecple in a short period of time, In many large
cities, thare are few belts or sections that do not contain some residen-
tial buildings. !n addition, many of a city's hotsls are located within
what are predominantly ''business™ districts, It would be difficult to
build an urban expressway that would not affect some people in their
homas or holel rooms,

If it is at all possible, through traffic should be rarouted before it
entars a town, Aithough a city bypass may be the longest route, it
should be the quickest way to get to the other side of town. Within a
city, strict rulings on commercial traffic, such as limits on the hours
of deliveries or the unloading of large vans, can lessan to some extent
the intrusion on the audio privacy of urban residents,
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The Wilson Report [4] suggests that limiting the numbers of ve-
hicias that pass through a particular district can be done by construc.
ting bypasses and "ring-roads ", Such rerouting reduces the traffic
through the centre of towns, since they rarely have street patterns
conducive to the efficient flow of heavy traffic, Obviously, well-planned
road construction would be an effective solution to the problem at
hand, hut such activities require much money and years of planning
and construction.

In the past, construction of bypasses and ring-roads has not kept
up with the increase in the amount of traffic; an adequate road build.
ing programme could greatly relieve the congestion and noise in many
of the supporting towns to Jarge urban areas. “Such measures, how:
ever, would still teave untouched the problems caused by internal
traffic... The local rerouting of traffic... is at most a palliative which will
be effective for a few years only, and much more drastic measures
will be necessary in the long run*'. [4].

3.2.2. NIGHT OPERATION

As previously stated, the lull in traffic noise levels at night is
becoming shorter and shorter — due to the increase in night traffic,
Soon night noise levels will approach those of the day, As Chapter 2
shows, sleep interference is a major reasan for apnoyance with noise,

Practical limitations on night operation can be made through fow.
ered speed limits and stricter control on violations of the existing
noise codes, A vigorous public information campaign for driver courtesy
might increase driver awareness and thus effect a quieter city night.

3.2.3. TRAFFIC FLOW

Many of the traffic studies that have been mentioned in this report
[1], [4), [11] concur that the noise from stop-and-go traflic {i.e., the
noise of decelaration, braking, or acceleration), whether at night or
during the rush hour, is the significant element in the urban noise
situation. The wide difference between noise produced during maximum
acceleration conditions and cruise conditions {1] (also see Figure 8)
suggests that the major fluctuations in noise produced by individual
vehiclss occur in situations of stop-and-go driving, such as at intersec-
tions, rathar than on the open road.

A ten-minute sample of noise from heavy daytime (stop-and-go)
traffic in New York City showed a mean value of B1 dB(A), and stan.
dard deviation of 4 decibels, at 15 feet from the traffic [16]. Other
data taken in the United States show motoreyeles about 15 dB(A)
noisier during acceleration than passenger cars [11).

There are several approaches to reducing the stop-and.go of traffic
flow. These include the use of synchronized traffic lights and the
creation of one-way streets. it is possible, however, that the creation
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of one-way streats may lessen congestion at tha expense of increasing
the traific and noise in side streets that were previously lightly trav-
alled,

The influence of permanent braking and accelerating noise has
been studied by the Federal Institute for Roads and Highways, (BAST),
FRG, Cologne, for a light signal-controlled pedesirian crossing in the
course of a major street. The results can be summarized as follows:

1. During the acceleration phases (the first 15 seconds aftar
"Red"), it is mainly the L95.value {background noise) which rises.
2. Noise level values during the "Stop" phases (signal showing
"Red', are markedly different, even at greater distances the
mean value L50 in such cases is approximately 5 dB(A) lower than
the average value,

3. During the change from "“Red" to “Green" the noise levsl
rises up to 18 dB(A)., The mean lavel fluctuation amounts to
mere than 20 dB(A).

4, Mean values, i.e. average values through all phases of the
signal are only slightly higher than the values obtained for freely
flowing traffic.

3.2.4. RECKLESS OPERATION

A similar problem invelves the reckiass, thoughtless (and concur-
rently noise-producing) operation of a motor vehicle, Most cities have
existing ordinances against * public nuisances”, but such laws are ra-
rely enforced,

Merely reminding the public of the existence (and interpretation)
of existing ordinances could increase individual awareness of noise.
producing activities, The WNational Research Council of Canada, in
justifying in-the-fisld noise level measurements with a simple A-weighted
sound level meter, commented that such an enforcement concept
aims at controlling the operator-machine combination, rather than
punishing the machine [12], The method puts a premium on "consid-
erate habits that may hopefully be carried over the various situations
where legal enforcement may be difficult or jmpossible”, (e.g., slam-
ming car doors late at night). Little is gained by regarding all drivers
as incansiderate or by penalizing all infractions of a noise code, Most
drivers are probably unaware of the amount of noise that they make.
A vigorous public information campaign might increase driver awareness,

3.2.5. HORNS, BELLS AND SIRENS

Other freguent nolse nuisances producing peak noises in the urban
environment ars the blowing of car horns, the sound of emergency
bells and sirens. In some countries, rush-hour traffic jams may be
particulariy characterized by an aenormous amount of irritated horn

blowing.
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in Paris and Vienna, for example, horn blowing has bean comple.
tely prohibited unless it is the only means of avolding danger or injury
to persons. A somawhat flexible interpretation of the meaning of
“injury " has mada this iaw effective and acceptahle. In Norway, only
acoustic warning devices approved by Norwegian authorities may be
used, In Belgium, horns must not be used beiween sunset and sunrise
(cited in ref. [7]). Regulations suggest the substitution of flashing
lights or headlights as warning signals. Limiting the use of horns,
bells, or sirens {o emergency situations would be a sensible way to
ellminate one particularly annoying noise source.

3.3. TRANSMISSION PATH MODIFICATION

When a high.speed, controlled access road must be built within a
city, it is impertant to know during initial planning what effects various
road designs and barriers will have on the inevitable noise from the
road, If, after thaese methods have been employed to achleve the
maximum noise reduction, the noise levels are still not lowered to
standards recommended for dwelling areas, then consideration must
given to replacing the existing activities by others that are more com.
patible with the nolsa lavel.

3.3.1. BUILDING LOCATION

Traffic poise generally decreases with increasing distance, but the
amount of the decrease depends on the nature of the source. Figure 10
shows the idealized ralative behaviour of the noise produced by a
composite of freely flowing vehicles, which acts as a line acoustic
source, and by individual vehicles, which act as point sources.

The figure lllustrates a situation with the sources and observaticn
points on grade, with no shielding structures or barriers, and with
average atmospheric attenuation included, Note that the noise " peaks™
due to individual sources decrease more rapidly with distance than
does the noise *background” due to a composite of many sources.

Measuremants made in Switzerland show that there is a ‘fore
area' near a road, in which the background noise level is practically
constant. The width of this area is of the order of a few metres only
when the traffic is dense and can increase to 100 metres with less
dense traffic, Beyond this ' fore area " lies a “rear area'' in which the
intensity of the noise decreases as one moves away from the road.
The noise peaks are cut cut more rapidly than the background noise so
that at a distance of about 200 metres from the road the background
noise alone prevails [43).

A committee of Scandinavian building authorities has used infor-
mation on the propagation of {iraffic noise to develop rules for a
minimum distance between highways and residential buildings [8], [9].
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The committee has chosen 59 dB(A) as the permissible average noise
lavel outside lhe bulldings. (This corresponds to 35 dB(A) inside the
buildings, which are assumed to have closed double-glazed windows),
Figure 11 Is the resulting dasign curve, Correction curves have been
prepared for cases whan the residences are not on the ground floor
or when thera are barriers or trees between the highway and the
residences. Recent work by Lindblad {40] indicates that the values of
sound attenuation used to develop Figure 11 may be over conservative
and that the minimum distance can be somewhat smaller than shown
in Figure 11,

Many large urban governments are redesigning entire sections of
their cities to provide more pleasant environments and, in some ways,
to attempt to alleviale the problems of servicing, safely, and health

that breed in congested areas.
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These restructured environments oifer the opportunity for inno-
vationh In civic design in regard to nolse abatement, In the *Bijimer-
mesgr" district project in Amsterdam [7], only low non-residential
buildings will be allowed along the motorway, In most cases these
buildings will form a screen hetween the motorway and the dwellings.
Wide spaces planted with trees and shrubs will be left between the
motorway and the dwellings to provide visual and seme acoustic

screening,

3.3.2, STREET WIDTHS
Since a large percentage of the world's major cilies were built

(and often rebullt) a long time before the coming of the automobile,
most of thelr streets are too narrow to accommodate more than two
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lanes of traffic, The narrowness of these streets also creates a special
noise problem that resulls from amplification and reverberation, When
streets are 12 metres wide batween the ironts of buildings, a sound
source of 95 dB is amplified te about 100 dB; for streets 6 metres
wide, 95 dB becomes 105 dB, In addition, most narrow streels are
also faced by a continuous line of adjacent buildings ~ a situation that
further increases amplification. When street widths exceed 24 metres,
no appreciable amplification occurs {7].

3.3.3. NOISE SCREENS

Several types ot noise screens ¢an act as adequate shields against
traffic moise. Existing buildings in urban areas naturally provide some
noise reduction, The presence of shielding buildings introduces a level
reduction of about 10 to 20 decibels, essentially independent of the
number of intervening structures [16]. However, few urban buildings
ware daesignad as noise screens; in fact most buildings reflect sound
waves in another direction,

In a study of the noise levels in London, tha Greater London
Council [7] made theoretical calculations of the noise reduction effect
of screens of varying height, For a protective barrier 3 metres from
the edge of a road 30 metras wide, some of the findings wera that:

~ 30 meatres from the screen, the total noise reduction varies

from 9 to 15 dB(A) for a 1.5-matre harrier; from 17 to 22

dB(A) for a 5-metre barrier; and 22 to 25 dB{A) for a 10-metre

harrier, Noise reduction due solely to distance is about 9 dB(A).

- 70 meatres from the barrier, the total noise reduction varies

from 14 to 20 dB(A) for a 1.5.metre barrier; from 20 to 27

dB(A)for a 5-matre barrier; and from 26 to 31 dB(A) for a 1O-

metre barrier.. Reduction due solely to distance is about 14 dB(A).

Rilcker and Glilck (Germany) have studied experimentally the sound
attenuation of 16 different screening systems for reducing traffic noise
[35). The best results were oblained when the screen surfaces can-
sisted of impervious sound-absorbing elements, The noise reductions
achieved ranged between 15 and 26 dB for such optimum systems.
Good performance was also obtained from systams consisting of over-
lapping sound-absorbing slats, similar to venetian blinds. Such systems
appear appropriate for use as roofs.

Grass, trees, or shrubbery would certalnly be visually pleasant
and acceptable noise screens for urban areas. Unfortunately, they
are acoustically not very effective. Swiss and Scandinavian studies in-
dicate typical attenuation values of 5 dB/100 metres for dense
plantings of trees [7], [36).

Josse, Rapin and Gilbert (France) using a 1:20 model have sim-
ulated the acoustic efficiancy of 90 different arrangements of screen
along a rectitinear motorway [44], The results obtained for frequencies
of between 500 and 1,000 Hz, representing, for a given traffic situa-
tion, a noise |evel exceeded for 50% of the time, showed that the
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noise attenuation achieved by means of screens was in all cases not
more than 15 to 20 dB{A). A list of values which can be applied direct-
ly by urban planners shows that the case using two vertical screens is
the least favourable and that it appears more economical to use higher
and inclined screens rather than vertical screens covered with an
absorbing material. The introduction of elevated expressways in urban
areas would call for a redesign of the guardrails, and the use of
screens or banks so as to permit construction on areas of land which
might otherwise be condemned if the recommended environmental
standards were to be cbserved.

3.3.4. ROAD DESIGN

Gliick has studied the effects of road design on noise and has
found that cuts are an effective way of reducing the noise exposure in
adjacent areas [37].

Tunnels would be an effective way to remove the noise seurce
antirely from ihe hearing range of the recaiver and yet maintain
existing traific routes within and across cities, Since tunnels have been
in use for many years to provide alternate transportation routes across
rivers or bays, the technology need only be refined for use on major
arteries. Furthermors, a significant contribution to noise reduction
could be attained by diverting passengers from buses and cars on to
subway systems.

Among many of the problems involved in the operation of tunnels
would be that ventilation systems must nat pollute the environment
with channelled noise and exhaust fumes; vents would have to contain
adequate baf{ling and, in some manner, filter harmful fumes or pol-
lutants from the exhaust, Tunnels would also have to be treated acous-
tically, so that the noise levels within would not be beyond reasonable
limits for the comfort of passing motorists, The effect of vibration on
overhead buildings would also have to be studied, The resolution of
one problem should not merely create a new inconvenience,

3.3.5. ZONING

An administrative approach to urban noise controf involves estab-
lishing specific zones with maximum permissible noisa limits. A govern-
ment would define the quality of the noise environment in aach zone
and allow individuals to choose the zone that best suits their sensitiv-
Ities and resources. it may then be possible to familiarize the public
with the meaning of the zones, so that nolse can be. considered in
purchasing real estate,

The authorities in the Paris region have investigated the possible
usa of noise zoning, based an a combination of the sound leve! and
duration of the noise [7]. In Group | of the proposed zoning system,
no residential building would be allowad. In Group ll, residential build-
ing would be allowed only if the outer walls and windows give adequate
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sound insuiation. In Group |Il, 8ll residential building would be per-
mitted but schools and hospitals would require special sound insula-
tion, In Group IV, all buflding would be permitted (see Annex1 - Chapter
on France),

Table 3 hereunder defines the basic (background) noise levels
and levels of frequent and infrequent peaks for specific zones set
by the Swiss in 1963, Districts in Tokyo are classified into five zones,
in which maximum nolse levels are specified, Austria alse has set
noise standards for living spaces In differant areas cited in ref. [7].

Table 3. TOLERATED NOISE LEVELS IN dB(A) SET BY SWITZERLAND IN 1963

Bachground Froquent Infraquent
noisa laver ! peaks? peaks?d
Zane
Nightd  Day  Night* Day  Night9 Day
Haspital and convalescent ...... 35 45 a5 50 55 55
Quiet residential .vvviiivrennan 45 55 55 65 65 70
MIXBD Leveeirirrrriimsyoninsens 45 60 85 ] 65 78
Commercial ... 50 60 60 70 65 75
industrial ... “ 55 65 &0 75 70 8o
Main arterial road ..o 65 70 70 [:{o] 80 ap

1.
- 2.
3.
4,

Bachground naise laval: average valua {mean leval without peaks),
Frequent paaks: 7-60 peaks par hour.

Inlrequent peaks: 1-6 paaks par haur,

“ Night*" s considared to bs from 10.0Q p.m. 1o 6,30 a.m,

Source: Adapted from reference (7).

3.4. ARCHITECTURAL MODIFICATIONS

If individual vehicles cannot be sufficiently silenced, nor their
operation successfully controlled, and If modification of the transmission
path is Impossible or unfeasible to achiave, then the remaining control
approach is through architectural medifications,

3.4.1. WINDOWS

Windows are usually the weakest acoustic link in insulating ocgu-
pants from outside nolse, and studles conducted have shown varying
results, The Building Research Siatlon (United Kingdom) [4], [41]
shows that when windows are cpen the differance between noise
levals outdoors and indoors will he about 14 dB on average; with
closed windows the difference is about 25 dB, whilst in dwellings having
double windows intruding noise may be reduced by as much as 45dB
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whent the windows are closed. A similar study [43] conducted by the
Swiss Federal Materials Testing Laboratory arrives at the following
results; 5.10dB for open windows, 15-25 dB for closed windows and
20.35 dB for closad double windows,

To achieve maximum reduction, the double windows have to be
sealed and fitted with panes of different thickness (e.g. 3 mm and
5 mm to 6 mm} with 8 inches or more between the leaves and lined
with a sound absorbing material, Sealed windows necessitate the pro-
vision of some sort of mechanical ventilation ar air conditiening. When
windows are to be opened they hava to be very closely fitted, Reducing
the size of windows will Improve insulation to soeme extent; halving
the size of windows will give a 3 dB improvement,

For many house windows, the lessening of noise reduction is
governed by the cracks or leaks around the glass panels, rather than
by the panels thamselves. Tighlly sealed storm windows or double.
glazad dwindows can easily reduce sound if conpventional windows must
be used,

Appandix XlII of the Wilson Report, for example, describes in
detail one of many possible window designs that could reduce noise
yat still provide light, visibility, and ventilation [4].

3.4.2. INTERIOR BUILDING LAYOUT

Much can be done to reduce the ill effects of noise by putting
the most vulparahble paris of a building as far as possible from the
main source of neise, or by turning them away from . With careful
planning, the warking or fiving areas that are most sensitive to noise
could be shielded by less sensilive areas. Offices, studies, and bed-
rooms could he placed as far away as possible from the exterior walls
exposaed to the traffic noise,
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CURRENT ADMINISTRATIVE AND LEGISLATIVE PRACTICES
IN MEMBER COUNTRIES

This Annex contains the results of enquiries conducted by

the Secretariat in support of the Report on Urban Traffic

Noise, It covers the following countries: Canada, France,

ltaly, Japan, Netherlands, Scandinavia (Denmark, Norway
and Sweden), Switzerland, United Kingdom



CANADA'

INTRODUCTION

Public interest in the subject of urbap traffic noise is rapidly
developing in Canada, News reports of activity and cencern are almost
daily occurrences and committees of citizens and officlals have been
set up in many places. This interast is oftan focused on specific noise
problems such as motorcycle noise, particularly at night, in otherwise
qulet residential areas, aircraft noiss, heavy motor.vehicle noise and,
most recently, snowmobile noise. The standard North American auto-
mobile, properly used, [s a ralatively quiet vehicle and is, therefore,
raraly a direct cause of concern, Nevertheless, there is general concern
about noisa poliution as one of several factors contributing to a general
deterioration of the environment,

Despita these encouraging signs of activity related to noise abate-
ment, it must be said that specillc legislation in this field is at the
embryonic stage in Canada. Furthermore, since Canada is a fedoral
state, legisfative responsibitity is distributed over three levels of govern-
ment, federal, provinclal and municipal, which makes it difficult to
assemble a comprehensive and up-to-date review of the situation in
Canada. Neverthelass, it is hoped that the following report will serve
as a raasonable guide to the present situation,

1. FEDERAL GOVERNMENT ACTIVITY

No central body has rasponsibility for motor vehicle noise caontrol
measures, (Note that civil aviation and airports are regulated by the
Government of Canada Transport Department which deals with noise
ahatement measures associated with aircraft certification and operation),
However, BHl C-137, passed by the House of Commons in March
1970, makes provision for future action in this field. A new law

1. We are grateful to Dr. E. Shaw of the Naticnal Research Council ¢f Canada
who has very kindly drafted tha chapter on Canada,
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known as the Motor Vehicle Safety Act (5.C. 1970) came into
effect during 1970 and is so defined as to permit action to deal with
impairment of health, More explicitly, the Minister of Transport has
stated that "we shall also study the relatienship between motor vehicle
noise and the impairment of health, Should the evidance indicate a
need to control nojse pollution from this source, regulations will be
issued under this act"™, it should be poted that agreemant has been
reached for a sharing of responsibility with the provinces. The Federal
Government would deal with new motor vehicies while the provinces
would deal with motor vehicles in use and replacementl and additional
parts for mator vehicles,

In a federal state, co.ordinated government action may be engen-
dered by advisory documents such as the National Building Code of
Canada, which in 1966 had been adopted in whale or in part by more
than 90% of the cities of Canada. In 1968, to meet requests for
Infermation from municlpal officials, the Division of Applied Physics
of the National Ressarch Council of Canada prepared a short report
antitled " A Brief Study of a Ratlonal Approach to Legislative Control
of Noise" (APS5-467). This report reviewed the legal and administrative
measures taken in Canada and in other countries, summarized the
technical information then available and recommended specific means
of controlling the noise levels due to motor vehicles, power lawn.
maowars, alr conditioning systems, industrial operations, etc, The report
suggested, as a guide, maximum decibel {db(A)] levals for the various
typas of noise and also recommended noise zoning, The recammended
noise limits, as from 1969, are as follows:

Passenger Vehicles - Small Trucks
At a distance of 15 feel :

= in 30 MPh ZONBS ..ovvrirenririmisrrriina i e e BO dB(A)

- in higher speed 20neS ......c..oviivniesineee. 88 dB{A)
Motorcycles

Al a distance of 15 feet:

~ in 30 mph zones daytime ..o, 85 dB(A)

-~ in 30 mph zones at night ...iccvvvvieiieiieenns v 82 dB(A)

= in higher speed ZONBS ..ieeveciinesoeee oo 90 dB(A)

Trucks » 3 tons
At a distance of 15 fest:
- in 3_0 MPh 2Z0MBS i, B7 dB(A)
— in higher SPEed ZOMBS ..vvvieviiriiererrnrvrisrerieneneriorern 92 4B(A)
Tractor Trailers
At a distance of 15 fest;

= In 30 Mph ZONBE  c.iivevsirriiirmirestermeenmnrereren e B7 dB(A)
~ In higher speed 2ON8S .....uvcerreeivvercrrinisseersarinninn 95 dB(A)
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Skidvos and Similar Snow Vehicles
At a distance of 15 feet:

- in 39 mph 20nes  .....ooeeeee R S 85 dB{A)
= [N higher SPEBY ZONES .vcvvververeerirrrersrsiesreressannes 280 dB(A)

It should be noted that the naise limits for motor vehicles recom-
mended by the National Research Council are supporied by measure-
ments of noise leval and spectrum for more than 4,000 cruising
vehicles. Furtharmore, where the recommended limits might be consid-
ered stringent in relation to current praclice (e.g, for air-conditioning
systems and snowmobiles), technical feasibility studies have also been
carried out,

Hundreds of copies of the National Research Council report have
bean sent, on request, to elected and appoinled officials, consultanits
and members of the public, Legislative action based on the report has
already bean taken by the cily of Ottawa (Appendix 1) and is under
discussion in several other places,

2, PROVINCIAL STATUTES
RELATING TO HIGHWAY TRAFFIC

Highway traffic is regulated by provincial statutes. Each province
has a statute section or regulation requliring that all motor vehicles be
equipped with an exhaust mulfiler in good condition to prevent ex-
cessive or unusual neise, In some provinces, the use of a muffler cut-
out, straight exhaust, gutted muffler, hollywood muffler, by.pass or
similar device, is expressly forbidden, Two provinces, Alberta and
British Columbia, have clauses which deal explicitly with loud and
unnecessary noise due to improper use of the motor vehicle (e.g. tyre
nojse dua to wheel spinning), The Province of Alberta has a section
regulating the night-time operation of motoer vehicles on residantial
streets within urban areas.

The seffectiveness of thase measures is not easy to determine but
the numbers of court convictions registered in two provinces are indi-
cative, In the Province of Ontario, which has more than 2,000,000
motor vehicles, it is reported that 26,538 convictions were registered
in 1968 under Section 42 which covers noise, faulty mufflers, fumes,
smoke and alarm devices (horns), It is not known how many cases
related to noise offences, It is also noteworthy that 1,397 convictions
woere registered in the Province of British Columbia in 1968 under
Sectlon 7A,01 which deals with loud noise due to spinning tyres and
similar improper use of the motor vehicle,

Elsewhere, it i5 recognized that statutes containing verbal descrip-
tiens of noise are not entirely satisfactory since It is left to the judge-
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ment of the police officer whether a particular noise Is excessive or
unnecessary,

All provinges impose speed limits of 30 miles per hour in cities,
towns and viliages except on designated arterial roads and freeways
whare highoar speed limits may be set, These speed limits are imposed
for safety purposes and genarally enforced. It is recognized that noise
emission is related to vehicle speed, but there is no avidence that
noise levels have aver been considerad in setting speed limits,

in the Province of Alberta, the recently appoinied Albarta Advisory
Committee on Pollution Control has formed a sub-committee on noise
which is particuiarly interested in urban traffic noise contral,

3. MUNICIPAL ANTI-NOISE BY.-LAWS

Local municipalities in Canada are entities created by the provin-
cial governments with limited powers to prohibit or regulate *unusual
noises or noises likely to disturb the inhabitants ",

In 1958, the Municipality of Metropolitan Toronto passed a special
By-law No. 835, which was slightly amended by By-law 1790 in 1962
and approved by the Ontario Department of Transport in 1563, 1964
and 1965. This by.law defined undue noise (from a motor vehicle) as
“any sound, the overall sound pressure level of which exceeds 94
decibels when measured at a distance of 15 feet or more from its
source by use of the C.weighting scale and the siow satting of a sound
level meter”. In 1963, a summons issued under this by-law was
dismissed by the magistrate but his decision was appealed and was
reversed in County Court on 2nd November, 1964. The driver of the
vehicle was fined $25. Despite this initial success, it would appear that
no further charges have been laid under this by-law since that time,

In 1968, the City of Ottawa sought special legislation in the Ontario
lLegislature to enable it to deal more effectively with motor vehicle
noise and other problems. This legislation was approved with amend-
ments and received assent on 11th April, 1968. The City of Ottawa
was then able to prepare a by-law basad upon the recommendations
contained in the National Research Council of Canada Report. This
most recent By-law No, 163-69, was passed by City Council on 2nd
September, 1969 and approved by the Ontario Department of Trans.
port on 22nd October, 1968, In connection with the enforcement of
this by-law two police officers have received special training in the
use of a sound level meter, In this connection also, one may refer to
an outdoor noise “thermometer” bullt by the Canadian Research
Council which displays the dBA sound level of passing vehicles for the
benefit of the drivers. This “thermometer”" is available to cilies an
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loan for educational purposes and was used by the City of Ottawa in
Spring 1970, in connection with the enforcement of the new by-law,

In the city of Edmonten, Alberta, an ad hoc commitiee of experts
surveyed the noise levels in eight areas of the city and prepared a
draft by-law similar to that of Ottawa which Is now awaiting final
approval by the City Council. When the by-law is passed it Is expected
that a 3-month introductory period will precede legal enfercement,’

4. TRAFFIC FLOW

In Canadian cities, it is the general practice to minimize the move-
ment of heavy motor vehicles on residential strests. This is accom:
plished either by designating mandatory *truck routas” or by prohibi.
ting through traffic in residential areas. The purpose of these measures
Is to presarve the aesthetic values of rasidential naighbourhoods, to
minimize noise and nuisance and to prasarve property values,

In recent years, systems of one-way Streets have been estab-
lished in most Canadian cities, particularly in congasted downtown
areas, for the purpose of increasing the traffic carrying capacity of
these streats. For the same reason, sophisticated traffic flow control
devices have bean installed in many places in recent years (e.g, com-
puter-controlted traffic signals)., There is no evidence that possible
noisa control benefils have ever been considered In making decisions
about such matters,

6. URBAN PLANNING AND HIGHWAY LAYOUT

The cities of Canada have, in recent years, prepared and adopted
overall plans which inctude industrial, commercial and residential zon-
ing. While it has been recognized that industrial-commercial zones pro-
vide effective acoustic and aesthetic barriers between major traffic arte-
ries and residential areas, many new traffic arteries and freeways do
pass through rasidential areas, particularly in older parts of the cities.

In the past year or two, there has Dbean evidence of changing
attitudes, howaver, In Ottawa, for example, a proposal to route major
traffic arteries through the "Glebe" area has been strongly contested
by the residents and various alternative proposals are now under study

I, The City of Calgary, Alberta, recently approved an antinoise by-law which

took elfact on 315t Octobar, 1970 (see Appondik 2).
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by a committee of citizens and officials, The citizens have argued
that the proposed traffic route would destroy a dasirable residential
area by splitting it in two, create excessive noise, reduce aesthetic
values and lower the value of proparty,

On a much farger scale, the proposed extension of the Spadina
expressway (a depressed {reeway to the centre of Toranto) has been
strongly opposed by many people, In this case il has been argued that
the number of motor vehicles in the ceniral area must be limited if
essential environmental qualities are to be preserved, and that this
requires investment in public transportation systems rather than
expressways,

It should be noted that grade separation is generally considered
essential for downtown expressways, Moreover, elevated highways have
generally proved very costly so thare is a strong tendency to build
depressed expressways for reasons of cost alone, though it is re-
cognized that there are acoustic benefits. Hence, depressed express-
ways are being built in Capadian cities but, in most cases for reasons
other than noise abatement,

This trend is confirmed very cogently by two case histories in
Montreal. In the first of these, it was necessary for I'autoroute Décarie,
which is 3.3 miles in length, to pass through several municipalities in
the west end of Montreal. For aesthetic reasons, not for noise abate-
ment purposes, it was decided to build this expressway in cutting. The
National Research Caouncil was, however, consulted about the acoustic
design of the cutting. In the sacond case, hospital authorities ashed
that a soction of expressway be depressed. This was in fact done but it
is probable that a cutting would, in any event, have been chosen as the
best means of crossing an important raliway and a major traffic artery.

Recent practice in British Columbia with regard to freeway design
in urban areas included noise pollution as ene of the faclors assessed
in selecting an optimurm solution.

6. SCOUND INSULATION OF RESIDENTIAL BUILDINGS

Suparior sound insulation against external noise has been requirad
for apartmant buildings erected in the vicinity of an airport in Canada,
but ne case is known where sound insulation has been required for
residences built near traffic arteries,

Double glazing to provide adequate thermal insulation against the
sgvere winter climate is normal in Canada except in the warmer coastal
regions, This also provides substantial sound insulation against traffic
noise but is, of course, of no avail when the windows are open In
the summer, Year-round air.conditioning with permanent double glazing
has hecome fairly common n commaercial and industrial buildings and
is also found in a small percentage of residences,
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Appendix 1

CITY OF OTTAWA BY-LAW 163.69"

_ Abylaw of the Corporation of the City of Ottawa prohibiting noise
in the operation of motor vehicles on the streets and public ways.
foll The Council of the Corporation of the City of Ottawa enacis as
ollows:

1. Inthis by-law:
a) "vehicle" shall mean a_vehicle as defined in Sub-section 29 of
Section 1 of the Highway Traffic Act, R.$.0. 1960, Chapter 172;
b) "noise level in dBA wunits” shall mean the reading of any
sound .lavel meter which meets the International Electro-technical
Commission Standard No. 123 or the British Standard No, 3539,
Part 1, or the United States of America Standard S1. 4.1961,
whan such meter is sat on the A-weighting network and the fast
rasponse;
¢) "night" shall mean the period between 9,00 o'clock in the
aftarncon and 6,00 o'clock in the forencon of the fellowing day.
2. Noparson shall operate or cause to be operatad a passenger ve-
hicle or truck with rated gress vehicle weight of less than 6,000 Ibs.,
the noise from which vehicle at a distance of 15 fest or more has a
level greater than 83 dBA.
3, No person shall operate or cause to be operated a motorcycle, the
noise from which motercycle at a distance of 15 feet or more has a
level greater than 88 dBA in the daytime and 83 dBA at night,
4. No person_shall oparate or cause to be operated a passanger vehi-
cle or truck with raled gross vehicle weight of 6,000 [bs. or more, the
noise from which truck or passenger vehicle at a distance of 15 feet
or more has a level greater than 90 dBA,
5. No person shall operate or cause lo be operated a tractor trailer,
the noise from which tractor trailer at a distance of 15 feet or more
has a level greater than 90 dBA.
6. Every person who contravenes any of the provisions of this by-law
shall, upon convictlon thereef, forfeit and pay at the discretion of the
convicting magistrate, a penalty not exceeding the sum of $300,00,
exclusive of costs, for each offence,
7. Seclions 8 and 20 of By-law No, 268-56 are hereby repealed.
GIVEN under the corporate seal of the City of Ottawa
this day of , 1969,

1. This by-law was approved by Board of Control on 19th Aupust, 1969,
passed by City Councll on 2nd Septembar, 1969 and approved by Ihe Ontarle
Dapartmant of Transport on 22nd Oclober, 1969.
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Appendix 2

CITY OF CALGARY

Anti-Noise By-Law

o take effect as fram 31st October, 1970

LIMITS FOR MOTOR VEHICLE NOISE AT A DISTANCE OF 15 FEET

Speed Speed Speed
[oss than 30.45 greater than
30 mph mph 45 mph
Light motar vahicles, cars, motor.
cycles, light trucks ... 80 dB(AY a5 dB(A} 88 dB(A)
Heavy truchs ... 87 dB(A) 91 dB(A) G5 dB(A)
Traclor trallers ... BB dB(A) 94 dB(A) 98 dB(A)
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1. ORGANISATION OF MEASURES FOR THE CONTROL
AND ABATEMENT OF URBAN TRAFFIC NOISE

In France, there is no central body responsible for the averall co-
ordination of the noise abatement activities of the public authorities,
and the creation of such a body is not planned for the immediate
futura,

A number of government departments, howaver, each in its own
field, have responsibilities in this connaection:

- the Ministry of Equipment, responsibile for laying down noise

lave! standards for vehicles and for defining the conditions of sale

of vehicles and new axhaust systems;

- the Ministry of Health, respansible ~ in particular, through the

agency of the Noise Commission — for assisting in the definition

of desirable nolse lavels;

- the Ministry of the Interior and the Ministry of the Armed Forces,

rasponsible, by means of the police force and gendarmerie, for

the enforcement of approved legislation and regulations.

It Is interasting to note that the French Anti-Noise League was
declared to be "in the public intarest” in 1963 and from that time its
activities have been subsidized,

In addition, at the end of 1969, an Inter-Ministeria! Committee was
set up by the Prime Minister to study the nuisance problem. This
Committes's roport contains proposals for dealing with water and air
pollution and for reducing annoyance caused by nolse.
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2, REGULATIONS AND PRACTICAL MEASURES
FOR LIMITING VEHICLE NOISE

2.1, VEHICLES AND THEIR USE

The noise produced by motor vehicles is the subject of detailed
regulations! which lay down noise limits, varying with vehicle categery,
that must not be exceeded,

The main principles of these regulations ars as follows:

-~ The noise produced by a motor vehicle and measured during

approval testing, by type or singly, for the vehicles of the category

concerned, must not exceed the figures shown in the following
table, a one decibel tolerance being allowed:

Maximum
Vehicle category 'l‘:\::‘,’
dB(A}

Mopeds ..., e 76
Light Motor eYCIBS .ovvirmmivreeecrioniisiin 80
Mator cycles and markal garden tractars ..., B6
Commercial vehiclos of up to 3.5 tons ladan
WeiEh L s e B3
Privato cars ... 83
Public transport vehicles .i.ccviviiimermmmnrinnene. a0
Commercial vehicles of cver 3.5 tons laden
waight, agricultural tractors and sell-propelled
agricultural machines ..o 80

- The parts of the vehicle and in particular the exhaust system

should be kept in good condition or replaced as necessary so that

the noise produced by the vehicle does not exceed the levels laid

down,

- Any change whatsoever to the exhaust system likely to increase

the noise emitied by the vehicle is prohibited,

= In built-up areas, the use of excessively high engine speeds,

particularly when starting or whan stationary, and repeated * rev-

ving " of the engine, are prohibited,

Additionally, there is a limitation on the use and type of audible
warning devices,

1. Ministerial Ordar of 25th Qctober, 1962 concerning the measurement of
noise preduced by molor vehicles (the full text of this Order is reproduced in

Appoendix 1, page 91).
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The usa of multi.tone horns, sirens and whistles is prohibited,
Retween nightfall and daybreak, warning signats must be visual by
means of headlamps, audible signals not being allowed axcept in cases
of absolute necessity. In built-up areas the horn must not be used
except in cases of immediate danger, and the signals given must be
short and great moderation must be exercised.’

Should the devices intended to prevent a vehicle from being ex-
cessively nolsy have baen modified or removed the police or gendar-
merie have the right o require the vehicle to be taken off the road
until the owner has restored it to its proper condition. ?

Additionally, any person contravening the provisions concerning
nalse produced by motor vehicles can be fined Frs. 40 to Frs. 60 and,
for a repeated offence, can be sentenced to eight days or more impris-
onment,?

When the police or gendarmerie officers stop the driver of an
excessively noisy vehicle, they not only charge him with an offence but
also issue a summons to him to bring the noisy vehicle to the test
cantre nearest to where he lives.?

in the noise tesling centres, the vehicles are examined by means
of a sound-level meter as laid down in the specifications attached to
the Order of 25th OQctober, 1962, This measure is designed to bring
prassure on the offender to have his vehicle repaired befors presanting
it at the test centre, |f the vehicle is not brought within a period of
one month from the date of the coffence, a fine of Frs, 60 to Frs, 360
can be imposed.®

In principle, each county (Département) has its test centre, gener-
ally in the vicinity of the main town and equipped either with portable
sound-level meters or laboratory vans, Testing takes place on set days
each month,

In praclice, police officers may stop all vehicles making what
seams to them to be excessive noise. They fine on the spot if the
cause of the noise is apparent: damaged or obviously modified si-
lancer, unnecessary “rewving" of the engine when stationary or ex-
cessive acceleration etc. {f the cause of the nolse is not visible (where,
for example, the baffles have bhoen removed from the silencer), or
whore doubt exists, the penalty is not imposed until aftar inspection
in a test centra,

Police officers on normal duly are not equipped with noise mea-
suring instruments but directives are given te them from time to time,
and they are given instruction on how to focate those parts of vehicles
that are sometimes modified in ordar to make them noisier,

1, Articles 31 ta 35 of the French *Code de la Route".

2, Arlicle R 278 of the " Code de la Route ™,

3. Article # 239 of the " Code de la Raute ",

4, See Seclion 4; Annual statistics on the number of vehicles checked in
Paris at the Neise Testing Centre and results of the 1968 anti-noise campaign.

5. Article R 242 of the " Code de la Route ",
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2.2. TRAFFIC

Very many traffic bans have been decided at local level on certain
roads, mostly for heavy load-carrying vehicles but sometimes for all
vehicles, These bans may be continuous and total, or limited to certain
hours or a cartain period of the year. Diversions by-passing the cenire
of built-up areas are a feature of practically all main arterial routas,
They have many purposes: lightening traffic in town, easing pedes-
trian movement, protecting places of tourist interest and safeguarding
the peace of those living near the roads.

These bans or limitations are so numarous that it is impossible to
list them hare. The following two examples, however, are interesting:

i) In Paris, the island of Saint-Lowis has been put out of bounds

to motor traffic from 6.00 p.m. to 2.00 a.m. as from lst Septem-

ber, 1269, apart from the two main roads joining the two banks
of the Seine.

if) By inter-prefectoral Order, commercial vehicles are prohibited

from poing through the towns of Anse and Villefranche - near

Lyons - as from the month of August, 1969. This measure was

taken as the result of trouble betwaen inhabitants and vehicle

operators. Many trucks were no longer using the Anse.Villefranche
diversion after this was made part of the toll motorway section,

The inhabitants had then protested against the nolsy traffic jams

caused by commarcial vehicles in the main street of the town.!

Maraover, a number of spas and health resorts ~ Viitel in particu-
lar — have created “silence zones" whare motor traffic is controlled
and whare efforts are made to reduce the generation of noise.

In Viitef, the main hotels and buildings used for conferences are
located in the ' Par¢ Thermal' green zone, an area closed to traffic
from 10,00 p.m, to 7.00 a.m. Traific barriers are placed in position
every evening by the municipal police and signboards Indicate alter-
native routes.

In all built.up areas, speed is rastricted, This limit is generally set
at 60 km/h, but at local laval it may be reduced for a particularly
dangerous road or raised to 80 km/h in the case of a road that is
part of a main traffic route. Very often, different speed limits apply
to different types of vehicle (cars, heavy load-carrying vehicles, motor
cycles).

It should be noted that these measures are primarily taken because
of the danger of accident and not because of noise,

Various other measuras are taken at local level to ease the traffic
flow: one.way streets, temporary diversions, recommended routes,

1. it should be noled that at the boginning of 1970, the toll an the motor.
way was lowered for commercial vehicles 50 as to dissuade their drivers from
crossing Anse and Villefranche by the main road,
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The main purpose of these measures is to improve traffic flow but
in some cases they have a not Insignificant secondary effect, the acous-
tic anvironment ceasing to be made up of a succession of peak noises
and hecoming a continuous background noisa,

3. LOCATION AND CONSTRUCTION
OF THROUGH ROADS AND BUILDINGS:
SOUND INSULATION OF DWELLINGS

In some cities (Paris, Lyons and Marseilles in particular) roads
have been built or are being built in cuttings or in tunnels. The design
and choica of motorway layout are very often guided by trafiic flow
and cost considerations, more raraly by asthetic factors and very seldom
by noise considerations.

Nevertheless, research Is underway on acoustic barriers designad
to protact the inhabitants living in the vicinity of urban exprassways.
A study by the Centre Scientifique et Technique du Batiment (CSTB)
conducted for the Transport Research |nstitute (IRT) has resulted in
a list of noise reductlon values for various types of barriers, which can
be used directly by urban planners, Furthermore, full.scale tests using
a 300-metre-long screen will be performed jointly by the Paris region
authorities and the CSTB (see aiso para. 3,3.3. of the main report).

The town planning authorities for the Paris area have suggested
that in order to prevent the average noise-level exceeding 60 dB{A) in
front of dwellings ~ this is the acoustic threshold that, according to
the results of surveys should not be exceeded - thrae different types
of regulations would need to be adopted, depending on the local
situation,

Assuming that the motorway takes the form of an approximately
50-metra-wide platform, the rules would be as follows;

A. Optimum clearance of the areas on either side of the motorway
whenever land utilization requirements are not such as to justify the
employmant of less effective protection, This rule, which must be sys-
tematically applied in rural areas, includes a 100-metre building line
necessary to provide an adequate margin for the future and an exten-
sion of further 50 metres for private housas (which may thus not be
buit closer than 150 metres from the edge of the motorway) and 100
metres for higher buildings (which may therefore not be situated at
less than 200 matres from the edge of the motorway).

B. This rule is for genaral application in urban areas. It features a
50-maetre building line {which can be reduced to 25 metres for second-
class expressways), and the possible presence of buildings other than
residential up to a furthar 50-metre line.
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Dwelling houses may be built between 100 and 150-metres from
the edge of the carriage way if they are no more than 12 metres in
height (groundfioor plus 3 storeys). Belween 150 and 200 metres,
residential buildings may not exceed 37 metres in height,

C. The application of this rule should be preserved for the excep-
tional case represented by the densest parts of the built-up area, Its
principle is to allow a choice between protection by distance and pro-
tection by screen. Under this rule the building line can vary from 10
to 25 metres from the road, Only sound-insulated dwellings or build-
ings other than living accommodation may be authorized in the area
between this bullding line and a distance of 100 metres from the
carriageway. Within the area lying hetween 100 and 150 metres from
the edge of the carriageway, thae height of residential buildings must
not exceed 15 metres, The foregoing provisions could be madified if
the buildings were separated from the expressway by a screen,®

It should be noted that these draft regulations ara still under
examination, The adoption of urban regulations ralative to traffic noise
is difficult in view of the presently available information on the econo-
mic aspect of external costs and the validity of annoyance thresholds,
It may well be that by developing regulations based on a functional
classification of highways and a too normative definition of zoning and
annoyance the regulation will be teo rigid in relation to the inharent
limits of urban planning.

The success of such regulations will probably rest with the variely
of development strategies chosen by cities, taking Into account the
varicus protective methods available and their efficiency.

As regards the acoustic Insulation of buildings, and in order to
help architects and tewn planners to allow for noise problems in their
projects, the CSTB organises regular courses of instruction in acoustics
and visits to the experimental station at Champs-sur-Marne, whare
practical examples of high-quality acoustic insulation are on display.
Referance might also be made to an interesting project -~ the creation
of a naw town, Vaudreuil, which is being studied in detail by environ-
mental experis with the aim of making this experimental town a silant
ane,

4. NOISE ABATEMENT IN PARIS

Although noise abatement is now organised at national level by
the ministries concerned, it originated in Paris, the first step coming

1. By a scraen is meant a barrier through which sound cannot pass, at least
1.5 m abovo the laval of the carriageway along the edge of the road and in con-
tinuous sections of at least 100 metras in length.
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from the Préfacture de Police: On 20th July, 1954 the Préfet de
Police slgned an Order prohibiting the use of horns, Qn the 5th June,
1958, the Order on noise was issued (see Appendix 2, page 94), the
maln content of which was later used for the formulation of the Natlon-
al Ministerial Order of the 25th October, 1962, (See Section 2.1
above and Appendix 1).

Furthermore, since 1963, a vehicle noise control centre is in
operation, and is located in the Bois de Vincennes. At this test centre
the annual statistics provide the following figures:

Number
vear of vehicles checked

1963 ...... 2,544
1964 ..., 1,008
1965 ... 2.084
1966 ... 1,884
1967 v 822
1968 ... 1,529
1969 ... 2,501

Moraovar, legal actions have been taken in a large number of
cases for noisy axhaust systems or excessive use of the horn:

Noisy Excessive
Year exhaust  use of horn
1967 ..veae 3,347 9,597
1968 ....... S83 5,831

The Paris police do not confine their action to traffic noise alone,
Manufacturers and contraclors causing undesirable noise may be made
to take remodial measures, these being required by the Préfecture
de Police when the complaints received are proved to be weill-founded.
Additionally, since March 1960 the operation of pertable radio receiv.
ers in the streets of Paris Is prohibited and the use of rubber or
plastic dusthins has been made compulsory in order to reduce the
annoyance of refuse collection in the aarly hours.

But il Is mainly the anti-poise campaigns that have attracted public
attention, The meost recent anti-noise campalgn was organised from
18th-30th November, 1968,

It was given publicity in all available media {posters, advertise-
ments in nowspapers and on radio and television, etc.) and comprised
two siages, In the first, offences were not reported, the drivers of
axcessively noisy vehlcles were simply asked to remove the cause of
the nolse and to visit the test centre. In the second stage, legal action
was taken and the offending drivers taken to court,
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Thraughout this campaign and the week that followed, i.e. up to
the 7th December, 1968, two test cantres were operated by the tech.
nical department of the Préfecture de Police: one in the Bols de
Vincennas for all vehicles (this centre incidentally is used throughout
the year and not only during the anti-noise campaigns); the other was
set up in the Place des Invalides in the 7th Arrondissement and re-
servad exclusively for motercycles and mopeds.

These centras ware open avery day except Sunday, from 8.00
a,m, to 6,00 p.m. Attandance thers was not restricted purely to driv.
ers stopped by police officers and instructed to bring their vehicles
along; any person wishing voluntarily to have his vehicle’'s noise level
chacked could go.

1,161 wvehicles were tested as the result of their owners being
instructed to attend and 173 wvehicles were brought spontapecusly
during this campalgn, This total of 1,334 vehicles was made up of
905 cars and trucks and 429 motor cycles and mopeds.

It was found that 1B% of the cars and trucks tested and 24 %
of the motor cycles and mopeds were emitting noise of unacceplable
level. It should be noted that in line with the spirit in which this
campaign was conceived, the owners of the vehicles stopped were
asked to have them repaired before they came to the test centre, It
is clear that a larger number of them foliowed this advice, otherwise
the proportion of vehiclas with unacceptable noise level would have
been very much higher, since only those vehicles were stopped which
were audibly preducing an abnormal amount of noise,

From the tables below, in which the resulls of the tast have been
reproduced, it can be sean that there are three basic reasons liable
to cause vehicle noise to reach an unacceptable level:

- exhaust system worn due to age (silencer holed by rust) or

accidentally damaged;

NUMBER OF TESTS CARRIED QuUT
BETWEEN 18th NOVEMBER AND 7th DECEMBER 1968

Molor cycles
and mopeds Cars

N umbar of vahicules altending

on instructions from the

municipal police  vevinsiienniin 333 828
Number of vehicules brought
VOIuRIarily oo 96 77
Total vehicles tested ... 429 9058

Narmal Unaccept,  Narmal Unaccept.

325 103 749 161
Results by catCBOry i, (76%) (24%) (B2%) (18%)
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- axhaust system modified by vehicle owner;
- original exhaust system replaced by a so-callad ** sports" exhaust,
supposedly Intended to increase the power developed by the engine.

All vehicles testad whose exhaust system was defective or had been
modlfied were without exception found to be unacceptable, As regards
the category of vehicles whose original exhaust system had been re.
placed, 80 % wara considered to be excessively nolsy,

For the most part, those people who were called to the test centres
showed, when they cams, complete undersianding of the reasons for
the campaign and its usefulnaess.

RESULTS OF TESTS BY YEAR OF MANUFACTURE
(Motor vehiclas anly, the year of manufacture of motor cycles
and mopeds being in general unknown}

Normal Un-
noise acceplable

Year Total level level

% %
Prior ta 1959 e 174 1344(77) 40 (23)
1959 wiiiees . 45 42 (93) 3 (7
1860 42 39 (93) 3 (N
77 63 (82) 14 (18)
86 76 (BB) 10(12}
79 72(91) 7 (9)
95 84 (88) 11(12)
100 8l (8l) 19(19)
74 55 (74) 19 (26)
63 47 (75) 16 (25}
70 51 (73 19 (27}
. 905 744 161

Total e

ANALYSIS OF CAUSES FOR WHICH THE NOISE LEVEL OF CERTAIN VEHICLES
WAS FOUND TO BE UNACCEPTABLE WHEN TESTED

Normal nolse Unacceplable
level noise level

Vehicles with defoctive
axhaust SYSteM ...cccnesieeas ]
Vehicles whose exhaust syslem
had been modified by vehicle
QWNET  arvervennsimnirniseserssnsnostiios
Vahicles whose axhaust system
was different from that
originally fitted ..oocenrnaiviarernnns

150 (100%)
. o 43 (100%)

8 31 (BO%)
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5. SURVEYS OF URBAN TRAFFIC NOISE

The requirements of the authorities responsible for town planning
and building have, for some years now, made it essential to conduct
surveys designed 1o assess the annoyance caused by urban traific
noise,

At the request of the Paris District authorities and the Ministry
of Equipment, the Scientific and Tochnical Cenlre of the Building
Industiry (CSTH) carried out:

a) In 1965, a survey among people living alongside the south

moterway and the Paris ring motorway; and

b) towards the end of 1968, a large-scale survey based on a

sample of 2,000 paople living in the Paris area;

a) 1865 survey

The sample of familias invelved in this survey (420 interviews)
was based on acoustical considerations, the noise levels used being
the average noise levels (excaeded for 50 % of the tima) measured at
the front of residential buildings.! It was considered that fevels inside
the dwellings are 10 to 15 dB iower than the measured level when
the windows are closed, and O to 5 dB lower when the windows are
open.

Nine residential communities alongside the south motorway and
the ring motorway were selected: altogether 420 families were called
on. The most distant dwellings were 150 metres from the side of the
motorway and the closest 10 metres away. Noise levels recorded
ranged from 53 to B1 dB(A).

The questiennaire contained 66 questions, 38 of them refating
to motorway noise. Fiftesn of these questions were designed to enable
an annoyance scale to be constructed so that annoyance scores from
0 to 10 could be awarded, the value 10 coerresponding to maximum
annoyance. According to the authors a'fairly high degree of correlation
{r = ,61) is shown to exist betwaen annoyance scores and noise lavels
at least In so far as buildings parallel to the motorway are concerned.
On the other hand, a faster increase in annoyance Is observed once
avarage external noise level reaches a peint between 62 and 64 dB(A).

From the results they had obtained the CSTB research workers
estimated that a critical annoyance lavel is reached when the noise
level attains 60:65 dB(A) at the {ront of the buildings,

1. La gfne due au bruit de la circulation automobile, Une enquéta auprés des
riverains d‘aularoutes, (Annoyance caused by vehicular tralfic noise. A survey
a;rgg%f those living alongsive molarways). CSTB Publication No. 88.762 (O¢tober
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b) 1968-1970 survey

The results of this survey are not yet analysed and discussion
must therefors be restricted to its objectives and the method of ap.
proach adapted. !

The overall purpose of the survey Is:

- research into physical parameters characterizing traffic noise
and providing optimal correlation with claimed annoyance and
disturbance of sleep In urban situations;

- the dafinition of maximum noise levels not to be exceeded at
the front of residential buildings;

- the devising of a method enabling the characteristics of urban
traffic noise to be worked out on the basis of the road cross-
section and the intansity and type of traffic carried;

- the compilation of a catalogue of casa studies: roads of various
types with and without traffic lights,

~ The study Is based upon a comparison between physical nolse
measuraments and the results of tha attitude survay.

The measurements relate to 100 points throughout Paris and its
suburbs, 20 people being interviewed at each point.

The roads along which acoustic measurements are taken are of
various types: one-way and two-way through traffic roads, local roads,
cross-roads and internal net-works in housing complexes,

The noise readings are made at the front of buildings at different
heights,

The psycho-sociclogical survey itself was preceded by a pilot survey
the results of which were used to establish an annoyance scale. The
replies to the questionnaire and the annoyance scores obtained by
means of the annoyance scale will be cross-analysed with various
physical parameters: nolsa level in dB(A) exceeded for 1%, 10 9%,
50% and 50% of the time and a coefficiant combining into a single
formula the noise level exceeded for 10% of the time and that
exceaded for 90 % of the time,

An attempt will also be made to differentiate annoyance in relation
to the time of day at which exposure to the noise occurs (morning,
day-time, evoning, night-time), and faking into account tha number of
rooms per dwelling exposed to the nolse, occupants' sensitivity to
neise, ete,

Bafore terminating this report on the efforts being made in France
to raduce noise due to traffic in towns, it is interesting to note that the

1. Information supplied by the Acoustics Division of the CSTB.
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first legislation on nofse abatement was formulated no less than 161
years ago. Thus the Penal Code of 12th February, 1810 inciudes the
following provision;
“Those causing or abetting the causing of offensive or nocturnal
noise, uproar or assembly disturbing the peace of the neigh-
bourhood will be llable to a fine of 40 to 50 francs”, '
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Appendix 1

MINISTERIAL ORDER DATED 25th OCTOBER, 1962
CONCERNING THE MEASUREMENT OF NOISE PRODUCED
BY MOTGOR VEHICLES

Article 1
The noise produced by a motor vehicle and measured during type
approval tests or singly shall, for vehicles of the category ¢concarned
and except as otherwise provided in Articles 3 and 6 of this Order, not
exceed tha figures shown in the following table, a one decibel iolerance
being applicable o these values;

Maximum
noise
Vehicle category lavel
dafa)
Mopeds ... eE s Rt R e s IR R e R R e ng thb 786
Light motor cycles ... . . 80
Maotor cyclos and markel garden tractors ... :1
Commaercial vehicles of up 1o 3.5 tons laden
WEIBNL iiiiiivs s e 83
Private cars ..o 83
Public transport vehicles ...emvereriseninnon 90
Commercial vehlcles of over 3.5 tans taden
waight, agricultural tractars and self-propelled
. S0

agricultural machines .....iveviverssnns e

Arlicle 2

The measurements shall be taken b{ a laboratory approved by the
Ministar of Public Works and Transport in accordance with the method
laid down in the attached spacifications’ for tests made on the vehicls

and for replacament silencer tests,

Article 3

Every silencing system must be dasigned so as to maintain its
effectiveness over time, Clearly visible on an outer wall or on one of
its integral parts it must carry an irremovable marking affixed:

1. The text of these specifications Is not reproduced in this report.
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3.1 By the vehicle manufacturer in the case of a silencer fitted as
original equipment or sold as a replacement part under the name of
the vehicle manufacturer; this marking certilies the conformity of the
silencar with that fitted to the vehicle at the time of the type approval
test by the *Service des Mines" (French vehicla approval testing
authority).

3.2 By the manufacturer of the system in the case of a replacement
silancer of another make; this marking certifies that the device has an
acoustic efiectiveness at least aqual to that of the silencer fitted when
the vehicle was type-approved tested by the Service des Mines, the
vehicte having satistied the conditions lald down in this Order. In
addition replacement silencers must, when they are sold, be accom-
panied by instructions prepared by the manufacturer on his own respon-
sibility showing the type or types of vehicles to which the fests carried
out by the approved laboratory antitle them to be fitted,

Article 4

The parts of a vehicle and in particular the exhaust system must
be maintained in good condition or replaced where necessary so that
the noise produced by the vehicle does not exceed the levels laid down
by this Order,

Articla 5

5.1 In built-up areas, the use of excessively high engine speed, parti-
culariy when starting or when stationary, and repested ' revving" of
the engine are prohibited,

5,2 Any change whatsosver to the exhaust system that may increase
the noise emitted by the vehicle is prohibited.

Article 6

6.1 The provisions of Article 1, 2, 3 and 4 shall applr as from

1st Oclober, 1961 to type-approved vehiclas or single vehicles after

that date,

6.2 Tha provisions of Articles 1, 2 and 4 shall apply:
6.2.1. As from 1st April, 1962, to vehicles putinte use for the
first time after that date and conforming to a type approvai,
tested befora 1st October, 1961, the provisions of Article 3
being applicable to such vehicles as from 1st January, 1963,
6,2.2 Except as otherwise provided in paragraphs 6.1 and
6.2.1 above, as from 1st Qctobar, 1963 to all mopeds, light
motor-cycies and simila[ and motor-cycles in use, the provisians
of Article 3 being applicable only to vehicles of a type not cor-
rasponding at that date to the conditions of Articles 1 and 4.

5.3 The provisions of Articles 1, 2, 3 and 4 shall apply as from
ist January, 1964 to the following vehicles for agricultural or civil
engineering use taken into service for the first time after that date:

- crawler tractors and tractors driven by two-stroke diesel engine,
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6.4 Vehicles in use belonging to the categories laid down in para-
graphs 6.1, 6.2 and 6.3 of this Article shall be allowed an additional
two decibel tolerance over and above the ono decibel tolerance laid
down in Artlcle 1.

6.5 Vehiclas pot included in the categories referred to in paragraphs
6.1, 6.2 and 6.3 of this Article shall ramain subject to the provisions
of Articles 1 to 3 of the Order of 3rd August, 1957,

8.6 The provisions of Articles 2, 3 and 4 shall apply as from 1st
Octobar, 1963 to silencers sold as replacements for original equipment
or as replacement silencers of other makes, which shall exhibit the
markings laid down in Article 3,

6.7 The provisions of Article 5 shall apply forthwith,
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Appendix 2

LOCAL ORDER REGARDING NOISE
DATED 5th JUNE, 1959
PARIS, PREFECTURE DE POLICE

Article 1

Al noise causad either needlessly or due to lack of care is pro.
hibited.

Arlicle 2
1. Those noises are prohibited, in the conditions specified in Article 1,
which arise, Inter alia:

a) from work of whatever nature carried out on the public high-

way;

#) from a motor vehicle travelling at high speed;

¢) from a vehicle's engine being accelerated;

d) from a vehicle's body-work er engine and its accassories in bad

candition;

e) from badly installed or badly maintained brakes;

£ from the angine or a vehicle undergoing a test or being tuned;

g) from a vehicie travelling with a badly securad load;

#) from the handling, loading or unltoading on the public highway

of any nolsy materials, squipment or objects whatsoever, such as

metal plates and sheets, bars and rods, milk churns, refuse hins,
cans and metal drums. These articles must be carried and not
dragged, put down and not allowed to fall.

If these articles cannot be carried by reason of their size or waight,
Ithey' must be fitted with a device anabiing them to be moved noise-
Bssly,

2. The following are also prohibited in the same conditions:

a) spoken or sung advertising announcements;

h) the beating of carpets, curtaining and materials,

Tha latter activity is absolutely prohibited before 7.00 a.m.

Article 3

The following are or remain prehibitad in all circumstances:

a) the use of harsh, strident or multi-tone audible warning devices
by the driver of a vehicle;

b.? the use of a vehicle whose engine is not fitted with an effective
silancer;
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¢) the use of whistlas, and the like (" tierces "), sirens and simifar
instruments, However In industrial and commercial establishments,
staff movaments may be governed by means of balls and buzzers,
Their use in that case must not exceed a period of 15 seconds;
d) the use on fairgrounds of "trumpeat" or “swall" organs ("or-
ganes a trompette, organes expressifs”), big drums, bells, gongs,
leudspeakers, sirens, whistles, horns and other particularly noisy
Instruments;

e) street parades and fairground music after 10,00 p.m. on
vwack-days and after 11,00 p.m. on Saturdays, Sundays, the aves
of public holidays and public holidays themselves;

f) all musical or vocal parformances on the public highway, uniess
specially authorized;

F) the discharge of firearms, crackers or fireworks on the public
highway except when authorized on the occasion of publie holidays
or fastivities;

h) the use of loudspeakers on the public highway In the absence
of special authority issued in the conditions lald down by the
:iléiu;ar of the Minister of the Interior dated 21st September,

Article 4

Neise occasloned by an industrial, commercial or household acti-
vity and noise arising either from the discharge of fireworks, crackers
and firearms or from the use of record players, loudspeakers, tele-
vision and radio receivers and any musical instruments whatsoever is
likewise prohibited, with due reference to the hour and the place,
inside premises, dwellings or thair outbuildings,

Article §

All firms, craftsmon and workers using toocls or appliances likely
to produce a noise loud enough to sound outside the workshop must
leave off work at all times of the year between 10.00 p.m. and 7.00
a,m.
The same requirement is binding on building contractors using
road-breaking equipment, concrete mixers, reveting hammers and
other nolsy machinery.

Article 6

All motors or engines, whatever their nature, and all appliances,
power-driven machinery and transmission systems used in plants or
establishments not subject to tha special legislation applicable to clas-
sified establishments must be installed and arranged in such a way
that thelr operation can in no way disturb the rest and peace of the

neighbourhood.

Article 7

The Orders dated 27th April, 1950, 20th July, 1954 and 21st
August, 1954 are hereby revoked,
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Article 8
Any breach of the provisions of this Order shall be reported by
means of duly attested statements which will be submitted to the
competent courts,

Article 8

Tha Director-Genaral of the municipal police, the Director of traffic,
transport and commerce, the Director of Technical Servicas, the Super-
intendents of police for the City of Paris and suburban districls, the
Mayors of the Communes of the Szine Ddparlemaont, the Colonei com-
manding the iLégion of the Garde Républicaine and the Caolonel com.
manding the first Léglon of the Gendarmerie Départementale are
hereby instructed, each insofar as he is concerned, te ensure com-
pliance with this Order,
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CENTRAL CO-ORDINATION

In Italy it is the General Road Transport Directorate of the Ministry
of Transport and Civil Aviation which Is responsibla for vahicle noise
control in that it conducts tests on maotor vehicle silencers and is
responsible for vehicle inspection.

VEHICLE NOISE EMISSION LEVELS

The administrative and legislative measures for limiting urban trafiie
noise are sat out in the Highway Code and in its Rules of Application
as wall as in circulars drawn up by the Ministry of Transport and
Civil Aviation. The maximum vehicle noise emission levels presently in
forca are lald down in Article 214 of the Rules of Application of the
Highway Code, which stipulate that vehicles should not emit noise
exceading the following limits:

Vehicle Category Noise Level

MOPES  tiiirsarrsinrrrniers i s s e 83 dB
Motorcycles with a two stroke engine and with an

engine capacily not exceeding 200 ¢ ....iovvieires 87 dB
Motorcycles with a 4 stroke engine and with an

engine capacity not exceeding 200 cc ....... erereans 90 dB
All other motoreyclas .....vvvimnnnnenn Verereeas 82 dB
Motor vehicles with an internal combustion engine

of a capacity not excoeding 1000 €€ ...cvviniviiinnine 88 dB
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Motor vehicles with an intarnal combustion engine

of a capacity from 1000 cc-1500 €€ vviveninens 20 da
All other motor vehicles {except agricultural vehicles) 93 dB
Agricultural vehicles on wheels with a multl-cylinder

4.stroke engine ........... 94 dB
Agricultural vehictes on wheels with a two stroks

engine or a 4-stroke cylinder ....... [T 98 dB
Agricultural vehicles with crawler tracks ...c..c.oeceeens 90 dB

These limits are reduced by 2 dB in the case of vehicle homologation,
- type cartification of silencers and for tests on new silencers,

It should ba noted that as of 10th August 1971, ftaly will apply
the diractives of the European Economic Community given in Annex ||
of this report (see page 161).

Vehicies exceeding the authorized limits are not allowed on the
road. The ownors of vehicles found to exceed these limits are liable
to be fined.

VEHICLE OPERATION

There ara several articles in the Highway Code concerning vehicle
noise:

Audibile Warning Devices

All vehicles should he equipped with an audible warning device
whose characteristics are laid out in the Rules of Application of the
Highway Code; these characteristics are deslgned to avoid unnecessary
and anpoying nolse. Police vehicles and ambulances may have supple.
mentary audible warning devices, The driver of a vehicle not equipped
with an authorized warning device may be fined from 4,000 to 10,000
lires (Article 46).

Silencers
Motor vehicles, motor cycles and mopads must be equipped with an

adequate silencer. The driver of a vehicle with a defective silancer
may be fined from 4,000 to 10,000 lires (Article 47).

Vehicle Inspection

The Ministry of Transport may decide by a decree in the Official
Bulletin on a general or partial inspection of private motor vehicles,
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side-cars and motor cycles to ensure that they comply with safety and
noise slandards, General or partial inspection may take place once
every five years.

All ather motor vehicles notably public transport vehicles, vehicles
for hire and trailers are inspected every year,

Private motor vehicles, motor cycles and mopeds may he subjected
to a special inspection when such vehicles are believed not to comply
with the regulations.

The Vehicle inspection authorities are empowared io inspect a
vehicle at any time, Police authorities are also empowared to inspect
vehicles on the road. Anyone found driving a vehicle which has not
heen inspected may be fined from 4,000 to 10,000 lires.

OHences against this Article may lead to the immediate withdrawal
of the vehicle licence; in such cases the owner is obliged to present
his vehicle to the Inspection authorities befora the licence is given

back {Article 55}.

Avoiding unnecessary noise

All annoying noise caused by rechless driving, hadly fastened
loads, etc,, must he avoided, Silencers must be kept in good working
candition and should not be modified, Offences may lead to fines from
5,000 to 20,000 lires (Article 112),

Use of audible warning devices

Audible warning devices should be used with the utmost moder-
ation. Their use is forbidden in built up areas except in emergency
situations or for vehicles carrying Injured or sick persons, At night
the use of headlamps is to be preferred, Offences against this article
may lead to fines of from 4,000 to 10,000 lires (Article 113).

The numbear of fines issued for offences against four of the above
articles were as follows in 1966 and 1967,

1966 1967
Article 46 .. 16,037 14,743
Article 47 .. .. 51,517 15,368
Article 112 ....vveivane .. 36,099 41,1156
Article 113 ..viivirieviininen.. 31,890 24,274

Speed limits

Speed limits have been impased in built up areas and locat author-
ities have been pgiven the power to establish special speed limits in
their respective localities, in part for reasons of noise.
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METHOD FOR MEASURING NOISE EMISSION

The method for measuring noise emission is lald down in Article

215 of the Rules of Application of the Highway Code. The measurament
is made with a standard sound level meter, Measurements are made
until 5 consecutive reedings are identical within 3 dB; the final rosuit
is calculated on the basis of the average of the 5 readings.

and

Two types of measurement are made - one on a stationary vehicle
one on a maving vehicle.

a) Stationary vehicle. The readings are taken by means of a
microphone placed at a distance of 7 metres directly to the rear of
the exhaust pipe at a height of between 1 metre and 1.25 melres
above the ground. There should be no obstacle between the ve.
hicle and the microphone. The test is conducted with no load
on the englne and at peak power r.p.m,

b)Y Test on moving vehicte, The vehicle moves along a stralght line
which coincides wilh a line 7 metres away from the microphone of
the sound meter placed on the same side of the vehicle as its
exhaust pipe at a height of between 1 to 1.25 metres. The vehicle
is driven in its lowast gear ratio in such a way that when it is at
a right angle to the microphone it is at its peak power r.p.m. and
is developing maximum power. The reading to be applied during
each test is the maximum noise level indicated by the Instrument
for a duration of a secand.

The engine may be loaded in the following ways applied separately

or in combination:

— using the inertia of the vehicle and its rotating assemblies (acce-
leration tests);

-~ using the gradient of the road (uphill tesis),

The test may be conducted using a roller-type dynanometer — whan

such equipment Is avalflable,

in the case of agricultural vehicles with crawler tracks, only the

stationary test is used.
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1. CENTRAL CO-ORDINATION

In ordar to promote intensive and overall measures against envi-
ronmental pollution, the Headquarters for Environmental Pollution
Control Measures, headed by the Prime Minister, wara eostablished
within the Prime Minister's Office in July, 197C. The Headquarters
are empowered to co-ordinate environmental measures taken by the
varijous Ministries congerned, and the same applias 1o noise regulations,
Noise {rom automobilas, factories, and from construction works has
been controlled In accordance with the respective noise standards
under the Noise Regulation Law enacted In 1968, Furthermore, the
introduction of environmental quality standards for noise is under
study,

The Ministry of Transporl regulates nolse emission from motor
vehicles, esithar through standard type approval tests of a production
modal or through c¢hecks on the condition of vehicles In use, according
to the safety standards laid dewn in the Road Transportation Vehicle
Law. The Naticnal Police Agency regulates road traffic and where
necessary, may intervene with regard to noise cantrol by inspecting
vehicles on the road as a part of the general traffic control required
by the “Road Traffic Law ",

Tha Environmental Agency established on July 1st, 1971, is to
play a cenlral role in implementing varlous environmental measures.
it is the Agency's task thorefore to stipulate noise tolerance levels to
comply with the * Noise Regulation Law ",

2, CURRENT ADMINISTRATIVE
AND LEGISLATIVE PRACTICES REGARDING VEMICLES,
VEHICLE CONSTRUCTION AND MAINTENANCE

The Road Transportation Vehicle Law specifies that no motor
vaehicle shall be allowed on the road unless it meets the vehicle safety
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standards laid down In the Ordinance of the Ministry of Transpart, As
from 1951 all vehitles have been prohibited from emitting noise ex:
ceeding:

i)} BS phons as measured 7 metres to the left of the longitudinal
axis of the wvshicle when a motor vehicle is running on a level
road at a spesd of 35 km/h (or in the case of a motor vehicle
for which the maximum speed is less than 35 km/h, at 609% of
its maximum power).

i) 85 phons as measured at a point 20 metres to the rear of

the exhaust pipe when a motor wehicle is running unloaded at

60% of its maximum power,

The Vehicle Safety standards specify that every motor vehicle must
be equipped with a suitable device such as a silencer so that the
noise emitted does not exceed the above limits,

The type approval test for a new car is conducted by the Research
Institute of the Ministry of Transport before the vehicle is allowed for
sale. The standards for a new type of vehicle are more stringent than
for vehicles alreacy on the road.

The standards shown below are applicable to new types of ve-
hicles as irom 1st April, 1971, and all other vahicles registered before
the above date should conform to the standards by January 1st, 1972,

Constant Acceleration
S0

Category of vahicle speed {
35 km/h method)
{phon) (phon)
Truck and bus
Gross weight of vehicle exceeding 3.5 fons
Engina power: over 200 h.p Y 80 92
Gross weight of vahicle axcaedlng 3.
Engine power: 200 h.p, orless ..o 78 89
Gross waighl: 3,5 tons or (858 .....comeeviecmmmmmnnniens 74 85
PasS@NBBr COF L iieeiereiniiimiesnnissmas i nr et 70 84
Motorcycle
Engine capacity over 250 66 .o.ooenns 74 86
Engine capacity 250 cc or less and over 125 e . 74 84

Note: Moloreycias with an #ngine capacily al 125 cc or lass 125 cc do not fall under Lhe regulation,

The Road Transportation Vehicle Law also specifies that all users
of motor vehicles shall maintain their vehicles in a condition conferming
to the Sefety Standards. The Ministry of Transport is responsible for
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conducting vehicle Inspection - once a year for motor vehicles other
than passenger cars, and once every two years for passengers cars,
Vehicles which conform to the specified requirements are given an
inspaction cartificate showing the term of validity of the Inspection -
together with an inspection “sticker” stamp for the vehicle. No ve.
hicle is censidered sultable for operation unlass it complies with the
Safety standards. Offences against this regulation are penalized. Thera
are 830 vehicle inspectors operating in 69 inspection stations through-
out the cauntry who are responsible for ensuring that vehicles comply
with the safety standards, which includes noise emission.
The mathod for measuring the noise level at the 69 inspection
station is as follows;
~ Ordinarily the inspector examines the vehicle with regard to
noise by ear alone; if he suspects that the noise emitted exceeds
tha limit allowed he makes a precise measuremant with a sound
level meter. Should the vehicle be defective, no immediate fire
is imposed bul the owner must repair the vehicle within a given
period, Should he fail to do this and continue to drive, or allow
a nolsy vehicle to be driven, he may be fined a sum nat exceeding
30,000 yen. In the case of repeated offences (for neoise or other
reasons) the driving licence or vehicle validity certificate may be
withdrawn.
Car dealars and rapalr shops have been requested by the Ministry
of Transport not to install noisy mufflars, not to remove mufflers fram
vahicles, and not to conduct inadequate repairs on a vehicle,
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INTRODUCTORY REMARKS

Urban traffic noise is not yet a problem of priority concern In the
Netherlands; urban nuisances such as water pollution in the first
instance, air pollution and mare recently alrcraft noise as well as the
unintended effects of pesticides hava recaived far more attention by
public authorities and are problems of which the public is particularly
consclous,

1, ORGANISATION: CENTRAL CO-CRDINATING BODY

There is no single body in the Natherlands which deals with noise
problems ip general and there are no plans to set up any such co.
ordinating body. Laws concarning urban traffic nolse (see below) have
heen set up by the Ministry of Transport, and their application is en-
forcad by the police authorities under jurisdiction of the Ministry of
Justice, There is, however, no direct liaison between the Ministries of
Transpatt and Justice on such matters.

2. CURRENT PRACTICE REGARDING YEHICLES

AND VEHICLE GPERATION

The following regulations were laid down in June 1966;
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Maximum noise lavel as measured
Catagory of Vehicle by IS0 test

Type approval Road Test

A, Mator Vehicles
Motor cycles
Tricycles
Passenger cars
Motor vans
of 3,500 kg or less, gross vehicle
wWBIBhE Lo a3 dB(A) 85 dB{A)
Trucks and Buses
of 3,500 kg and ovar, gross
vahicle waight
of 200 h.p. (DIN) or 1885 .i.cvenins 88 dB(A) 90 dB(A)

Trucks and Buses
ol 3,500 kg and over gross
vahicle waight

of 200 h.p, (DIN) and aver ......... 92 dB(A) 94 dB(A)
Acoustical signal for alt motar Max. 104 dB(A)
vehiclas except mopeds Min, 70 dBlA)
B. Mopeds
These vehicles must be of an approved 74 dB(A) 77 dB(A)

type {lajd down in the Road Traflic Regula-
tions). One of the conditions for such ap-

proval is that the vahicle must not produce
noisé louder than: 73 dB{A) 77 dB{AY

The Netherlands are consldering adopting the ECE levels (see
chapter on United Nations), However, as the Nstherlands rely for the
great part on imported wvehicies they will prabably not adopt more
stringent levals than those recommended by the ECE.

Non-type certified vehicles are, in principle, controlled in a similar
manner to type certified vahicles,

The regulatiens lay down that owners of vehicles causing excessive
noise {i,e. 2 dB(A) over the accepted noise emission levels) will be fined
if they do not repair the car adequately within a given period. How-
ever, due to lack of staff and faciiities, this procedure is rarely applisd,
and car owners arg very much more frequently fined for safety rea-
sons, There are no noise spot-checks in the Netherlands. The police
are not equipped with simple noise-measuring devices, but when com-
plaints concarning a vehicle are received, the police may intervene.

There are no special regulations concerning the condition or re-
placement of exhaust systems of vehicles (except mopeds) other than
that the vehicle should not exceed the above limits, Iin the case of
mopeds, it is forbidden to change the type of muffler installed by the
manufacturer or to tamper with it in order to produce more noise.
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Privale vehicles are not subject to compulsory inspection, Public
service vehicles - tais, buses, and trucks carrying dangerous goods —
are liable to compulsory inspection - for buses, every six months; for
taxis and trucks, once a year. These inspections are essentially for
safety purposes and, in the case of buses, noise is also taken into
account, |f the vehicles are found to be defective, the owners have a
given period in which to restore the satisfactory condition of the ve-
hicle; failing this, they are fined. Consideration is presently being
given to the possibility of inspecting all vehicles in the future, But here
again this will be essentially for safety reasons.

it is ferbidden to operate vehicles (including mopads) in a manner
which will produce axcessive nolse, The definition of excessive noise,
however, is not pracisely spacifled, There are specific regulations
concerning motor-horns; the use of sound signals is permitted only
in the case of imminent danger, and in non-buili-up areas when over-
taking. Sound signals are forbidden in all circumstances at night, and
are to be replaced by "on and off" headlights. In the case of motar
vehicles, only harns with a single tone are allowed; for mopeds, only
a bell is allowed, Under the Road Traffic Regulations, the sound level
of a horn may not be lower than 70dB{A) or higher than 104 dB(A),
measured at a distance of 7 matres from the source,

3. CURRENT PRACTICE REGARDING TRAFFIC

In general, there are no restrictions on cerfain types of traffic in
coertain sireets; when such restrictions are enforcad, this is for reasons
of traific congestion and safety, and not for the purpose of reducing
nolse.

in Scheveningen, the seaside resort near the Hague, mopeds are
torbidden in the summer months, but noise Is only a minor reason
for this. On the island of Texel, in the north, a popular haliday resort,
mopeds are forbidden at night; in this case noise reduction is a major
am.

The fallowing speed limits are enforced:

Moter vehicles : Built-up areas: 50 km/h
QOpen road: none

Mopeds . Built-up areas: 30 km/h
Opan road; 40 km/h.

Furthermore, spacial vehicles are subjacted to certain speed limits.

Finas for infringement are high; with the exception of mopeds,
these limits are generally well observed,
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4, HIGHWAY DESIGN AND BUILDINGS

There are no rules concerning the distance of motorways from
residential buildings, only general guideflines. Consideration is given
to the noise factor in designing motorways in the vicinity of dwellings
and guidelines have been established which stipulate that it is desirable
in open country and smail villages for low bulldings to be situated at
least 100 metres, and high buildings at least 200 metres from the
motorway. Adherence to these guidelines is not mandatory; although
originally drawn up for aesthatic reasons and to avoid driver distrac.
tion, thay are now also used for acoustic reasans.

Whan cuttings and tunnels are used on a motorway it is mainly
for enginearing purposes, One notable exception Is a motorway to be
constructed on an island in the south of the Netherlands which is a
nature reserve; it will be flanked by sand-banks so as not to disturb
the wild-life with the traffic noisa.

Also, in the urban planning of Bijlmermeer, certain residential
straats are forbidden to through-traffic, and are open only to vehicles
going to houses In a given strest.

As far as buildings are concerned, 80 % ara state-subsidized, and
while there are standards for sound-proofing between apartments, thera
are not standards concerning nolse fram the stree!l. Attention is given
in designing new bullding to arrange for bedrooms te be on the non.
street side of the residential building.

5. GOVERNMENT PURCHASED VEHICLES

Government-owned vehicles are subject to the same statutory
regulations as any other vehicles of the corresponding category, There
are no special noise standards as concerns Gevernmant-owned vehicles,

6. IMPORTANCE GIVEN TO TRAFFIC NOISE

As mentioned earlier, there is not yet an acute traffic noise con.
sciousness in the Netherlands; the press and political circles have not
yet given particutar attention to the problem, and there have conse-
quently been no anti-traffic noise ecampaigns. The Dutch authorities
consulted in the course of this enquiry feflt that the most useful mea-
sures to be taken in further reducing urban traffic noise would be;
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a) to reduce the noise at its source, by more consultation between
the smaller non-car-producing countries to arrive at harmenized
regulations concerning nolse emission standards, and so constitute
sufficlent Incentive to be offered to car manufacturers;

b) to develop a simple device for measuring noise in real traffic
conditions to facilitate the enforcement by police authorities of the
current noise regulations in real traffic conditions;

¢) to study whether the raduction of air pollution caused by cars,
prosently a problem of major concern, can be elfecied without
increasing noise emission,
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The reports on Denmark, Norway and Sweden refer to a joint body
— The Nerdic Committee for Building Regulations (Nordiske Komite
for Bygningshestemmelser - NKB) which through its different sub-
committees co-ordinates building and planning regulations in the 4
countries, One of these sub-committees is warking on noise within com-
munities,and in Decamber 1966 put forward a proposal with standards
and rules for the measurement of noise from highways (Stoj og Byplan).
Though these recommended standards are not mandatery, they are
nevartheless widsely accepted or at least taken inta consideration in
urban developmeant plans, highway construction and building design
throughout the Scandinavian countries,

As the norm for the maximum permissible nolse reaching dwellings
from highways, the Committes has recommended 59 dB(A) as the
average 24-hour energy level immediately in {ront of the dwelling,
which corresponds to 35 «dB(A} indoors with double-glazed windows
closed [i.e. the double-glazed window offers a noise attenuation of
approximately 24 dB(A)). At such a sound level indoors it is possible
to carry on a convarsation at narmal pitch, The application of a noise
limit of 35 dB¢A) by no means implies an extremely low noise level,
The Committes points out that it would ba most desirable to lower
this limit to such an extent that an acceptable low level of nolse would
he obtained indoors even with the windows open. However, stricter
standards would necessitata such great distances between highways and
dwallings that their adoption would be financially prohibitive.

Figure 12 illustrates the minimum distance in matres batween the
middle of the road and buildings, depending on traffic density (both
directions) and average velocity; the curves in the figure correspond
to speeds of 40, 60, 80 and 100 km/h. It is assumed that the build-
ing is one storey high, that itis built on the same level as the motor-
way and that it is not shielded by screens or other cbjects. This figure
shows that a doubling of the average speed from 40 to 80 km/h cor-
responds approximately to a doubling of the minimum distance, while
a further increase In speed to 100 km/h only corresponds to a 20%
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Figure 12, The minimum distance belween the road and the housing area, de:
pending on traffle density and average speed.

increase in the distance, This results from the fact that the noise
emitted increases more slowly when speed is increased in the higher
part of the speed scale than in the lower, *

It is reasonable to assume that the noise from a motor vehicle is
amittad at a point 0.5-1.0 metre above the road. The component of
the sound is directed downwards on to the road and is reflected,
causing the sound to increase when travelling upwards. The volume of
sound Increases with haight until the height is such that the distance
takas over and muffles the sound, Figure 13 shows a number of curves
plotted in a vertical section at right angles to the road. The heights

1. Recant work undertaken by S. Lindblad in Sweden indicates that the values
of sound attenuation wused to develop Figure 12 may be over conservative and that
the minimum distance can be somewhat smallar than shown In this figure,
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are shown in metres (one storey == three metres), The curves are
based on measuraments taken at distances of 15, 25, 50 and 100
metres from the read. Figure 13 clearly shows that if the same noise
lavel is to bo obtained in taller buildings as In one-storey buildings,
then the distance beiweean the bullding and the road must be increased
to compsnsate, The greater the number of storeys, the greater must
be the distance,

By placing a barrier between the road and the housing it is pos:
sible to reduce the minimum distances shown in Figure 12. The barrier
may consist of bells of vegatation or permanent objects such as slopes,
embankments, walls or buildings, The results of measurements recorded
In thick, leafy vegetation shows that the muffling effect amounts to
2-3dB per 100 metres and in thick plantation of coniferous trees
to 5.10 dB per 100 matres, Beits of trees are not a satisfactory means
in themselves for reducing the minimum distance between roads and
buildings but they have a psycholegical damping effect in that attention
is to a certain extent distracted from thae disturbance (see also chapter
on Switzerland}, Planting of bufler zones with trees near roads with
heavy traffic capn bring about a reduction in the minimum distance
which Is not much less than the raduction achieved with other forms
of shielding. By planting the whole length of buffer zones with trees
giving a muffling effect of 3 dB, the minimum distance can be reduced
as shown in Figure 14, The vegetation should consist of a closely
planted mixture of deciducus and coniferous trees and should be
thinnad in good lime so that the trees retain their lower leaves or alter-
natively low shruhbs should be planted in the intervening spaces.

Bullding embankments, walls etc. make effective barriers on con-
dition that they are located near to the source of nolse and are suffi-
ciantly high. Where noise is to be mufiled along a relatively short
strelch of road, barriers parallel to the road should be of a cartain
length since somo of the sound will pass around them and reduce
the damping effect at either end of the barrier. Tha length of the
barrier should therefore generally not be less than 100 metras, Sub-
stantial muffling of noise can often be achisved simply by taking neise
contral into account at the urban design and planning stages, The
greater the atteption paid to noise in the master plan of large areas,
the fewer the subsequent noise problems, It is often possible in the
master plan to lacate noisa-generating areas {industrial) far from
sensitive (residential) areas, Areas in the master plan might be da-
vised as follows:

1. Industrial estates: Little need of noise control, great need of
road accessibility.

2. Service areas: (Commerce, administration, education enter-
tainment and exhibitions). A certain need for
nelse control, but very great need of read
accessibility,
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Figure 13. Incroment %o intensity of seund at road level, depending on the dis-

tanca from the road and the height above Lhe road surface (1 storey = 3 m).
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Figure 14, Raducllon of minimum distance when planting over the full width with a
muffling of 3 dB(A) per 1800 m,

3. Residential areas:  Great need for naise control, fairly small need
of road accessihility.

4. Rocreational areas: (Parks, woods, nature reserves). Very great
need for noise control, fairly small need for

road accessibility,

Thus the distribution of areas in relation to the main road net-

work might be envisaged as follows:

Industrial estates: Nearesl the roads,

Residential argas: Receded from roads.

Recreational areas: farthest from roads and surrounded by resi.

{in fowns) antial areas,

Service areas! For the sake of accessibility, near to junc.
tlons in the road network,

The road network should be consistently differentiated and da-
signed so that urban and recreational areas are not unnecessarily
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divided. The design of the road network is also of importance to noise
control; evanly flowing streams of vehicles will help to reduce the
noise levels,

Further, the best control of traffic and noise can oflien be achieved
during the detail planning of residential areas by spreading buildings
around undeveloped central areas. The distributor roads are placed
outermost with access roads to residential areas leading inwards to
the housing. No road with dense traffic should ba aliowed into the
central area, \

Tha contral area constitutes the common green space for the
surrounding dwellings and in its position is best protected from traffic
nofse by both the muffling effect caused by distance and the shielding
barrier of the buildings.

This central area is mainly intended for recreation purposes but
certain common facilities serving the residents of the surrounding
devalopment can be considered so long as these entail only a small
amount of maolor traffic, e.g. schools, Traffic and noise control is
increased even more if the Individual buitdings making up the area are
situated beside the local distributor roads but are served by access
roads which are used exclusively by vehicles with business In them,
Access roads should therefore always bhe cul-de-sacs or be so placed
that they do not form short cuts to the peripheral reoads but rather
antail a detour for unauthorized traffic, The segregation of buildings
from distributor roads - necessary on account of the ncise from these
roads - need nol mean an unreasonable loss of exploitable fand since
garages, parking spaces and certain commoen service facllities for the
dwellings are best placed between the housing and the roads areund
the junctions with the access roads.

The distance between open parking and access facilities and the
fronts of the buildings should not be less than 15 metres and resi-
dents should normally be prepared to accept a walking distance of
50-70 metres, Footways between parking spaces and dwellings may
possibly be covered. Parking and access areas can often be locatad
to advantage along the gable end of the blocks of dwellings where
disturbance from nolse is |east,

If garages are provided, these may possibly be placed with their
back towards the housing so that they form a barrier between access
areas and the dwellings with their outdoor areas (balconies, tarraces,
etc.). Where there are enclosed courtyards with buildings on three or
four sides, the location of garages, parking spaces and driveways may
often cause noise problems on account of the tendencies of sound to
revarbarate, and in small courtyards this can cause considerable distur-
bance, It is therefore important from the point of view of noise control
to keep hard courtyard areas down as far as possible, Elevations cov-
ared with ivy or other creapers may also hinder the spread of sound.

The bast solution, however, to neoise problems in residential areas
is to have sunken, decked-over car parks. This is not the cheapast
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solution but, {for the same cost, in addition to providing an efficient
degree of noise control, it increases the area available for other pur-
poses and offers the possibility of an extremely short distance between
the car and the dwelling, since the parking facilities can be located in
the Immediate vicinity of the housing or even in the basements, In
some older residential areas which wers not provided with parking
grounds from the beginning, sunken and decked-over facilities are
often the only practical solution to the problem of increasing the num-
ber of parking spaces if we are to avoid taking over the aiready rela-
tively meagre open spaces for parking, thus depreciating the standard
of the area. A compromise hetween surface parking spaces and under-
ground facilities Is the alternative for garages located on the ground
fioor of a block of fiats with their entrances in the block's facade.
This type of garage provides no clear segregation between cars and
padestrians and disturbances from noise can be considerahle due to
the fact that the cars pass so close to the dwellings. This type should
tharafere not normally he recommended,

in the case of terraced and patio houses it is in general doubtful
whather individual parking spaces should be provided for each separate
dwelling. Freedom from noise and safety for pedesirians argue agalnst
this, In this type of development garages and parking spaces can,
with advantage, be assembled in a group at the entrance to the access
roads so that arrivals and departures hy car are oulside the actusl
housing development,

In areas of fully detached houses parking facilities may usually be
praovided on the individual sites, The form of tha road network is,
howevar, of decisive importance. Unauthorized traffic should not travel
through the area but should instead keep to its periphery. One should
differentiate botwseen access roads serving the individual properties
and local branch roads which receive groups of access roads and
continue on down to the distributors. In areas of ono-storay housing,
access roads should be given the character of minor roads and be
aither cul-de.sacs or in the form of loops. They should serve not more
than about 20 houses. These can with advantage be laid out s¢ that
the dead end faces a commaon open space with the local branch roads
as its outer limit. On account of traffic noise there should be not less
than two site widths between two parallel roads. Turning bays shouid
be made sufficiantly large to be used without the need to reverse,
which generates mare noisa than forward driving,

In general, town planning ¢cannot he of help in the struggle against
traffic nolse In existing urban areas,

It is, howaver, possible to undertake a certain degree of traffic
differentiation by closing numerous secondary strests to through traffic,
Moise can thus be reduced in some places, hut will become all the
louder in othars. Such steps should therefore he taken only after
general discussions as to whare residential areas should be praeserved
and commercial areas, which are maore tolerant to noise, located.
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Often, in order to relieve the old radial streefs in towns of some
of their traffic burden, new high-capacity road systems are plannad
to serve through radial traffic, These new roads often contribute, how-
evar, 1o a worsening of conditions from the point of view of noise in
the already unfavourably situated older residential areas since the old
radial streets will presumably continue to be used to the limit of their
capacily, while the new roads, by cutting through building develop ments
or by encroaching on existing open spaces, will expose a large number
of other areas to serious noise disturbances, This type of system should
therefore be carefully considered from the point of view of nolse,
Elevated motorways through existing urban areas are particularly
troublasome from the noise point of view and would also prove to be
financially disadvantageous, if burdened with the costs of devices for
the control of disturbances from noise, Tunnel constructions invalve
no such costs,

Therefore, when implementing new major road systems In existing
urban areas, it is important from the point of view of planning, to
work simultaneously on the necessary alterations to the roads’ sur-
rounding areas, not only from the standpoint of road engineering, but
also from that of the utility and well-being of the building development.
M a reasonable standard for housing developments which border on
roads cannot be established, demolition should be considered If the
buildings cannot be reasonably converied to commarcial purposes. In
the development of vacant sites in older urban areas or tha renovation
of Isolated davelopments ripe for clearance where the street systam
can ba taken as an exisling factor, traffic noise can be reduced by
means of the buildings' locations,

if buildings are placed paralial to the street, they are exposed to
the full range of disturbances from traffic noise on their main eleva-
tion, while the rear elevation achieves a relalive maximum of quiet.
If buildings are placed at right angles to the street, both these eleva-
tions are exposed to the same amount of disturbance but these distur-
bances decrease with distance from the street. [f the flats In such
buildings have rooms on both elevalions, relatively quiet sleeping
conditions can be achieved in rooms facing away from the street if
the bullding is placed paraliel to it. Living rooms tolarate a noisy
orientation facing a street better. In principle the best solution is the
orlentation of only ancillary areas of the dwellings, i.e. kitchens, batiy.
rooms and halls, facing the street, while the living rooms and bed-
raoms are situated on the qulet side, In some cases, it has been pos-
sible to implement this room arrangement, a.g. in blocks of flats with
balcony access. If flats have their rooms on only one side of the block,
the situation will be completely unacceptable in flats with alf their
rooms on the side exposed to noise. In such cases, buildings sheuld
be placed at right angles to the street.

Reverberation of sound from surrounding buildings which are so
situated that they trap street noise can cause deviations in the distri.
bution of noise, An unbroken row of bulldings along a street shields
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the rear slde much better than a broken row of buildings which allows
noise to lorce its way in between the buildings, and possibly even
revarberate from the elevations of parallal blocks of buildings behind,
thus damaging the shielding efiact of the first row on their rear eleva.
tions,

Where it is a question of an isolated new building in an otherwise
unbroken row development, the most advantageous solution from the
paint of view of noise is to re-establish the unhroken lacade facing the
road. A new building replacing one which had been demolished need
nat, however, as a rule be higher than one or two storeys to have
a reasonable muffling effect on traffic noise, A building of moderate
height such as this can as a rule be used for shops, offices and other
similar purposes which are less sensitive to traffic noise than housing,

The form of housing where bloghs are built around four sides to
enclose a central courtyard is often the type that shields this open
space best, However, for the sake of lighting and to ensure privacy,
this type of housing block should be of considerable size, partly also
because such court developments often provide excellent housing
environments,

Whare large areas are demolished at & time and the layout of
the new development is not hampered by existing buildings, noise
may eaffectively be reduced if the plan of the development is allowed
to cover a whole square in the primary street network so that local
streets can be planned as access roads to the development in a layout
which protects them from unauthorized traffic. In this way the new
developmen! can be kept at a distance from the surrounding main
straets or alternatively be shielded from them,
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1. ORGANISATION: CENTRAL CO-ORDINATING BODY

City measures for the control and abatement of noise are part of
tha mandate of the Pollution Control Board set up by the Danish
Government in November 1969, A technical poliution control committea
composad of scientists and experts assists the Board and, with the aid
of sub-committees for air, water, soil and noise, will prepare measures
to be introduced by the end of 1971,

2. CURRENT PRACTICE REGARDING VEHICLES
AND VEHICLE OPERATION

The Ministry of Justice is responsible for matters concerning road
traffic rules, vehicle construction and equipmant, driving licences, and
police control. The Ministry of Justice has jurisdiction over the Motor
Vehicle Inspectorate which deals with the application of regulations
concerning vehicle construction and equipment, The inspectorate estab-
lishes regulations of a more technical nature, grants exemptions to
tachnical regulations and undertakes standard-type approval of ve.
hicles, Furthermora, it acts in a copsultative capacity for the Ministry
of Justice on all matters relating to road tratfic legislation, The car
inspectors responsiiple for lecal inspection of the technical condition of
maotor vehicles are under the direction of the Vehicle Inspectorate,

Until 1st July, 1969 there were no specific or quantitative regu-
lations; it was merely stipulated that vehicles should be operated
without making unnecessary noise. Police officers had been requested
to be more alert to noisy vehicles, but lack of personnel - and, more
particutarly, lack of quantitative measures - meant that they could not
be as severe as they might have been. As from 1st July, 1969, the
situation has been considerably improved by the introduction of new
legislation prepared by the Motor Vehicle Inspectorate concerning noise
aemission of vehicles (see Appendix 1), This legislation is a slightly
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amended version of the ECE recommendations.! From now an afl new
vehicles will be subjected to noise emission cerdification which will
provide the police with quantitative criteria for checking vehicles,
and if necessary penalizing their owners, when such vehicles appear
to be excessively noisy. The figures as stipulated in thase laws are
relatively high, The Danish authorities feel that it is wise, when intro-
ducing naw regulations, to use lenient measures. These should be
tightaned as soon as the regulations have been accepted by the public
and both measurement techniques and administrative procedure have
been well established. This the Danish authorities intend to do pro-
gressively over 2.3 years. In 1968, prior lo establishing the new
noise amission levels mentioned above, 500 wvehicles were “spot-
checked” on a random hasis to see how much noise they were emitting.
Of the 500 vehicles tested only a small percentage of motorcycles
were found to exceed the new noise limits, (n other words, present
vehicles running in Denmark do not, apart from a few rare excep-
tions, exceed the new noise limils,

The introduction of these limits, however, is the “thin edge of the
wedge " leading to stricter measures.

When vehicles over 5 years old are re-sold they are submitted to a
compulsory check, including a noise check. There are 50 such chack
points in Denmark equipped for safety inspections and noise inspection
(IS0 stationary method).? Commercial vehicles are checked every
year when more than 5 years old; this safety check also includes a
noise check.

Under the new rules mentioned above, a car noticed by a police
officar to be making excessive noise may be directed to a check point.
If the vehicle exceeds the accepted limits by more than 3dB(A), the
owner will be obliged to have the car repaired within 14 days, after
which time it is re-checked. If it is still not in a satisfactory condition
the registration can be removed, No fines are imposed, but the ve-
hicle's owner finds himself no longer in a position to operate the
vehlcle legally,

The use of motor horns is not forbidden in towns. Excessive use of
motor horns can be penalized on the grounds of unnecessary noise,
but in practice this rarely occurs.

Very frequent offenders as regards vehicle noise are teenagers
who drive their motoreycles round the block or congregate around
“pop shows"” and rev up their engines; they may be requested to
refrain from such behaviour when complaints are received by the
police,

l. See chapier on the Unlted MNations (page 163),
2. IS0 Recommendation: R. 362, Fehruary 1964,
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3. CURRENT PRACTICE REGARDING TRAFFIC OPERATION

There s no general speed limit for cars in Denmark; limils are
astahlished locally and at certain *danger" points, for safety reasons,
Generally speaking there are no trafiic restrictions on certain types of
vehicles at certain hours. In some smaller towns, however, e.g. Nakskov
(16,000 inhabitants), Naestved (22,000 inhabitants}and Vejle (32,000
inhabitants), motorcycles and mopeds are banned in tho town centre
between 10.00 p.m, and 6.00 a.m. On some roads, trucks are for-
bidden, but this is for congestion purposes and not primarily because
of noise, It is common in Depmark to have traffic-irea shopping streets,
such as Strgget in Copenhagen.

4, HIGHWAY PLANNING AND BUILDINGS

There is no legislation in Denmark which stipulates a certain
distance between residential or othar buildings and roads, motorways,
etc,, on account of noise nuisance. Recommendations of lhe Nordic
Commiltee (see chapter on Scandinavia) are taken into consideration
but are not mandatory. An interesting case is under discussion in
connection with a new molorway in Copenhagen. The initial plans for
this motorway made it cut through a residential area and run close to
a hospital. This gave rise to serious concern and discussion regarding
tho nolsg it would cause, and an alternative project is under prepara-
tion in which the motorway would run through a slum area and would
provide an opportunity for urban renewal of this area.

5. GOVERNMENT INCENTIVES

There are no particular restrictions as regards noise or safely for
government-owned vehiclas, Furthermore, since Denmark is not a car-
producing country, there is obvicusly no possibility of government
incentive through R and D support to the car industry,
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6. INFORMATION CAMPAIGNS

The press and Automoblle Club journals have given wide and
repoated publicity to the rules which came into force on 1st July,
1969,

Every autumn, there is a *lighting"” campaign in Denmark during
which motorists are encouraged to have thelr lamps checked free of
charge, It is envisaged that in the future these veluntary checks might

also include noise inspection.
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Appendix 1

REGULATIONS CONCERNING YEHICLE NOISE EMISSION
LIMITS IN FORCE IN DENMARK AS FROM 1st JULY, 1969

(Extract adapted from the regulations
prepared by the Government Motor Vehicle Inspectorate,
dated 20th February, 1069)

REGULATIONS ON NOISE EMISSION LEVELS

l. Introduction

By Regulations of 19th February, 1969 the Ministry of Justice
amendad Regulation 11 of the Regulations on the Construction and
Equipment of Motor Vehicles,

The amendment empowers the Government Motor Vehicle Inspec-
torate fo make detailad regulations on methods of measuremant and
Ii?'nlits concarning the emission of smoke and of noise from motor ve-
hicles.

The Government Motor Vehicle Inspectorate has consequently laid
ﬂlovlvn the following Regulations on the noise emission of motor ve-

cles:

Il Non-Standard Type Approved Molor Yehicles

a) First registration
1. For vehicles registarad for the first time after 1st July, 1969 the
noise lavel measurad in the manner described below must not exceed
the following valuas:
Motor vehicles whose parmissible maximum weight does not exceed
3,500 kgs:
~ with petrol or gas enging ... 82 GB(A)
— with diesel 8NEING .ivcviviieirinirriecien i ies s 86 dB(A)
Mater vehicles whose permissible maximum weight exceeds
3,500 kgs:
~ with petrol or gas engiNe ... iierermamnineeasrieen 86 dB(A)
- with diasel engine ....c.iciemnininnimminmssnoann 88 dB(A)

Motor cycles:

~ with two-stroke engine ......cccoeevveennene rerrreeriereneeranns 84 dB(A)
= with four-stroke engine .......cccoecvvrvinsimniniesen . 88 dB(A)
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2, /) The measurements shall be made on stationary vehicles at a
distance of 7 metres measured from the mouth of the exhaust pipe
in the direction of the pipe,

if} For vehictes with engine and exhaust pipe fitted in the same
part of the vehicles, measuraments shall be made in each of the four
main directions at a distance of 7 metres from rear end, front end,
right and left side, The noise levsl shall be calculated as the average
of these four measurements.

ii) For vehicles with exhaust pipe directed vertically upwards,
the nolsa leval shall, irrpspactive of the position of tho engine in
relation to the exhaust pipe, be measured at a distance of 7 matres
from the vertical axie of the pipe backwards or diagonally backwards.

iv) The sound level shall be measured at a height of 1.2 metre
above ground level.

v) Two measurgments shall be made. Their average shall consti.
tute the result of the measurement. The engine shall ba brought to
its narmal operating regime bhefore the measurements are staried.

3. i) Any petrol or gas engine shall be run without load ai three.
quarters of the numbar of r.p.m, at which according to its manufac-
turer it develops its maximum power, That r.p.m, speed shall be ad-
justed by means of a revolution counter and shail he kept stable
during the reading of the sonometer.

if) Any diesel engine shall be run without load at the maximum
governed r.p,m. speed.
4. Measurements shall be performed on level ground with a firm
surface. Thare must be no sound-reflecting or acoustically disturbing
objects such as buildings, trees, fences, atc,, nearer than 20 metres
from the sonometer, The noise fevel of the surroundings and the
pointer deflactions caused by the wind shall be at least 10 dB(A)
lower than the sound levels measured,
5. Where it is not pessible at the inspection site to procure require-
ments mentioned in | and 2, the Government Motor Vehicle Inspecte:
rate n&ay {Jrascrlbe under what condilions noise measuremants may be
carried out.

b} Vehicles in use

For non.standard type certified vehicles already in use, the noise
level must not exceed the above noise emissien limits indicataed there

by more than 3 dB(A).

I, Standard-Type Approved Vehicles'

a) Standard-type approval
1. In the case of standard-type approval after 1st July, 1969, the
noise level measured in the manner described below must not exceed
the following values:

l. A standard-type approval is a homologation of 4 comglata vehicla ol the

type in question. Standard-type approved vehiclas can be registered without pre-
vious control by an autharized inspector,
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Passenger cars for not more than nine parsons, including
the FIVEr v e 84 dB(A)

Passenger cars for more than nine persons, including the
driver as wall as lorries and vans:

- permissible maximum weight not exceeding 3,500 kgs. 85 dB(A)
- permissible maximum weight over 3,500 kgs ............. 89 dB(A)

Motor vahicles with an engine of more than 200 h.p. DIN, 92 dB(A)
Motor cycles with a two-stroke engine!

= not ex600ding 125 M3 cvvvieerveerivineeersmresievimnmrressenns 82 dB(A)
~ ovar 125 cM3 oiiiniiiininieeniien e B4 dB(A)
Motor cycles with a four-stroke engine:

— not exceeding 125 €M3 varnieueniin rerersanneannsy B2 dB(A)
- over 125 cm3 but not exceedmg 500 EM3 oovverirrviins 84 dB(A)
— over 500 CM3 .ivvvinrinirmrer e sarea e Verras 86 dB(A)

. i)Y The noise shall be measured on both sides of the vehicles
during acceleration., At the same time, the maximum value of the
sound level shall be read., The arrangement of the runway and the
ﬁosition of the sonomeler are shown in the sketch at the end of this

ote.

if} The acceleration of the vehicle shall start when its front end
Ipasses tha line AA and terminate when its rear end has passed the
ina BB,

ilfy The sonomater shall be placed in the measurement points MM
on both sides of the centre line of the vehicle at a distance of 7.5
metres and at a height of 1.2 melre above ground level. At least two
measurements shall be made on each side of the vehicle, The max-
imum sound level of those recorded on both sides of the vehicle
shall constitute the result of the measurement. The engine shall be
brought to its normal operating regime before the measurements are
started.
3. If the vehicle Is fitted with a two-, threa- or four-speed gear box,
the second gear shall be used, If the vehicle has more than four
speeds, the third gear shall be used. For noise measurements, the
vehicle shall approach the line AA at a steady speed (without braking)
correspaending to three-quariers of the engine r.p.m. speed, at which
the engine develaps its maximum power, subject to a maximum of
50 km/h, When the front parl of the vehicle passes the line AA, the
throttle shall be fully opened rapidiy, When the front part of the ve-
hicle passes the line DD, the throttle shall be closed again as rapidly
as possible,
4, The test conditions shall be similar to those stiputated in Regula-
tion 4 of Part ll{a) of these Regulaticns,

5. Furthermore, provided the noise level limits set out in Regulation 1
of this Part are observed, the noise of the vehicle when stationary shail
be measured in the manner described in Part Il(a) of these Regula.
tions, provided thal, for a vehicle, measurement of the vehicle when
stationary shall be made at only 7 metres from the mouth of the
exhaust pipe in the direction of the pipe. The result of the measure-
ment shall be stated in the standard-type approval document.
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b) First registration

For a vehicle registered for the first time after 1st July, 1969, the
noise level for stationary vehicles stated in the standard-type approval
decument must not be aexceeded, The measurement shall be made as
described in Part {[(a) of these Regulations, provided that, for a ve-
hicle with engine and exhaust pipe fitted In the same part of the ve-
hicle, measurement of the vehicle when stationary shall be made at
m‘lly i7 matres from the mouth of the exhaust pipe in the direction of

e pips,

c) Vehicles in use

For a vehicle in use that is covered by these Regulations, the
nolse level must not exceed the level stated in the standard-type ap-
proval documaent for stationary vehicles with the addition of 3 dB(A).The
measurement shall be made as described in Part 11{a) of these Regula-
tions provided that, for a vehicla with engine and exhaust pipe fitted
in the same pari of the vehicle, measurament of the vehicle when
statiopary shall be made at only 7 metres from the mouth of the
axhaust plpe in the direction of the pipe,

IV, Commencement

1. (1) The Regulations shall come into force on 1st July, 1969,
{2) These Regulations shall not apply to vehicles registered for
the first time before that date.

2, In a transitional period there may be standard-type approved

vehicles whose nolse level is not stated in the standard-type approval

document, As far as noise levels are concerned, the regulations govern.
ing vehicles not standard-type approved shall apply to such vehicles,
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NORWAY

1. ORGANISATION: CENTRAL CO-ORDINATION BODY

There s no central body in Norway which handles all aspects of
the noise abatement problem,

These are dealt with by various adminlstrative departments, each
with its own specific field:

- Ministry of Justice and Police;

- Ministry of Communications;

- Ministry of Labour and Municipal Affairs;

—~ Ministry of Social Affairs.

The Royal Norwegian Council for Scientific and Industrial Research,
which sponsors rasearch, has a special advisory group on noise pro-
blems, called the Norwegian Committee for Acoustic Questions,

2. CURRENT PRACTICE
VEHICLES AND VEHICLE OPERATION

Limits on noise from motarcycles were laid down in 1959, They
are as follows:

- 75dB(B) for new motoreycles with a cylinder capacity of under
50 cc;

~ 85 dB(B) for new motorcycles of over 50 cc.

To make sure that these limits are observed, each make and typs
of vehicle Is acoustically measured: the whole series of vehicles of
any given make and type sold in Norway is thus certified.

The relevant authorities peint out, however, that these limits appily
only to new motorcycles {(with a tolerance of & dB for motorcycles in
traftic), and that any vehicle submitted to them for testing is generally
in vary good condition and emits the lowest leval of noise that can be
expected from ils particular category, In any event, the iimits as pre-
scribed apply only to motorcycles, no regulations having bean pro-
mulgated as yet for other types of vehicles.
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Nevertheless, it is planned to apply the noise limits proposed
by the ECE-Geneva to all vehicles in the near fulure (see chapter
on United Nations).

For the time being, the only mandatery measure taken in respect
of all vehicles, whatever their nature, concerns horns. Compressor-type
horns, as well as conventional horns that are overloud, are preohibited
and vehicle importers are frequently obliged to change the original
horns for ones of the approved variety before the vehicles can be

put on sale.

It is the police who are responsible for taking practical measures
to control noise in actual traffic conditions. In particular, they have
the authority to stop motorcyclists whose machines are making too
much noise and require that the vehicles undergo a test. If this test
shows that the noise produced by a motorcycle is more than 5 dB
ovar the aforementioned limits, the vehicle owner is obliged to repair
it within a given time, failing which he is fined and the vehicle papers
withdrawn,

But, here again, the really practical noise abatement measures
apply only to motorcycles, M any action is to be taken in respect of
other categories of vehicle, specific complaints must first have bean
received by the police. But quite obviously, such complaints can hold
good only against vehicles that are very easy to locate, i.e. essentially
vehicles habitually driven very noisily around a block of houses.

Just as it is planped to apply the standards proposed by the
ECE to all vehicles sold in Norway, so it Is intended to Introduce
periodical checks on the noise made by vehicles to coincide with the
compulsory roadworthiness inspections, which have already taken place
and which vehicles are required to undergo every three or four years,

Each of the 20 counties in Norway now has it own permanent
inspection station, |t would, therefore, not be too difficult to install
noisa-measuring apparatus in these stations, at any rate if the pro-
cedure were to be confined to measuring the Jevel of noise made by
stationary vehiclas.

Al present, particularly where the certification of motorcycles is
concerned, the noise-measurement method used is that recommended
by the 150 (see R, 362 -~ Fabruary 1964) but the Norwegian police
would like to have a reliable method that is simpler and more rapid.

Neo concerted plan of procedure agalnst improper use of vehicles
axists, nor is there any legislation prohibiting the use of horns in bullt-
up areas.

However, it has become common practice to use the horn only
in cases of imminent danger and most Norwegian citizens comply
spontanaously in this matter. In any case, as already mentioned, the
sale of overloud horns is prohibited in Norway {see above),
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3. CURRENT PRACTICE CONCERNING TRAFFIC

Speed limits are imposed throughout Norway (Norwegian laws for
road traffic, April 1967). They are as {otldws:

~ 50 km/hin built-up areas;

~ 80 km/h outside built-up areas.

On certain stretches ol road, higher or lower limits may be im-
posed, in which event they are indicated by sign.plates (90 km/h on
certain motorways).

The above mentioned limits apply to all vehicles, except in the
following special cases where stricter limits are imposed:

- trams: 40 km/h;

- lorries of over 7.5 tons laden weight: 70 km/h (oulside buiit-up

areas);

- vehicles with trailers: 70 km/h if the trailer is equipped with

Independent brakes and 60 km/h if not (outside buill-up areas);

- tractors: 30 km/h (in and outside built-up areas).

Radar checks being frequent and the fines for infringement high,
these limits are usually well observed, Although decided on {or rea-
sons of safety, they are clearly of help in maintalning a tolerable
overall lave! of sound. In any case, they preciude the high noise levels
produced by very fast-maving vehicles,

Olher traffic control measures likely to have beneficial effects from
the acoustical standpoint are very localized and do not form part of
an overall plan, the most important of them being to bar private cars
and lorries from certain streets in Oslo where only public transport
vehicles and taxis are allowed. The aim of these measures Is to enable
pedestrians to move about more freely in certain busy shopping dis.
tricts and encourage the use of public transport rathar than private
vehicles.

The bensficial effects of these measures from the acoustical stand.
point are rather limited, however, owing to the fact that public trans-
port vohicles (buses, trams), though they carry a larger number of
individuals, make more noise than private vahicles.

At lecal level, some municipal authorities have taken steps to
protaect cartain residential areas and hospitals from traffic noise; at
night, in particular, traffic Is either restricted to private cars or entirely
prohiblted in streets adjoining hospitals.
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4, TOWN AND HIGHWAY PLANNING

Noise abatement through town planning is the responsibility of the
Planning Commissions which have been astablished in the main Nor.
wegian towns. These Commissions receive the papers drawn up by the
Nordic Committee on Building Regulations (see chapter on Scandinavia)
and by Scandinavian research institutes. The conclusions and recom-
mendations contained in these papers, although having no legal force,
are to a large extent taken into account in new urban schemas.

An example of this is the new ring motorway shortly to be con-
structed in the Oslo suburbs, Since this motorway will pass through
residential districts already in existence and through urban develop-
maent areas, it has been dacided to build part of it in 3 cutting with
garages, officas and commercial premises bordering the highway, so
that the residential buildings will be shielded from the traffic noise,
in the new district of Furuset, (eastern suburbs of Osle), shops and
offices only will be huilt alongside the maotarway. In ancther new dis.
trict {(Hdhraten), the residential buildings will be shielded from noise
by garages, which will act as a barrier between them and the motorway,

One of the general principles laid down in connection with high-
ways constructed since 1950 is that no dweiling should be built at
less than 30 metres from the road. This principle is however not
adequate for roads with high tratfic dansity, The main point of this
decislon was to allow for any widening of these new highways, but its
indirect effect is to keap dwellings away from the noise source consti-
tuted by passing traffic,

The fact remains, however, that ail efforis to take account of noise
problems in town planning schemes are the work of the local author-
ities atone and no uniform set of regulations has been adopled in
this sphare, The same is true of building construction proper. There
are no standards setting a given value for sound.level reduction be-
tween the outside and the inside of a dwelling. The only standards
introduced relate to the quality of the building materials used.

Daspite this absence of regulations regarding sound insutation of
bulldings, there is ample evidence that most dwellings have double-
glazed windows. The basic reason for this is the need lo provide
dwellings with officient heat Insulation throughout the leng, hard win-
ters, but one of the side effects is to provide batler sound insulation
than the canventional-type windows found in most European countries.
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5, IMPORTANCE GIVEN TO TRAFFIC NOISE ABATEMENT

The most notable endeavours in the fleld of noise abatement are
those carried cut in the large towns, where the problem is becoming
increasingly sertous. The authorities who have to cope with thesa
questions consider, howaver, that their hands are somewhat tied until
such time as comprehensive and stringent regulations can be promul-
gated, But, inview of the cost of enforcing such regulations, the author-
ities consider thal international action alone will make it possible to
solve the problem of traffic noise; especially since in any endeavour io
control noise at its source the isolated action of a small country would
be bound to {ail.

At all events, increasing attention is being paid to the problem of
safeguarding the environment, of which traffic noise is becoming one
of the main aspects. The main reason for this is that the results
of surveys carried out in Norway (see below) have shown that the
public Is more annoyed by traffic noise than by any other kind and
that the extent of this annoyance is commensurate with the size of
the conurbation,

t. INVESTIGATION BY THE NORWEGIAN GALLUP INSTITUTE (1968)
(1,600 persons questionad)

Number of peoplo annoyed par 100 quastioned

Typo of noise All Age (years) Area

ques-
lioned 15-29 30-59 >/60 Urban  Rural

SCow »

. Noisa from motor
vahiclBs  nivievicnninn 17 14 16 21 20 11
. Nolse from aircraft .....c0 3 2 4 3 4 1
Noise from railroads ... 4 5 3 4 5 1
. Noise from neighbours ..., § 7 5 5 & 3

2, INVESTIGATION
BY THE NORWEGIAN STATISTICAL BUREAU (1967)

(2,815 persons questioned)

Annoyad

Type of area by noise

RUral @area oo iemmsnn s B%
Bullt-up area 200.2,000 inhabilants .......ceeeen 16%
Buill.up area 2,000.19,999 inhabitants , 20%
Built-up area 20,000 or mare 27 %
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1. ORGANISATION: BODIES CONCERNED
WITH TRAFFIC NCISE ABATEMENT

In June 1969, the Minister of Communications appointed a parlia-
mentary committee to set standards for acceptable noise from civil
and military aircraft, motor vehicles and pleasure boats. The object
of this committee Is to suggest standards concerning noise from the
above sources. The standards are to be basad primarily on medical
grounds, but technical economic and social factors in general are also
to be considered. The committese has been asked to suggest actions
concerning physical planning required with regard to the standards
proposed. Furthermore, the committee is lo report different ways of
controlling the practical application of these standards, The economic
repercussions of these standards on the community are also to be
astimated, Besides this committee, a number of governmental bodies
are concerned with traffic noise:

Administrative bodies:
Ministry of Communications (Kommunicationsdepartementat);
Ministry of Agriculture {Jordbruksdepartementet);
Natlonal Board of Health and Welfare (Socialstyrelsen);
National Road Administration (Statens Vagverk);
Natlonal Road Safety Board (Statens Trafitsdkerhetsverk);
National Environment Protection Board (Statens NaturvBrdsverk);
National Board for Urban Planning (Statens Planverk);
Swadish Board for Technical Development {Styrelsen fér teknist
utvackling).

Research bodies:
National Institute of Public Health (Statens institut fér folkhélsan);
National Institute for Building Research (Statens institut for byg-
gnadsfarskning);
Institutes for Bullding Acoustics at the Royal Institute of Technology,
Stockholm and at Chalmers Institute of Technology, Gothenburg;
Stockholm City Health Autharity (Stockholms stads hilsovards.

namnd).
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2, CURRENT PRACTICE
REGARDING VEHICLES AND VEHICLE OPERATION

There are as yet no regulations concerning noise emission levels
for motor vehicles, A law passed in 1938, however, forbids the use of
horns in built-up argas and the Road Trafiic Act states that * motor
vehicles must be fitted with an effective silencer ™ and that * any driver,
when driving in built.up areas shall cperate his vehicle carefully so as
not o cause excessive noise amission especially al night™,

In 1961, an investigation into vehicle noise emission was carried
out by tha National Institute of Public Health, The report presented
rasults of a series of measuraments on different types of vehicle and
suggested a measuring technique. Carlain recommendaticns were made
regarding acceptabls maximum values for noise from vehicles, but
did not bring about any legislation.

As a first step towards maore stringent measures, Sweden envisages
enforcing the ECE Recommendation (see chapter on United Nations),

According to the Swedish Constilution, regulations such as those
concerning vehicle exhaust emission are issued by the Government
after consulting parliament, The Nalional Road Safety Board is autho-
rized to prescribe detailead specifications for test procedures and to
grant exemptions from the regulations, The Board has facilities for
carrying out inspeclion tests and togather with the police is responsible
for suparvising the observance of regulations.

Before a passenger car, bus or truck is allowsd to be used on
public roads in Swaden, it must pass an Inspection, If a cartain number
of vehicles of the same type are expected to be sold, the inspection
can be carried out as type inspection, iLe, only one vehicle of this
type will be tested. The manufacturer or dealer must then guarantee
that every vehicle sold under the type inspection cerlificate corresponds
in all details {o the type vehicle, If the type is not approved, each
individual vehicle must be inspected,

Type inspections are carried out by the type approval section of
the National Road Safety Board, and individual inspections by the
Swedish Motor Vehicle Inspection Company. The maln task of this
company is to make the compulsery periodic inspections which evary
Swedish passenger car, bus, motorcycle and trailer has to pass. Taxis
and public service vehicles must pass an inspection from thefr second
year onwards and all other vehicles from their fourth year (as from
1971 from their third year).

This inspection system will also be used for ensuring compliance
with the exhaust standards, An effeclive control can thus be achisved
at meoderate exira cost. The Swedish authorities consulted consider
that once noise emission levels have been fixed by law, their applica-
tion could be contrelled in the course of the periodic inspections
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referred to above, In the meantime, noise levels are measured during
some safety inspections to obtain an overall picture of the noise emis.
sions presently occurring.

Noise checks, especially at night, have been made in Stockholm
saveral limes at frequently changed check points. Drivers of excessively
noisy vehicles can be fined and are requested to suppress the noise
amission. It s usually the axhaust system which is faulty, Considerable
publicity has been given by the press to these noise checks and this
has mado drivers more aware of the need to keep their vehitle axhaust
In good order, Thus, the fairly small number of checks and fines has
had, by means of extensive coverage in the newspapers, a considerable
widespread and beneficial effect.

In spite of the absence of laws concerning noise amission levels,
the police are particularly alert to the noise caused by teenagers with
neisy mopeds driving * round the block ",

Finally, ona might mantion a specific measure worthy of note,
namely action by the Stockholm authorities regarding the city buses.
The tenders for the supply of buses stipulated that the vehicles should
not produce more than 83 dB(A). Each of the buses delivered was
checked with regard to noise emission and any bus exceeding 88
dB(A) was returned to the manufacturar,

3. CURRENT PRACTICE REGARDING TRAFFIC CPERATION

Cortain towns, e.g. Lund and Sollefle, have included special
rastrictions on traffic operation at night in their local traffic regulations,

4, HIGHWAY AND CITY PLANNING

In 1967, tha Nerdic Committee for Building Regulations in Scan-.
dinavia presented " Annoyance and City Plan" containing guidelines for
traffic noise evaluation and a description of the means whereby traffic
noise may be attenuated (artificial and natural screens, building lay-
out, etc.). The report recommends a 24-hour energy-mean outside
dwallings of 59 dB{A) which should not be exceeded {see chapter ¢n
Scandinavia),

The National Swedish |nstitute of Building Research and the Natio-
nal Institute of Public Health performed a field study which was pre-
sented in a joint report: ‘' Traffic Noise in Living Areas', in 1968,

The repart gives the results of technical measurements and calcula-
tions as well as sociological surveys on annoyance reactions. A noise

139



SWEDEN

exposura response curve is presented and recommended as a basis
far City Pianning legislation,

Besides these major studies, several investigations have been
made into sound proofing in buildings, window constructions, etc,

There are no regulations stipulating that community development
plans should take ' noise" into consideration. in 1964, however,
general guidelines were drawn up by the National Board of Urban
Planning which stated that there should be a distance of at least 100
metres between a motorway and any residential building. These guide-
lines were distriguted to all county architects who scrutinize all clty
plans. Thereby, one Is to a large extent assured that the guidelines
are followed, Exceptions are, however, sometimes accepted,

The National Read Administration claims that, whereas the State
hears the cost of road construction and of buying the land on which
the road Is built, and while no money is granted for any " noise strips”
at the road-sides, local autharities are responsible for taking the neces.
sary measures o ensure that dwellings are not erected too close to
roads, The economic problems Invalved have not as yet been solved.
On several occasions, nolse has, however, been taken Into account
when planning new communities,

The most spectacular practical anti-noise measures have baen
taken as regards sound insulatien of windows, Hospitals, schools and
some hotels in the northern suburbs of Stockholm are presently equip-
ped with special windows which provide extra sound insulation, In the
new suburbs south of Stockhoim, dwelling houses have been equipped
with special windows providing a 25 to 30 dB(A) noise attenuation to
traffic noise.

In Stockhoim itself, where an elevatad road has been buili close to
dwellings, it is planned to exprepriate the occupants and to give them
compensation to facllitate their rehabilitation in a less noisy district. It
should also be noted that, to reduce the noise from this road to a
certain extent, a 70 km/h spead limit has been fixed, in spite of the
road being considered an * expressway ",

Anothar example of local endeavour to reduce “ noise paliution” is
the town of Gavle which has commissioned a statistical study of traffic
noise levels in the town from the Swedish Acoustic Institute, in order to
be able to take appropriate measures such as special acoustic insula-
tion in certain buildings exposed to particularly high levels of naise,

It would appear, therefore, that though anti-noise measures have
been limited to a few specific cases, authorities are becoming increas-
ingly aware of the noise problems as an important parameter to be
considered in urban planning.

It should also be noted that, In Sweden {as in Norway and Switzer-
land alse), double-glazing is used practically without exception to
provide thermal Insulation against the severs winter climate and to
reduce heat loss and excessive heating costs. The use of such doubls-
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glazing, however, has a favourable side-effect in thatit provides better
sound insulation than single glazing. The noise attanuation of double-
i glazing is of the arder ¢f 20.25dB(A) as compared to 10-15dB(A) with
single windows. So, in spite of the absence of specific legislation con-
cerning sound insulation of buildings from traffic nolse, the noise level
inside Swedish dwallings is considerably less than in other more south-

arn countries.

i 5. CURRENT TRENDS

o Besides the parliamentary commiites working on noise reguiations
- mentioned sarlier, a commitiee came into being on 1st January, 1969,
composed of ropresentatives from the National Board of Urban Planning,
the National Board of Health and Wellare, the National Road Admin-
istration and the WNational Environment Protection Board, with the
following terms of reference:

i) definition of noise level limits tolerable in ditferent situations;

iy definition of a mathod for lorecasting traffic noise;

' i) formulation of recommendations for dealing with noise ques-
‘ tions in planning new communitias, or in urban renewal,

The first recommendations of this group concern i) figures for
tolerable noise levels and /iy methods of calculating noise with regard
to new building construction.

These recommendations and later recommendations, though not
mandatary, will have considerable influence on new urban plans, since
! they will be transmitted to local authorities and will be used by county
! architects and the concerned boards in their scrutiny, Building plans
I submitted for building parmits will have o take these recemmendations
into account,

The Natlonal Environment Protection Board (Naturvadsverket) has,
from July 1969, a special section to co-ordinate activities concerned
with noise, particularly with noise from industry, now to be subjected to
new legislation in force as from lst July, 1969, but also with traffic
noise, This section is presently studying plans regarding traffic noise
in co-operation with the National Planning Byreau, the Road Research
Board and the National Board for Health and Weltare, and is also
! concerned with discussion in parliament on noise from motor vehicles,
o aircraft and pleasure boats, This section has been created as a result
of growing public concern regarding noise and the feeling that regula-
tions have so far been too lax, and should be developed as they have
been for air pollution,

At the National Institute of Public Health, Department of Environ.
mental Hygiene, a special neise unit is initiating and performing re-
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search mainly devoted to the description of noise exposure and its
covariation with effects on man te provide material for the evaluation
of the effects of noise on health,

Grants for research are given by the Swedish Counci! for Bullding
Resaarch and the Swadish Board for Technical Developmant (the latter
creatad by an Act of Parllamentin 1968 and placed under the author.
ity of tha Ministry of Industry) and the Research Committee of the
National Environment Protection Board.

Large resnarch grants have been given for w.g. the tratfic noise
Investigation and the development of electric automobilas.
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SWITZERLAND

INTRODUCTION

By way of introduction one may quote an extract from the Report
of the Federal Commission of Experis! published in 1963 on Noise
Abatement in Switzerfand (see also | below).

“Ths motor vehicle is undoubtedly the source of noise causing the
greatest number of complaints.,. For many years, one has been aware
that traffic noise would probably become intolerable. The laws passed
in 1932 concerning motor vehicies, and well before that in 1914 the
inter-canienal concordat on motor vehicles, prescribed efficient silenc.
ers, Noise abatement measures were strengthened with the increase
in motor vehicle traffic after the Second World War, In 1949, the intar.
cantonal road traffic commission proposed standards for the measure-
ment of motor vehicle noise. Thess standards were laid down in cir-
culars issued by the Department of Justice and Police in 1952 and
1953, A circular issued in 1957 gave detailed instructions on how to
reduce traffic noise and considerably reduced some of the standard
noise Jevels. Several cantons conducted noise abatement campaigns
and conirolled the noise emission of motorcycles, Since 1960, the
Conference of City Paolice Chiefs organises an annual noise abatament
campaign throughout the whole of Switzerland."”

“The abatement of noise from motor vehicles can be approached
from differant aspecls — only an attack on all fronts will provide an
effective result, The main areas for action are, of course, measures
taken regarding the construciion of vehicles and the way in which
drivers use them. Howevar, the following approaches are also impor.
tant: highway planning, traffic control, distance between buildings and
highways, vegetation along the road, etc.

“.., Motor vehicles should be designed so as not to cause exces-
sive noise. It will not suffice to request that vehicles be silent when
correctly used but that they also notcause excessive nofse, when they
are occasionally illused by inexperienced or careless drivers,,.. [t
would be technically impossible to avoid noise caused intentionaily or

1. "La jutte contre fe brult en Suisse”. Federal Commission of Experts, Depart.
ment of Justice and Police, Berns, 1963.
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through negiigence, A driver Intentionally causing noise must therefore
be penalized, However, many cars are so designed that they are used
at maximum power. ... Since the engine and the exhaust are the
principal source of the noise, the latter should be subjectad to maxi.
mum accepted standards. Any vehicle exceeding these standards should
not be allowed on the road, Present standards should be made pro-
gressively more severe as technology progresses.”

Other recommendations of the Federal Committee of Experts on
Noise of relevance to urban traffic noise are referred to in the dif.
ferent seciions of the report which follows,

. ADMINISTRATION: CENTRAL CO-ORDINATING BODY

When the Swiss government deals with problems concerning noise,
the Police Division of the Ministry of Justice and Police Is consulted,
The Federal Division of Police is at present responsible for co-ordinating
all anti-nolse measuras taken at Federal level.

The Federal Government is, howaver, prasently examining the
possibility of establishing a Federal Council against Environmental
Nuisances {air pollution, water pollution and noise). The Federal Gov
ernment, through its Federal Justice and Police Department, is very
conscious of noise problems, A Federal Commission of Exparts estab.
lished a report in 1963 anfitled " Noisa Abatement in -Switzerland"
which recommends appropriate legisiative measures to be taken to
abate neoise, This report is the basis of all recent nolse abatement
measuras currantly applied in Switzerland,

The Commission established five working parties:
medical, acoustic and technical questions;

. motor vehicles, railways, ships and cable cars;
aircraft noise;
. building and Induslrial noise, protection against noise;

5, legal aspects.

The findings and recommendations of the above working parties
of relevance to urban traffic noise are contained in the different sec-
tions of the report which follows,

The Commission’s report resulted in a number of measures, of
which the following should be mentioned here:

a) the creation of an Acoustic and Noise Abatement Division at

the Federal Materials Testing Lahoratory;

b) a Federal circular was addressed to all Federal Departments

urging them to take grealer account of noise abaternent measures;

¢} recommendalions for the preparation of traffic laws.

oW N e
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In addition to the Federal Police Department in Berne, and the
Acoustics and Nolse Abatement Division of the Materials Testing Labo-
ratory in DObendorf, one should mention that all the town and “can-
ton" police authorities are particularly vigilant in the enforcement of
noise ahatement legislation and have been instructed to apply strictly
and vigorously the Federal Laws. The police in Zirich, Lausanne,
Berne, Lucerne and other towns have vary active noise abatement

brigades (sea below).

I, CURRENT ADMINISTRATION AND LEGISLATIVE PRACTICES
REGARDING VEHICLES AND VEHICLE OPERATION

A, VLCHICLES

Type Certification: As from 1st January, 1969, vehicle type certi-
fication is enforced according to the following table:

Noise
Type of vehicle leval
dBrA)!
1, MOPBUS i vvreriiisrsrr e 70
2. Light motoreyelas 50CC .o 73
3. Other moloreycles
= 50 =200 €€ wrriiiininii e e e 82
= mare than 200 €C..imrnironn 82
4. Motor cars
- Diesel angine or 50 h,p./SAE | 82
- Other private light moter cars ... 78
5. Heavy malor vah:cles traclors. |ndustr|al as

vehicles , e e raarcre e

1. Mata that Switzerland had araviousty applied a "B weighling bul
has now adoptad the "A" weighting which corrasponds more clossly

1o resulling human anneyance.

For practical reasons the noise level is measured on a stationary
vehicle at full throttle, For type certification precision sound level
maters are used which comply with recommendation 179 of the Inter.
national Electro-technical Commission (CE!). In other circumstances
sound level meters complying with the CE! recommendation 123 may
be used, Before each series of measurements the meters are calibra-
ted according to the manufacturer's instructions; these meters are
calibrated annually by the Federal Office for Weights and Measures,
The measurements are made on a horizontal site with ne sound.
absarbing materials such as grass or snow being present. No object
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which may influence the sound perceived is allowed within a radius of
20 metres from the microphones, and no large objects should ba
allowed within 50 metres. The microphone may be equipped with a
wind-shield if necessary, The microphone Is placed on a support 1.20m
high, such that the directfon of its greatest sensitivity is turned towards
the source of noise; the microphonas are placed at a distance of
7 meires on either side of the vehicle. Two measuremants are made
with each microphone. In the case of type certification each of the
two measurements is made with a different meter. The average of the
readings on both sides is taken - but no Individual reading should be
graater than 2 dB(A) ahove the allowed [imit. When a vehicle is type.
certified there is no tolerance margin; in the case of individual vehicles
checked aftar certification or stopped for control during operation, a
margin of 2 dB(A) above the accapted limit is tolerated.

Enginas are usually tested on stationary vehicles at full power;
in the case of cars which do not exceed 10 kg/hp {DIN) and motor-
cycles exceeding 200 cc the engines are tested at 75% of full power;
vehicles with a maximum speed of 50 km/h are tested at full throttle.

In some cases, when the noise of a vehicle is considered to be
very annoying despite its not exceeding the above limits, or should it
not sound annoying but nevertheless exceed the above limits, the
case is referred to the Federal police authorities for decisfon, based
on complementary measuremenis (frequency analysis, IS0 running
method). These measurements are macle by the Federal Materials
Laboratory.

The Road Traffic Laws furthermore stipulate that vehicles shouid be
built so as to cause as litlle neoise as possible — parlicular attention
being given to;

a) adequate exhaust silencer;

b) doors, boots, sun-roofs, which should open and shut easily

and noiselessly;

£) horns, which should not excead 104 dB(A);

o} reduction of vibrations of the body wark;

@) the use of loud-speakers on motor vehicles for which special

permission is requlired;

f) reduction of npoisg from other sources such as hrakes, tyres,

accessories, transmission, starter, ete,

Police officers have been instructed to stop and examine any ve-
hicie which appears to be excessively noisy. The police officers in the
street have no sound level meters - but are accustomad to identifying
by ear alone vehicles which are obviously well above the accepted
limits. In cases where the driver is of “good faith” and is not aware of
his having broken the law, he is merely requested to repair the ve.
hicle (usuaily the exhaust pipe) so that it does not exceed the accepted
noise limits. He is then requested either to send the bill of the repair
to the police authorities as proof of his having mended the vehicle or
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to present the vehicle within a given time to a police control station
where the nolse emitted is checked according to standard methods as
described above, In cases where the driver is obviously well aware of
the unacceptable condition of his vehicle or if he has deliberately
tampered with the exhaust or replaced the exhaust by one designed
to produce more noise, or if, in the case of mopeds especially, the
cylinders hava been tampered with to increase the wvehicle speed,
the vehicle is confiscated on the spot, the registration withdrawn and
the driver continues his journey on foot, He must then repair the
vehicle and present it for re-registration when it will be checked to
ensure that it complies with the accepted standards. In some cases,
particularly of a repeated cffence, he will also be fined, In exceptional
cases the driving licence may be temporarily withdrawn,

Public Transport Vehicles

In its report the Federal Commission of Experts on Noise
Abatament also referred to noise from public transport, Complaints
agalnst this source of noise — trams and buses - are quite numerous.
This is due to the fact that trams and buses operate at frequent
intervals in densely populated areas, and at hours when normal traffic
tends to subside. Public transport companies, however, do pay atlention
to the noise emitted by their vehicles including:

~ noise measurements before and after maintenance checks;

- tests on various forms of noise insulation and reduction;

- for trams, design of less noisy components in new vehicles;

raplacement or insulation of noisy components in ofld vehicles;

- for buses, the engine compartment is acoustically insulated,

metal pipes are replaced by plastic ducts, improved engine design,

brake design, body-work design, etc.

Attention is also given to the operation of the vehicles so that
noise is attenuated as far as possible. The operating staff have been
requested to draw attention to any particularly nolsy vehicle in use,
Tram and bus manufacturers have been asked to reduce the noise
emission as much as possible; old and noisy vehicles are replaced by
mare sflant new ones in spite of the additional cost involved. Finally,
the transport companies and the manufacturing industries collaborate
closely with a view to reducing noise further.

Sale of Noisy Mulflors

At present there are a wide wvariely of mufflers available on the
market, the sale of which is not forbidden by law. Nevertheless, these
mufflers cause the vehicles onto which they are adaptad te exceed the
accepted noise emission levels, These “super™ noisy mufflers are
frequenty adapted to vehicles in as little as a few hours aiter the
vehlcle has been registered and certified conform to type. Teenagers
ara the worst offanders in this respect; they are easily attracted by the
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manufacturers’ convincing publicity as regards the * prestiga” to be
gained from a nolsier vehicle - which they are erroneously led to be-
liave will be faster also,

In accordance with an ordennance passed on 27th August, 1969
cencerning the construction of road vehicles and their appliances,
exhaust devices which are woarn out or damaged must be replaced by
devices which are as effective as ihose prescribed for the vehicle
originally. Tampering a vehicle in such a way as to cause the vehicle
to moke unnetessary noise is forbidden even if the accepted level is
not exceeded. Furthermore it is envisaged that all exhaust devices
be subjected to standard-type approval, As from lst Japuary, 1970
a vehicle owner adapting an exhaust device not standard-type approved
for the vehicle must make this known.

Vehicle Inspection

Vehicles ars subjected to inspection primarily for road.worthiness,
but noise emission is also taken into consideration. All approved ve-
hicles will be submitted to another official control at lsast every three
years,

B. VEHICLE OPERATION

In general terms, the Federal Tralfic Laws, Article 54, specify
that ... If the police observe ,,. vehicles causing avoidable noise, they
shall be siopped. The polica may confiscata the registration papers and
when necessary, the vehicle also”,

“The police may confiscate on the spot the driving licence of any
moter vehicle driver whe .., deliberately causes avoidable noise"'.

These generaf laws and the more specific regulations referred to
below give the local and cantonal police authorities adequate backing
for intervening vigorously against urban traffic noise offences.

Tha traffic laws (Article 33) also stipulate that drivers and pas.
sengers should cause no avoidable noise, particularly in residential
areas and resting areas and during the night. In particufar, it is for
bidden by law:

- to use the starter excessively and to run the engine at a stand-

still unnecessarily;

- to rev up the enging at a standstill, and to drive at high speeds

in low gears;

— to accelerate too rapidly;

— todrive * round the blogk";

- to drive with goods not well attached;
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- to load and unload goods without proper care and to transport
barrels and other nhoisy containers without securing them well
or isotating them one from another;

- to slam doors, engine bonnets, boot lids, etc.;

- to cause annoyance to the neighbourhood by the abusive use

of wireless or other sound-producing equipment in the car.

The abave offences are fined and may lead to the withdrawal of
the driving licence,

The traffic laws (Article 29) stipulato that a vehicle should be so
driven that the use of a horn is not necessary, It is forbidden to use
the horn upnecessarily, and headlamps should be used instead of
horns at night,

Local Measures regarding Vehicles and Vehicle Operation

A number of towns and cantons have taken special measuras
regarding vehicles and vshicie operation in an attempt to reduce noise.
The three following examples are reported here:

i) Lausanne Police Anli-Noise Brigade

The Lausanne Paolice Anti-Noise Brigade was sat up in 1959, as
a result of a number of successful noise abatement campaigns orga
nisod throughout Switzerland, The Brigade consists of five pelice of-
ficers, and is equipped with sound level meters and a “control station ",
The Brigade is concerned with reducing and controlling noise from
all sources: traffic, aircraft, construclion sites, industry, bars, dance
halls, etc., but has mainly focused ils activity on the most pervasive
source of noise, namaely tralfic, Since one of the Brigade's major
concerns is to safeguard a quiet environment during sleaping hours,
it usually operates at different points throughout the town from 10.00
p.m. lo 6.00 a.m. The Brigade is, of course, assisted night and day
by all the city police officers who, as throughout Switzerland, have
been specifically instructed to be vigilant to noise. When on patrol in
the street the Brigade identifies the noisy vehicles by ear afone and
stops them. Experience has shown that a police officer accustamed
to this work rapidly acquires @ sensitive ear and can identify with
ramarkable accuracy drivers of vehicles causing noise levels over and
above the accepted limits, Having signalled to the driver to step, the
Brigade briefly inspects the vehicle to ascertain whether all parts are
in good working order. Should one or more components of the ve.
hicle show signs of poor road.worthiness and not conform to accepted
standards, the vehicle is immediately confiscated and towed to a garage
for repair, after which the owner is requested to bring the vehicle to
the Brigade's control station for approval befare he is allowed to drive
it again. In the case of minor faults, the registration plates are with-
held and a temporary permit given tothe owner, whe will retrieve the
plates when once his car is in order, If the vehicle's driver disagrees
with the faults found on his car he is Invited to bring it to the control
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station, whers the faults can ba technically proven to him. If complaints
are received concerning a given wvehicle, the owner is summoned by
the police to the control station, which is fully equipped, to check
whether the complaints are justified; the owner may oiten mend the
vehicle before presenting it for inspection - but these * recent” re-
pairs are easy to identify. In most cases, offenders also receive a fine;
for minor faults, or when they are obviously not aware of having
broken the law, they merely receive a warning notice.

In doubtful cases, where the Brigade can find no obvious technical
fault in a vehicle, but which is nevertheless causing excessive noise,
the driver is obliged to leave his car on the spot or may exception-
nally be allowed t¢ continue his way at moderate speed without making
too much noise. The car registration plates are temporarily withdrawn
and the driver is summoned to the control station where his vehicle is
checked,

The worst offenders stopped by the Anti-Noise Brigade are teen-
agers with mopeds who, immediately after acquiring their vehicle,
tamper with the air intake, remove or make holes in the exhaust pipe
or modify the carburettor, in order to make more noise and attain
greater speeds.

In 1968, as a result of the Brigade's patrols, 674 private cars,
582 mopeds and motorcycles, and 18 trucks were checked at the
control station, From this number, registration plates were withdrawn
from 110 vehjcles, and the owners fined. 621 private cars and 574
mopeds and motorcycles were interceptad, and the regisiration plates
temporarily withdrawn; in those cases the driver was {ined or given a
warning, but allowed ta continue his way,

Ninety-seven private cars and 170 motorcycles were stopped on
the spot, the drivers fined and obliged to coentinue their way on fool,
In two cases the driving licance was withdrawn, For the same year
1,188 vehicles (all categories) ware found to have defective exhaust,!
183 ware stopped for driving noisily in low gears, 43 for unnecessary
use of horns, 26 for door slamming.

iy Zirich Police Noise Abatement and Contrel Office

The pelice authorities in Zirich have a special office fer noisa
abatement and control dealing with noise from all sources, including as
one of its major concerns traffic noise. In 1968, there were 2,793
raported cases of noise (against 2,848 in 1967), of which 1,009
were due to vehicles (as opposed to 1,169 in 1967), brokan down
as shown in the table on page 151.

In 1968, of 999 motor vehicles stopped, 105 had their registra.
tion removed; in 1967, of 1,102 motor vehicles stopped, 215 had
their reglstration removed.

1. I should be noted that in general cars registered in Swilzerland are kepl
in goed condition by their owners; because of the severs winlers, however, Ihe
use @f de-icing chomicals on the road, particularly salt, accelerates the deteriora.
tion of exhaust through corrosion,
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1968 1967
Mopeds oo s e 99 207
Motorcycles and scoolers ! " 27 32
Private cars ....ovueinnnnn 565 809
Trucks convninnn 64 54
Avoidablg traffic nois 221 22
Genaral traific noise 19
Motor boats 1 -
Afrcralt noise 49 24
RBIIWAYS .0 veommrennrmniviioniieristinvsrssiniviens 9 18

L. Thess ligures may soom low; the reason for this is tha) the aumber plals
an thesa vehiclas is vary small and not readakle axcept on a stabonary vehicle,

In addition to its action in the streel, the Zirich police Noise
Abatement Office also organises training and information courses on
noise questions for police officers from other Swiss towns and from
abroad. The office also receives numerous written requests for infor-
matlon concerning nolse problems and in this way acls as a general
information and advisory bureau for bath private individuals and public
authorities, Courses on acoustical and noise abatement problems are
organlsed for the Zirich police officers at the Zirich Polytechnic.

li) Moped Campaign, 12th-24th May, 1969

The police authoritias of the Vaud municipalities organised a * moped
campaign” between 12th and 24th May, 1969, During this ¢campaign
9,160 vehicles (8,520 mopeds, 640 cther two-wheeled vehicles) were
checked, Of the 8,520 mopeds, 5,095 were found to be in good order
and were given a road-worthiness adhesive stamp; 3,425 were found
not to be in order, of which 181 were temporarily confiscated for
inspection by the canton vehicle inspectors, In 38 cases, some of the
vehlcle components not complying with the regulations weare merely
destrayed; In eight cases the vehicle was confiscated for good. Fines
were imposed In only 27 cases since the policy of such campalgns is
to educate drivers rather than to penalize them. The age of drivers
with faulty vehicles ranged from 15 to 20 years.

In general, the public was rasponsive to the campaign; a fow
moped drivers hid their vehicles during the campaign, Car drivers
questioned expressed their satisfaction with the campaign, particularly
hecause of the anticipated awareness of road safety that it would
produce, Headmasters of schaols and factory directors ware very co-
operative throughout the campalgn, and the public in general exprassed
its appreciation of the attempt made to reduce the noise produced hy
teanagers. Local press, TV and radio supported the campalgn fully;
the Swiss Touring Cluk and the Swiss Automebile Club provided some
financial support, Moped sales agents were very co-oparative in repair-

ing faulty vehicles.
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SWITZERLAND
I, CURRENT PRACTICE REGARDING TRAFFIC

The following maximum speed limits are to be observed:

—~ mopeds ,....... rerrres e 30 km/h

- all vehicles in built-up areas ..... 60 km/h {or less if indi-
cated)

~ passenger cars on open road .... no limit, unless specifically
indicated

— passaenger cars pulling a trailer ... BO km/h

= PUCKS .iiirririern 80 km/h

= ftractor-traflers ... 60 KkMZh

- mélorcyles with trallers ......cooeeene 60 km/h

Other special vehicles have specific speed limitations.

In order to safeguard a quiet environment during sleeping hours,
heavy trucks ¢ =23.5 tons) are not allowed to operate at night from
9,00 p.m, to 5.00 a.m. {(from 1st November to 31st March) and from
10.00 p.m. to 4.00 a.m. (from 1lst April to 31st October), Cartain
heavy wvehicles such as public transport vehicles, fire engines or ve-
hicles carrying perishable goods are exampt from this law - but they
are nevertheless obliged to operate so as to cause as little noise
disturbance as possible,

In special areas where a quist environment is particularly necessary,
restrictions on certain types of traffic may be imposed and are indi-
caled by special road signs. In Ziirich, for example, some tan streets
ara closed to mopeds and motorcycles at night (10,00 p.m, to 7.00
a.m.) because of neighbouring hospitals and residential schools,

in Lausanne the avenue d'Ouchy is forbidden to motorcycles be-
tween midnight and 6.00 a.m. The Lausanne-Berne traffic which used
to pass by the Lausanne hospital district has been diverted since 1959
between 10.00 p.m. and 6.00 a.m, These are just a few examples of
traffic diversion imposed for noise reasons alone. Any municipality is
free to take whatever measures it wishes in this respect,

V. HIGHWAY PLANNING

As regards new development projects, it is proposed that major
highways should avoid built-up areas and particularly residential
districts, that motorway feeders should hy-pass residential districts or
run through tunnels and that new buildings should be sited at a suit-
able distance from main roads (Federal Law of Bth March, 1960 on
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Federal Highways). Il is generally accepted that houses should not be
built at less than 7 metres from a road - but this varies from one

locality to another,

Use of Natural and Artificial Screens

flesearch has been conducted to evaluate the elfectiveness of
certain wooded areas or specific types of barriers in altenuating the
propagation of road traffic noise, Conifers which, being evergreens,
have practically the same effact in summer and winter, reduce traific
noise only slightly; a belt 100 metrus wide glves an attenuation of
about 4 to & dB. The use of natural scraens provides above all a
" psychological effect”; when the source of naise is not visible it appears
to be less annoying even though the noise level may be approximately
the same. The same research work also showed that very high harriers
located as close 1o the road as possible provide a substantial reduc.
tien and it is sugpested that shops be situated between residential
distrlets and major roads. As a follow-up to this work, measurements
ware made in the vicinity of the Berne-Schénbuhl motorway where it
runs through a cutting with retaining walls. The cutting not only acted
as an acoustic barrier and reduced the noise perceived 50 metres from
the middle of the carriageway {peak noise reduced by about 15dB(A}]
hut also substantially modified the frequency distribution, which
rendered the noise less annoying,

V. BUILDING REGULATIONS AND ZONING

There are as yet no regulfations cancerning the insulation of build.
ings from noise from the outside, nor concerning the distance of
buildings from major highways, The Association of Swiss Engineers
and Architects (Schwelzerischar Ingenieur und Architekten Verein)
has recently prepared proposed standards concerning sound insulation
in bulldings which will bs enfarced in the near future, Though mest
of the standards proposed concern sound insulation befween apart.
ments the following measures are recommended as concerns noise
fram the strest: bedrooms should be separated from noisy rooms by
means of corridors, entrance halls, living reoms, and should ba sit.
uated in the quietest side of the building away from external noise,

Attention Is drawn to the fact that noise insulation of outside walls
decreases with increased window and door surfaces. Sanitary installa.
tions, lift shafts, garbage disposal shafts, chimney ducts and ventilation
shafts should be placed on the noisy side of the building, The minimum
acoustic Insulation of windows should be 20 decibels and where pos.

sible 30 decibels.
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The Federal Materials Testing Laboratory - in support of the stan-
dards proposed ~ has prepared a list of suggested ways of improving
sound insulation in residential buildings In noisy areas. The suggestions

ara as follows:

Heavy buijldings
External walls: 500 kg + /sq. metre
a.g. brick walls at least 32 ¢ms thick, with plaster on both sides,

No large windows
Ratlo of window surface/floor surface: 20 % or less.

Sound-insulating windows
30-35 dB (measured in laboratory)
e.g. doublae-glazing ~ outer pane! 5.6 mm thick
~ inner pane: 3 mm thick
air space between the two panss: 30 mm
accompanied by good sealing In joints and frames,

Furthermore, the Assoclation of Swiss Engineers and Architects has
included in its proposed standards the recommendations fermulated
in 1963 by the Federal Commission for Noise Abatement (see Sac-
tion | above) in its guiding principles for Noise Control, The Federal
Commission suggested tolerated noise levels for varlous zones; if these
levels are exceaded, the authorities must, if requested, take all legal
and practical measures to reduce the noise. The vailues, in dBA, as
measured at an open window, are given below,

Background Frequent Infrequent
nolse lavel 2 penks 3 ponks
Zane :
Nignt!  Day  Night Day Night!  Day
Rosting oovvennes 35 45 45 50 55 55
Quiet residential . 45 55 55 65 65 70
Mixed i 45 60 85 70 65 75
Commercial 50 60 60 70 65 75
Industrial ., " 55 55 60 75 70 80
Main arterial road .o, 60 70 70 80 80 90

1. "Night" is cansidarad 1o be from 10.00 p.m. 10 6,30 a.m.

2. Background noisg leval; average value {mean taval withoul paaks),
3. Fraqueni poaks: 7-60 peaks par hour.

4. Inirequent ponhs: | -6 peaks par howr,

The six zones referred to above are defined as follows:

~ Resting: hospital, convalescence homes, etc.;

~ Quiet Residential: residential buildings with local shops and
schools;
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- Mixed: residential buildings, with restaurants, small workshops,
e.g, large villages or urban districts with small werkshaps, shops,
etc,;

- Commercial: business area;

— [Industrial: districts with several factories and large workshops,
warehouses, elc.;

- A:lar'n Arterial Road: immediate vicinity of roads with through
traffic.

VI. MISCELLANEQUS

1. Social Surveys

No surveys have been conducted concerning the feelings of the
public as regards traffic noise specifically (note: survays are baing
conducted as regards aircraft noise), A general survey - involving
900 persons in the nalghbourhood of Zirich - revealed that mors
than 50% of thosa questioned decfared that they would be willing
to pay the cost of more adequate nolse insulation in their homes,

In Lausanne, another enquiry on noise was conducted in 1960
and gave the following resulls (3,290 persons questioned):

~ the noise from motorcycles and mopeds annoyed 90 % of those

quastioned;

~ the noise from cars annoyed 32 % of those questioned;

— the noise from trams anncoyed 23.5% of those questioned:

— the noise from construction sites annoyed 22 % of those ques-

tioned;

~ the noise from trucks annoyed 17.5% of those questioned.

2. Press

The press has played an active and helpful role in supporting
noise abatement campaigns and the police in its endeavours to check
and reduce noise. Both national and local newspapers constantly pub-
lish articles reminding their readers of the existing legislation regarding
neise and the penalties imposed on offenders.

3. Drivers' Associations ( Touring Club, Autemobile Club, etc,)

The Swiss Touring Club is also active in reminding its membars of
nolse legislation in its bulletins and by means of illustrated pamphlets
urging its members to usa their vehicies as quietly as possible, parti-
cularly at night, The Automobile Club is also conscious of the problem
and takes part in noise abatement measures.
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4. International Co-operation

The Swiss authorities consuited in the course of this enquiry urged
that there be closar international co-operation with a view to uniform
voehicle-nolse legislation between countries, This plea is prompted by
the fact that Switzerland receives over 30 millien tourist vehicles
annually and that a considerable proportion of these vehicles emit
noise over and above the levels accapted in Switzerland.

As visitors' vehicles are not subjected to Swiss laws, Switzerland
would be interested in an international rule concerning vehicle noise,

156



AR S

UNITED KINGDOM

CENTRAL BODY FOR CO-ORDINATING GOVERNMENT ACTION
WITH REGARD TO NOISE ABATEMENT

Since October 1570 general rasponsibility for all environmental
matlers, including noise, has been vested in the Secretary of State for
the Environment and his Department which was formed by a merger of
the previous Ministries of Transport, Housing and Local Government,
and Public Building and Works. The Department of the Environment
(DOE) also has specific responsibilities for aspects of noise abatement
dealt with by the old Ministries. In particular, DQE is responsible for
the regulation of vehicles and traffic, and the planning and design of
roads, {n addition to the extensive resources within his Department,
the Secrotary of State is advised by an Advisory Council on Noise
which includes both laymen and others with expert knowledge of vari-
ous aspects of the noise problem. The Government is also advised by
a standing Royal Commission on Environmeantal Paotlution,

REGULATIONS AND CURRENT PRACTICE REGARDING VEHICLES,
VEHICLE OPERATION AND TRAFFIC QOPERATION

Vehicles in use

There are long-standing regulations on the construction and use
of vahicles which require:

a) Motor Vehicles to be fitted with a slfencer for reducing as far

as may be reasonable the noise caused by the escape of exhaust

gases,

b} Silencars to be maintained in good and efficient working order

and not to be altered in a way that would increase noise,

¢) Vehicles not to make an excessive noise.

d) The horn not to be used on stationary vehicles and not to be

used at all in built-up areas batween 11.30 p.m, and 7.00 a.m.
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These regulations are enforced by the police; prosecutions and
fines for the year 1969 are summarized in the following table,

NUMBER OF OFFENCES RELATING TO MOTOR VEHICLE NOISE
IN ENGLAND AND WALES, 1969

Total of Total Total fines
Typa of olfence alleged findings imposed
offences af guilt £
Neiso caused by faulty silepcer ..,....... 15,330 12,707 41,769
Excossive nelse due to daefect or lack of
repair, faulty packingof load .......ounee 468 338 1,078
Not slopping angine so far as
nogessary to prevent excossiva naise
when statinnary oo 108 54 140
Sounding horn in buill.up areas
betwaen 23.30 and 7.0 ... 276 145 395
Sounding horp when statlonary ... 154 83 199
Excessive noise through lach of
reascnabie care by driver ..o 319 238 200

The general practice is for the police to stop a vehicle which appears
excessively noisy and examine its silencer. Evidence of deterioration,
for example the presence of hofes, or of tampering, for example the
removal of baffle plates, is sufficient to secure a prosecution for of.
fancas against the silencer regulations, As can be seen from the table,
rathar fewer prosecutions are obtalned for "excessive™ noise, as this
is difficult to substantiate in court. In the United Kingdom view it is
not possible by means of reguiation alone to prevent unnecassary
“revwing up" and use of the horn in the quiet hours or when the
vehicle is stationary; these offences are transitory and leave no physical
evidance, and the degree to which the regulations are observed must
depand largely on the considerateness of individuals,

A further reguiation made in 1968 provided for the use of noise
meters and roadside checks, The procedure laid down in the regulation
requires a microphone to be set up precisely 17 feat from the kerbside
at a place where there are no walls nearby to reflect sound, The road
surface must be dry and there must be no extraneous noises, such as
that caused by anothar vehicle on the far lane of the carringeway,
when the meter reading Is taken., The regufation lays down maximum
permitted noise levels in decibels; if a reading in excess of the
permitted leve! is attained the enforcement officer manning the meter
must signal a police officer further along the road to stop the vehicle,
and court proceedings are then taken against the driver.
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The procedure has been tried by several palice forces assisted
by the Department's vehicle examliners, but enly & successful prosecu-
tions hava bean cbiained. it has been found that to stand any chance
of catching an offending vehicle the check point musi be at place
where vehicles are using their engines to the full, for example a hill
leading away from tratfic lights. Even so, the driver can reduce engine
noise momentarily by lifting his foot from the accelarator, either deliber-
ately or in the process of changing gear, as he passes the microphone.
The polica and the Department have concluded that the procedure is
not cost effective and cannot be usad as a general teol of enforcement.

New vehicles

Until very recantly, the only requirement on manufacturers was that
vehlcles should be providad with a reasonably efficient exhaust silencer.
Howaver, from 1st April 1870 new vehicles have had to meet specified
noise laveis whan tasied by British Standard 3425 - 1966 (which is
virtually identical to the ISO test procedure for moving vehicles), In
December 1870 the Secrétary of State published draft amending
regulations which would decrease the permitted noise levels for most
classes of vehicles, but temporarily increase the level permitted for
heavy vehicles of over 200 horsepower, The following table sets out
the levels at April 1970, and the levels proposed for vehicles first
used aftar October 1973,

NOISE LEVELS PERMITTED FOR NEW VEHICLES

) Limits
Class of Vehicle April 1970 praposed
limits far Oc;nbar
dB(A 1973
Ay dB(A).
Motorcycles
a) not more than 50 ¢cc ... 77 77
b) more than 50 cc but nulmora !hnn 125 cc g2 a2
c) more than §25 cc but not more than 500 cc . B6 34
d) more than 500 60 .ciivvniamcinnmininnn a6 86
PASSBNEAT TBIS t1usvssimetirsriasiosesssnerisetiorseninmeyvees 84 80
Light goods vehlcla not Iess than 3,5 tans
gross welght ... a5 82
a5 82

Motor tractor not more than 1.5 tans ..o,

Heavy vahicles
a) ol not more than 200 hpe vvivimennnnon 89 86
b) of more than 200 NP v go!t a9

1. 1lis proposad ihat this imit should be raiged to 92,
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In the longer term the United Kingdoem authoritles hope that ve.
hicle noise limits can be lowered considerably further, but progress
must depend on the success of research and development of new
tachnigues,
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UNITED NATIONS

ECONOMIC COMMISSION FOR EUROPE (ECE)

" MAXIMUM LIMITS OF SOUND LEVEL
(New Vehicles) !

Category of vehicle

A, Two-wheeled motor vehicles

a) with a two-stroke engine of cylinder capacity:
- over 50 ¢m3 but not exceeding 125 em3 ...
= ovar 125 em3 .o
b) with a four-stroke engine of ¢ylinder capacity:
~ over 50 cm3 but not exceeding 125 cm3 ........
- ovar 125 cm3 but not exceeding 500 cm3 ......
- over 500 cm3 ........
Three-wheeled motor vehicles
(except public works vehicles, etc.)
~ with a ¢ylindar capacily exceeding 50 ¢cm3 ...
Motor vehicles with four or more wheels
(except public warks vehicles, ete,)
a) private motor cars and conversions of such

vehicles .coovvvininnninees PR e "
h) goods transport vehicles of permissible maximum
waight;
- not exceeding 3.5 t. inenien e
~ over 3,5 t, but not exceeding 12 t. .ievviiniane
- aver 12 t. - with an engine of 200 h.p. DIN
Or [@85 iiivieniinenienn P

— with an engine of 200 h.p. DIN..,

Values
expressed
in dBLA)Y

82
84

82

a4
B6

BS

84
85
89

89
92

1. Extract from Addendum 8 (Rule No.9 = Uniform Provisions Concerning
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tha Approval of Vehicles with Regard to Noise ~ ECE, Geneva, 1968) fo the Agree.
ment Concerning the Adoption of Uniform Conditions af Appraval and Recipracal
Conditions of Approval for Motor Vehicles and Parts, Economnic Commission for
Europa, Genava, 1958,



UNITED NATIONS (ECE)

¢) motor buses and motor coaches of permissible
maximum weight;
= ot exCaRtding 3.5 1 .ivviiiicererierrreessana s
- over 3.5t — with an engine of 200 h.p. DIN
orless ... e et
- with an engine of mora than
200 h.p. DIN ... reeresiennnn .
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EUROCPEAN ECONOMIC COMMUNITY

On 6th Fabruary, 1970, the Council of the European Communities
laid down a dirsctive concerning the harmanization of legislation of
EEC Member states on the acceptable sound level and exhaust systems
of motor vehicles, which was notified in the journal Officiel des Commu-
nautés Européannes No, 142 of 23rd February, 1970.

The Member states to whom this directive is addressed must bring
into force the required national regulations within 18 months of the
date of notification.

The directive appliss to any road motor vehicle, with or without a
body, having at least 4 wheels and designed for a maximum speed
of ovar 25 km/h, excluding vehicles on ralls, agricultural iractoers and
machinery and construction and civil enginearing equipment,

It contains requirements in respect to the measuring apparatus,
conditions ahd method of measurement and the exhaust system (si-
lencer). The acceptable noise levels are laid down as follows:

Acteplable

Class of Vehicle noise
levels?

Passanger vehiclas with seating capacity for not more than
S persons in¢luding the driver ......... st B2 dB(A)

Passenger vehicles with seating capacity for more than
5 persons Including the driver and a maximum permis-

sible weight not exceeding 3.5 tons ............ ererereresaren v B4 dB(A)
Goods vehicles with a maximum parmissible weight not
exceading 3.5 10NS .viiiiieinanes RV, Cebereressrents revrere 84 dB(A)

Passenger vehicles with seating capacity for more than
9 persons including the driver, and a maximum permis.
sible weight of more than 3.5 tONS ..o, . B9dB(A)

1. These figures are subject to atolcranceol 11 dBA and measurements are
made at a distance of 7.5 metres.
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EEC
Goods vehicles with a maximum permissible waight of
more than 3.5 1005 ..cevviiinrininiinnnennnnns e senireens 89 dB(A)

Passenger vehicles with seating capagity for more than

9 persons including the driver and powered by an engine

of 200 h,p. DIN Or oVEI i e ererrererens 91 dB(A)
Goods vehicles powered by an engine of 200 h.p. DIN or

over and having a maximum permissibfe weight of over 12

tONS s e e e Jrerrvearerterniane 91 dB(A)
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