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President's Letter
—

 

Dear Fellow Member

In my previous President ’s Letter, I drew attention to the note which had been issued by the Chief’

Executive askingforyour help in identifying potential new members. I am pleased to say that

nearly 30 applications have been submitted as a result. This is a clear sign of thepotential which

exists in many organisations; I urge you all to encourage your non-member colleagues to apply.

Also on the membershipfront, I recently had a pleafrom an applicant in Brazil, for the Institute to

make itsforms available in electronicformat. The Membership Committee are investigating the prac-

ticalities ofsuchforms which would be available to all potential members via the Institute Web site.

In my veryfirst President’s letter, nearly two years ago, I referred to my strategic aims, a topic to

which I will return in myfinal letter which is due to appear in the next issue. One aim was to

increase our contact and involvement with overseassocieties, not only throughout Europe but else-

where. A gratifying example of such a contact occurred the other day when I received a letterfrom

the President of the Acoustical Society ofPeru, Dr CarlosJimenez-Dianderas, in which be thanked

the Institute and Dr Lawrence, Editor ofthe Bulletin, for the ’wonderful contribution the Bulletin had

made to members of his society and to all those involved with acoustics in his country’. His comment

on our Bulletin, which is the envy of many societies worldwide, only serves to confirm it as one of

the most important benefits ofInstitute membership which I listed in the last issue.

I was also delighted to receive a letterfrom Dr David Weston FIOA, aformer President ofthe Insti-

tute, who informs me that he is to be awarded the Acoustical Society ofAmerica’s Helmholtz-

Rayleigh Interdisciplinary Medal in Acoustical Oceanography and UnderwaterAcoustics. Our con-

gratulations go to David, who is to receive this prestigious award at theJune ICA/ASA meeting in

Seattle.

Finally I note the rapid onset ofSpring and with it the approach ofthe 1998 Spring Conference at

Cranfield University, organised by the Institute and the Association ofNoise Consultants which cel-

ebrates its 25th Anniversary this year. A fascinating programme, with international speakers has

been assembled on all aspects of Transportation Noise. I lookforward to seeing you there, and to

presenting the Tyndall Medal toJim Griffitle ofSymonds Travers Morgan and Honorary Fellowships

to Cathy Mackenzie and Professor Frank Fahy.

Sincerely yours

Maw

Bernard Berry
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AN INTRODUCTION TO STATISTICAL
ENERGY ANALYSIS

Frank Fahy FIOA

 

Introduction
Statistical Energy Analysis (SEA) is forty years old. Past
reluctance on the part of industry to adopt this approach
to analysing the vibroacoustic behaviour of complex
structures is being overcome by the increasing avail-
ability of commercial software. This article presents a
brief account of the origins, rationale and principles of
SEA, mentions areas of current application and con-
cludes with a brief survey of current research objectives.

Origins
The origins of SEA can be traced to the late 19505 when
researchers familiar with the concepts and analysis of
room acoustics took up the challenge of modelling audio-
frequency structural vibration of complex structures such
as ships and buildings. It took on rapidly increasing
importance in the early 19605 as the ‘space race' devel-
oped between the USSR and USA, because it provided
an approach to estimating the response of launch vehi-
cles, satellites and on-board systems to launch noise.

The problems presented by the geometric and mate-
rial complexities of auditoria, together with the phe-
nomena of scattering, diffraction and absorption, and
the high density of acoustic modes, long ago persuaded
acousticians to seek non-deterministic (probabilistic) rep-
resentations of sound fields in large enclosed spaces. The
two basic categories of room acoustic models are 'geo~
metric' and ‘energetic'. In the former, sources emit
energy in the form of rays which are assumed to be
reflected, scattered, and absorbed by the boundaries,
and by the contents of an enclosure, to produce a non-
uniform spatial distribution of energy: the probabilistic
element lies in the modelling of the scattering process.

The latter is a global model in that the acoustic
response of an enclosure is expressed in terms of the
total stored sound energy; it yields no direct information
about spatial distribution of response. Sources inject
sound power into the enclosure and the probabilistic
assumption that sound waves travel in all directions with
equal probability and random phase in a ‘diffuse' field
allows expressions to be written for the total energy and
the sound power incident upon any surface in terms of
the spatial-average mean square sound pressure. The
response estimate is obtained by equating the source
sound power to the power absorbed by boundaries and
contents. In addition to these basic models, .much is
known about the statistical properties of the acoustic
response of enclosed spaces in the frequency and spatial
domains.

in contrast to the majority of 'low frequency' vibration
problems faced by engineers in relation to the malfunc-
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tion, instability, failure and operational defects of struc-
tures such as rotational machinery, tall buildings and
aeronautical and marine structures, vibroacoustic prob-
lems usually concern a frequency band stretching from a
few tens to many thousands of Hertz, and involve a very
large number of structural modes. Structural modes result
from constructive interference between propagating
vibrational waves which are reflected, refracted and
scattered by numerous geometrically and dynamically
complicated features such as joints, cut-outs, attach-
ments, etc. Unlike the homogeneous isotropic medium of
air, which can support only compressional waves, solid
structures can support a number of different types of
waves (principally bending, longitudinal and shear)
which propagate through assemblages of components of
various geometric form and material properties which
may also be anisotropic. A variety of energy dissipation
mechanisms operate in various parts of the system,
largely at component interfaces. It is still not possible to
model and predict structural damping with a high
degree of confidence.

Given the generic similarity of the multi-mode prob-
lem, together with the additional uncertainties posed by
structural complexity, it is not surprising that room acous-
tic modelling concepts inspired those concerned with
attempts to develop practical approaches to vib-
roacoustic analysis at audio frequencies.

Rationale of SEA
In principle, it is possible to apply modern computer-
based, discrete element methods such asthe Finite Ele-
ment (FEM) and Boundary Element (BEM) methods to all
linear vibroacoustic problems. There are three main rea-
sons why this is not at present practicable. First, the max-
imum acceptable linear dimension of each discrete ele-
ment decreases with increase of frequency and the total
number of degrees of freedom increases for more rap-
idly. For example, a finite element analysis of a two-
metre-long section of aircraft fuselage, made in 1992,
employed over half a million degrees of freedom to pre-
dict the natural frequencies and mode shapes up to 225
Hz. Second, responses have to be computed frequency-
by-frequency over the required rdnge, the interval
depending upon the degree of precision required. Taken
together, these two requirements demand substantial
model building effort (for example, three person-months
for a large ship), and long run times on powerful com-
puter systems. These demands could be justified if the‘
resulting predictions were reliable within the criterion of
precision appropriate to the objective of the analysis.
However, it is a well established fact that modal fre-  
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quencies and mode shapes are increasingly sensitive to
small geometric and material details as the mode order
increases, particularly in relation to the dynamic beha-
viour ofconnections between structural components.
Uncertainty about the precise properties of complex
assemblages in these respects, and also, in respect of

damping mechanisms and spatial distribution, implies an
unavoidable and uncertain discrepancy between a math-
ematical model and the physical system it represents.
Consequently, the apparent precision of response pre-
dictions based upon large, deterministic models is illu-
sory, particularly in relation to any one irequency and
any single point on a system. It is generally acknowl-
edged that their reliability is doubtful above the fre-
quency of the tenth to twentieth mode. In the case of a
passenger car body shell this will be between about 100
and 150 Hz.

A further reason tor seeking an alternative, less
labour- and computer-intensive model is that any set of
nominally identical, mass produced artefacts exhibits a
considerable, and ultimately irreducible, variation of fre-
quency response, of which an example is shown in Fig-
ure 1. Although the variations are greatly decreased by
integration over finite frequency bands, such as one-third
octaves, the inherent variability suggests that models
which produce estimates of population response statistics
are more appropriate to the task. The laws of physics
demand that the ensemble average response is dictated

 

by gross parameters of a system (eg material thickness,
overall dimensions, material type); but the details govern

the variance. In principle, stochastic (randomized
parameter) Finite Element models could generate such
statistical response data, but the appropriate selection of
'variable' parameters and the choice of associated
parameter population statistics is currently very prob-

lematic. '
These considerations all point to the adoption of an

inherently probabilistic model together with a selection of
response variables which are global and not local and
which are estimated directly in the frequency bands of
interest. SEA fits this bill.

The Principle of SEA
UPSEA is base on the postulate that a reverberant

vibrational (or acoustic) iield, generated in a 'subsystem'
which forms part at a larger system, transmits vibrational
energy into connected 'subsystems‘ at a rate pro-

portional to its time-averaged, stored energy (potential
plus kinetic). This postulate is supported by many theo-
retical and experimental studies, a selection of which are
cited in the publications listed in the bibliography at the
end of this article. The criteria for the definition of a suit-
able set of subsystems are not, at present, Formally estab-
lished, but an ad hoc recommendation is that subsystem
boundaries are defined to coincide with points, lines or
surfaces at which incident vibrational waves are rather

 

strongly reflected by features which
present large impedance changes to the
oncoming waves. Examples include con-

   

nections between plates of significantly
different thickness or right-angle connec-
tions between beams or plates. This con~
dition favours the establishment of multi-
ply-reflected, reverberant wave fields
within each subsystem, provided that its
damping is not too high. It also means
that it is physically meaningful to employ
the concept of 'subsystem modes' or
‘local modes' which resemble those of the
uncoupled subsystem.

The SEA Equations
The fundamental SEA relation between
stored and transferred energy is not valid
unless the excitation bandwidth encom-
passes at least one uncoupled mode res-
onance frequency in each coupled sub-
system: thus single frequency or narrow
band excitation cannot be accom-
modated, unless frequency response sta-
tistics are available. It is customary to
assume that a system under consideration
is subject to multi-frequency excitation, of
which the bandwidth is sufficiently large

    Fig. l. Vibroacoustic responses of 41 nominally identical beer cans

to encompass at least five uncoupled
mode resonance frequencies.

The actions of external excitation
mechanisms to which a system is sub-  Acoustics Bulletin March / April 1998 



 

iected are represented by time-averaged power inputs to
the appropriate subsystems; the actions of dissipative
processes are represented by time-averaged power
losses; and the subsystem coupling actions are repre-
sented by time-averaged power exchanges. On this
basis, power balance equations are written for each sub-
system, as indicated in Figure 2. It is seen that an SEA
model is essentially an energy diffusion model.

Theory shows that the Fundamental proportionality
relation between stored energy and energy transfer may
be expressed in terms of a difference between average
energies per mode (modal energy) of coupled sub-
systems. This is expressed by Equation i, For a Mo-
subsystem model, in which E,- represents the stored
energy at subsystem i, n,- is the subsystem modal density
(the inverse of the average separation between modal
natural frequencies), 17,- is the damping loss Factor, P,- rep-
resents external power input and 11,-] is known as the
'coupling loss tactor' between subsystems iand

Pij=nifwnilEi/ni_Ej/njl ll)

By analogy with the heat conductivity equation, E/n and
the Factor nwn may be thought at as subsystem tem-
perature and conductivity coetiicient, respectively.
Energy Flows From 'hotter' to 'cooler' subsystems. An
approximate hydraulic analogy is shown in Figure 3.

Solving the SEA Equations
Once the input powers, loss Factors and modal densities
are defined, the set at power balance equations may be
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solved For the subsystem energies. The damping loss fac-
tors are normally assumed on the basis of empirical
data. The main challenge is to estimate the coupling loss
Factors. These are proportional to the wave intensity
transmission coelticients which define the proportion of
incident wave energy that is transmitted across sub-
system connections. A

The concept of such coefficients will not be new to
those who deal with airborne sound transmission losses
and acoustic absorption by surfaces. Coupling loss tac-
tors are either calculated from analytical or iinite ele-
ment models of wave transmission through connections
or determined-by experiment on existing systems. The
latter procedure involves the injection of vibrational
power into each selected subsystem ot a physical assem-
blage in sequence. Mean square vibration velocities (or
sound pressures) are measured at a number of points on
each subsystem in order to estimate subsystem energies;
the resulting power balance matrix equation is sub-
sequently inverted to obtain the coupling loss Factors.
This is called the 'power iniection method'. Modal den-
sities are usually estimated theoretically.

Why 'Statistical'?
The 'EA' at 'SEA' has been discussed: but what about
the S? In principle, SEA models the ensemble-average
vibrational behaviour at a population of grossly similar
systems, having influential parameters vibration drawn
From a random set. The statistical aspect of SEA is not
generally explicit, except in research studies. The prob-

  Power Balance P,-,-,, — PM” =2 Pi]

[ti
Fig. 2. SEA Subsystem Power Balance   Acoustics Bulletin March / April 1998
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_§ Acoustic Materials:
In addition to its already extensive range of acoustic products The Noise Control

Centre is pleased to announce the arrival of its latest innovation, FiberFarm'.

THE OISE
N ONTROL

CENTRE
Providing practical solutions for over

a quarter of a century

  

  

FiberForm° is the latest product within the range for The Noise Control ““=\~-

Centre. Available in three forms, standard material, quilting and as a - i '

moulded product, it is a versatile and advanced addition to the range.

The advantages of FiberForm" are:
Non Irritant
Fire Resistant (Class 0 Building Regulations)

Odourless
‘Water Repellant
Recyclable
Light Weight
Flexible and Durable
Dimensionable Stability for moulded
products
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The Noise Control Centre is still your number one choice

for acoustic materials including barrier mats, quilts, foams,

damping products, and composites, manufactured to the

highest quality and offered with the support of one of the

UK’s longest established acoustic companies.   
For further information on the FiberForm" range please contact our sales

where our friendly staff will be only too pleased to advise you.

  

  
  
  
 

Head Office/FactorylSales
Crown Business Park, Old Dalby, Melton Mowbray,

Leicestershire, LE14 3N0.

Tel: 01664 821810 Fax No: 01664 821820
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Fig, 3. A hydraulic circuit analogy tor SEA
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0F total energy as a response
variable reduces the number of
degrees at Freedom from the tens
or hundreds ol thousands typ-
ically required by FEM or BEM to
the number of subsystems, which
would typically number about
Fitty tor a passenger car body.

Applications of SEA
Those who measure transmission
losses at partitions between two
rooms or reverberation cham-
bers are essentially applying a
simplitied Form oF SEA. The
sound lields are assumed to be
reverberant and ditiuse, and the
incident intensity is determined
from the mean square pressure
estimate in the source room on
the basis at diituse Field theory.
Sound energy is transmitted
through the partition at a rate
proportional to the acoustic
energy stored in the source
room. The dissipation loss Factor
oF the receiving room is inversely

  

lem presented to deterministic approaches to modelling
the vibrational behaviour oF systems at audio Frequencies
has been explained. The essentially probabilistic nature
oi SEA models is concealed in the assumption central to
theoretical representation of the subsystem wave Fields as
being diffuse (or alternatively that many modes contrib-
ute to the lield in 0 Frequency band and that the modes
are mutually uncorrelated). In calculating the wave inten-
sity transmission coeiFicients, it is assumed that the waves
leaving and returning to each junction aFter reFleclion
From other subsystem boundaries are also mutually
uncorrelated. The concept of modal density is also sta-
tistically based. ThereFore, an SEA model does not repre-
sent any one archetypal system: it represents the average
behaviour of a population oF grossly similar systems at
which the details diFFer in a deterministically unknown,
but statistically describable, manner. The robustness of
SEA derives from its use of total subsystem energy evalu-
ated in Finite Frequency bands containing many modal
resonance Frequencies, which is For less sensitive to small
physical perturbations than single-Frequency responses
at an individual point. Probabilistic wavetield modelling
greatly reduces the elFort at evaluating subsystem
coupling, via thewave transmission coellicient. The use

 
l

1 The Building Test Centre '
Fire Acoustics Structures

proportional to the reverberation
time. The simplification is implicit in the neglect ot energy
returning From the receiving room to the source room,
although its loss From the receiving room is accounted For
it the reverberation time is measured with the partition in
place. The ‘error‘ is very small unless the transmission
loss oi the partition is less than about 5 dB. Interestingly,
Eyring analysed the sound energy decay behaviour oi
two coupled rooms in the 19305, essentially using an
SEA model, albeit in a transient state.

SEA has been applied to a vast range at vib-
roacoustic problems including estimates at interior noise in
land, sea and airborne vehicles and oltshore installations,
spacecraft launch studies, building acoustics, machinery
and plant noise predictions and in estimates oi the vibra-
tional response oi pipelines and nuclear reactors. Some
areas of application are illustrated in Figure 4.

It olFers many advantages over large deterministic
model analyses, especially at the early stages oF design
when rapid parametric sensitivity studies are required to
establish Feasible candidates For the job. It allows the
user to retain a 'Feel' for the physics at a problem and
the reasons For the eFFects of parametric modifications.
Response estimates are subject to the constraints imposed
by energy conservation and are maximally limited by the

PROBABLY THE BEST ACOUSTICS
LABORATORY IN THE WORLD l

Tel: 0115 945 1564 Fax: 0115 945 1562 E-mail: 106334.1160 @Compuservecom  Acoustics Bulletin March / April 1998  
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PPG 24 - PLANNING AND NOISE

Rupert Thornely-Taylor FIOA

 

Introduction
In 1996, the then Department at the Environment
awarded a research contract to the author to review the
technical application ol PPG 24, the Government‘s Plan-
ning Policy Guidance PLANNING AND NOISE, and to
identity any requirements For additional guidance. [It
was not intended to make any changes to policies and
principles contained in the PPG.) This article summarises
the work undertaken, and the Findings.

The obiectives oi the work were to study the applica-
tion at PPG 24; to identity any requirements for addi-
tional guidance; to make recommendations as to needs
and priorities For additional guidance to assist in the
application at PPG 24; and to provide an indication at
possible methods that could be developed and then
adopted in the guidance. The issue ot lurther actual
guidance is of course a matter tor government and is
outside the scope of this article which contains solely the
views at the author and not necessarily those at the
Department at the Environment, Transport and the
Regions (the DETR).

Much of the analysis at PPG 24 presented here con-
sists ot the results ot a careful study at the guidance, and
is presented in an attempt to make the existing guidance
clearer to practitioners in the field. Where recommenda»
tions on additional guidance are made, these remain no
more than recommendations.

The Existing Guidance
The guidance given in PPG 24 can be summarised as Fol-
lows. The First priority is separation of noise sources and
noise receivers. Mitigation is the second priority, where
separation is not possible. Local authorities must take the
content of Planning Policy Guidance notes into account in
preparing their development plans. Plans should contain

 

be considered. Further guidance is provided to elaborate
upon the policy guidance, and to provide, in some cases,
numerical and other technical means at determining
whether the policy criteria are met. The principle numerical
guidance relates to the determination at Noise Exposure
Categories (NECs). In Category A, noise need not be con-
sidered as a determining factor in granting planning per-
mission, although the noise level at the high end of the cat-
egory should not be regarded as a desirable level. In
Category B, noise should be taken into account when deter-
mining planning applications, and, where appropriate,
conditions imposed to ensure an adequate level of pro-
tection against noise. In Category C, planning permission
should not normally be granted. Where it is considered
that permission should be given, for example because there
are no alternative quieter sites available, conditions should
be imposed to ensure a commensurate level at protection
against noise. In Category D, planning permission should
normally be relused. Recommended boundaries For the
NECs are given in terms of LA For day andnight accord-
ing to type at noise source, (see Table 1 below).

For residential development exposed to noise dom-
inated by an industrial source the recommended method
0F determining noise acceptability is to use the guidance
in BS 4142 [2]. However, this standard otters no test at
acceptability per se. PPG 24 indicates that likelihood oi
complaints, which is to some extent predictable using BS
4142, should be the basis oi acceptability.

For the assessment of noise From non-industrial and
non-transportation sources, no guidance is given on the
quantification at acceptability.

The Study.
All planning authorities in England, at which there are
iust under four hundred, were consulted. A wide range

 

policies to separate noise sensitive develop-
ment from existing noise sources and noise-
emitting development From noise-sensitive noise source

noise exposure category

A B C D

 

areas. Policies to protect tranquil areas may be
(07.00-23.00) <55 55—63 63—72 >72
(23.00—07.00) <45 45—57 57—66 >66

 

(07.00-23.00) <55 55-66 66—74 >74
(23.00-07.00) <45 45—59 59—66 >66

 

appropriate. In consideration of applications food“th
tor residential development near transport- . ,

related noise sources Noise Exposure Cat- m'lmfi'c
egories should be used. Development control _ ,

alrtralllcshould ensure that development doesnot cause (07.00—23.00) <57 57—66 66—72 >72
(23.00—07.00) <48 48-57 57-66 >66

 

an unacceptable degree at disturbance. Noise~
sensitive development should not normally be mixed sources (07.00-23.00) <55 55—63 63—72 >72

(23.00-07.00) <45 45—57 57—66 >66

 

permitted in areas which are, or are expected
to become, subject to unacceptably high lev-
els ot noise. Where separation at land uses is
impossible, noise should be controlled or mit-
igated through the use oi planning conditions
or planning obligations. The effect at noise on

 
Table 1 Recommended noise exposure categories, LAeq T, dB

Note: Sites where individual noise events regularly exceed 82 dB LAmax (5 time
weighting) several times in any hour should be treated as being in NEC C, regard-
less ot the LAeq 3h (except where LAeq 8h already puts the site in NEC D).

  designated areas and the countryside should
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oi other organisations were also consulted and iive
workshops were held. Approximately 40% oi the local
authorities replied. Oi these, seven have policies exactly
based on the PPG 24 Noise Exposure Categories. Four-
teen local authorities have taken or expressed an inten-

tion to take PPG 24 into account in review oi their plans.
Several authorities are acting together to provide guide-
lines ior use in their areas. Twenty-six authorities
reported no policies on noise, no planning appeals or
inquiries giving rise to unresolved noise issues, and had
no diiiicuIties or other views on PPG 24.
A study was made oi planning appeals decided by

inspectors or by the Secretary oi State ior the Environ-
ment in which reierence was made to PPG 24. A total oi
twenty reports and decision letters were considered.

The consultation responses and the workshops dis-
cussions raised a large number oi points. These can be
summarised as: shortage oi resources; uncertainties over
measurement and prediction oi noise levels; lack oi con-
sideration oi amenity as a concept; needs ior iurther
guidance on noisy development both involving com-
mercial/industrial and a wide range oi other sources;
lack oi advice about preventing creeping ambient; dii-
iiculties with Noise Exposure Categories; interaction with
other orders, regulations and guidance and many other
miscellaneous points. 7

Needs ior Additional Guidance
» Needs ior additional guidance were identiiied in the ioI-
lowing areas.
' There is a need ior iurther guidance on a number oi

aspects oi Noise Exposure Categories, including meth-
ods oi establishing site noise levels whether by meas-
urement or prediction, and to deiine whether an open
site should be assumed or whether the built environ-
ment should be taken into account.

' There is a need to deiine the levels oi noise protection
which are required ii residential development is per-
mitted in categories B and C.

0 There is a need to cIariiy whether reierences to ‘indus-
trial' development also include 'commercial' develop-
ment.

0 A wide range oi circumstances were identiiied in
which there is a need ior iurther guidance, including
cases'oi low background noise level, aerodromes with
low movement numbers and ground noise at airports.

0 The need ior a number oi corrections was identiiied.
0 There is a need to clarify the status oi model conditions

in the light oi Circular 11/95 and to provide iurther
guidance on conditions which implement the PPG's
advice about the need ior 'adequate' and
'commensurate' protection.

' There is a need to consider how to take account oi
changing guidance irom the World Health
Organisation. '

Some oi the detailed issues associated with these needs
ior additional guidance are discussed below.
Noise Exposure Categories
It became quite clear in the study that the PPG's advice
about NoiseExposure Categories is being widely inter-
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preted, by local authorities, developers, planning inspecs
tors and others in two coniIicting ways. In some cases,
sites are assessed as open sites without taking account oi

noise mitigating ieatures such asnoise screens or oi the
built iorm on the iinaIIy developed site. Developers have
come iorward with schemes in which, by avariety oi
means, they achieve noise levels at iacades which place
the development in a lower category than would be the
case ior an open site. There have been cases put by
developers that they need only evaluatethe noise level at
ground level (eg 1.2 to 1.5 m above ground), when
clearly athigher levels, such as iirst iloor and above, the
eiiect oi noise barriers may be substantially less. At the
other extreme, local authorities have insisted that sites
should be categorised as open sites, without allowing ior
noise barrier ieatures, even going to the trouble oi cal-
culating the eiiect oi an already existing noise barrier in
order to remove the eiiect.

One oi the tasks oi development plans is to allocate
land, and in allocating land ior iuture housing develop-
ment, when there can be a long delay between con-
sidering land ior housing and development actually
being completed, it is diiiicuIt to determine NECs ii it is
necessary to take account oi the built iorm on the site,
when only the broadest indication oi the likely iorm that
development might take may be available. By contrast,
paragraph 8 advises that NECs are introduced to help
local planning authorities in their consideration oi appli-
cations ior residential development near transport-
reIated noise sources, in which case determination oi
NEC categories could, ii necessary, take iuII account oi
all ieatures to be built on the site.

Some assistance in resolving theapparent coniIict is
available ii care is taken to read the speciiic technical
guidance on NECs within thecontext oi the overall guid-
ance provided by the PPG. Paragraphs 2 and 12 oi the
PPG make it quite clearthat the principal policy is to sep-
arate noise-sensitive development irom noisy areas.
Only when this is not possible is mitigation rec-
ommended (paragraph 2, last sentence).

Mitigation is deiined in paragraph 13, and includes
protection oi noise-sensitive buildings (eg by improving
sound insulation in these buildings and/or screening
them by purpose-built barriers), screening by natural
barriers, other buildings, or non-critical rooms in a build-
ing. In paragraph 17, advice is given on conditions.
‘Where it is proposed to grant permission ior noise-
sensitive development in areas oi high ambient noise,
planning conditions should be imposed to ensure that the
eiiects oi noise are mitigated as iar as possible. For
example intervening buildings or structures (such as gar-
ages) may be designed to serve as noise barriers. In
some cases sound insulation measures may be con-
sidered appropriate. (Such measures will mainly apply to
windows: additional guidance is given in Annex 6.).
However, it should be remembered that the sound level
within a residential building is not the only considera-
tion: most residents will also expect a reasonable degree
oi peaceiuI enjoyment oi their gardens and adjacent
amenity areas.‘
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Annex 1 advises that ‘When assessing a proposal For
residential development near a source ol noise, local
authorities should determine into which at the Four noise
exposure categories (NECs) the proposed site Falls, tak-
ing account of both day and night-time levels. Local
planning authorities should then have regard to the
advice in the appropriate NEC.‘ The advice in NECs B
and C reFers to conditions beingimposed when per-
mission is given.

In summary, the position is: determine the site NEC,
then consider conditions, and conditions include meas-
ures such as barriers which would actually reduce
Facade noise levels. There is no suggestion that having
imposed the conditions, the resulting mitigation entails
re-categorization to a less strict category.

IF it were otherwise (and noise mitigation caused
recategorization), logical absurdities would ensue. For
example, it an open site exists, and noise levels on the
site place it is category B, and a developer subsequently
prepares a planning application assuming planning
conditions requiring noise barriers along the road Front-
age which have the eFtect at reducing noise on the site
by at least the amount by which the noise exceeded the
threshold at category B, then the consequence oF trans-
Ferring the site From NEC B to NEC A would be to
change the advice to 'Noise need not be considered as
a determining Factor in granting planning permission‘.
There would then be no need For a planning condition
to ensure that the mitigation measures on which the
transler From category B to category A depended were
included in the scheme.

[F 'open site' assessment is the rule, however, how do
you deFine ‘open site'? Suppose the natural terrain at a
site gave noise protection, For example because a road
passing the site was in a cutting, such that the site was in
category A, and a developer regrades the site, lowering
the ground level and the noise barrier eFFect ot the top at
the cutting is reduced, which is the open site — the orig
inal ground topography or the regraded topography? To
take out at a NEC computation the effect at a cutting,
would be going too far.

The real test to determine whether or not topograph-
ical Features on the site have the eFFect ol changing the
NEC category is whether the NEC is dependent on plan-
ning conditions. ll Facade noise levels, or noise levels in
gardens, are low enough to shiit a development From
one NEC to another only as a result of including Features
in the development the presence of which has to be
ensured by means oF planning conditions, then the NEC
category does not change.

Extending this logic leads to a potential diFticulty it
the development itselF introduces a signiFicant source at
noise such as a road. Applying a consistent approach,
its eFFect should not be taken into account in determining
the NEC For the development, but mitigation against its
eFFects should be considered as a matter For planning
conditions or planning obligations.

A matter which requires clarification is whether the
onus should be upon the planning authority to carry out
the noise assessment of a planning application, or
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whether the authority can legitimately place the burden
on the applicant.
Low background noise levels. There is repeated reFer-
ence in the consultations to problems oF areas with low
background noise levels. Where this aFFects the appli-
cability oF BS 4142, the comments are clearly valid and
the 1997 revision to BS 4142 provides some clar-
iFication. Some at the comments are made in the context
of the use of Noise Exposure Categories, which are
based on absolute environmental standards and the
concept at their representing large increases in noise in
areas of low background is illogical since with new
housing development there is no pre-existing occupier
to experience the increase, unless, contrary to PPG 24's
advice, NECs are used in reverse. The argument
against using NECs in reverse is not stated very strongly
in the PPG, and indeed could be reinforced by adding
the point that in areas at very low background noise,
using NECs to gauge the impact at a new noise-
emitting development could conceal a signiticant
increase in noise For the pre-existing residents.
Use of NECs in reverse. The consultation responses indi-
cated a significant demand For something akin to the use
oF NECs in reverse, or more clearly stated absolute stan-
dards or specitic guidance on noise limits such as that
given in MPG ll [3]. PPG 2'4 appears to acknowledge
the place of absolute standards For noise-emitting devel-
opment, in its reFerence to BS 8233:1987 [4] in Annex 3
paragraph 19, and to the WHO guidelines [5] in Annex
2. However, a Forensic reading ot the documents could
suggest that BS 8233 relates to standards For new build-
ings, and reterence to WHO is made only in the context
at NECs, which only apply to new buildings. Annex 5
Section 1, indicates the appropriateness at an absolute
limit For noise From a new source, without giving explicit
guidance on the selection at the numerical value at the
imit.
Creeping ambient. and absolute limits. The repeated
concern expressed about the loss of the advice For-
merly given in Circular lO/73 [6] on prevention at the
'creeping ambient‘ is allied to the subiect oF absolute
limits, since a creeping ambient becomes a problem
when the ambient creeps above some point at unac-
ceptability.

Given the Fact that sources such asrecommendations
From the World Health Organisation obviously have
status quite independently oF PPG 24, and their rec-
ommendations are not restricted to new noise-sensitive
development near existing sources, From transportation
or otherwise, the introduction at absolute standards into
planning arguments is inevitable, and FPO 24 ought per-
haps to grasp the nettle.
Non-industrial noise-emitting development
The largest policy area in which guidance is lacking
relates to noise-emitting development other than indus-
trial noise, or industrial and commercial noise iF par-
agraph l l ot the PPG is not interpreted strictly. The list
0F types at noise source Faced by planning authorities is
long and contains some surprising items. The prospects
at being able to give detailed guidance on all at them

15  



 

@Mefim‘tiflg
m Scale; af‘samzd
mmwemmt-

A CEL-SOO real-time analyzer is not just an instrument

it’s the core of modular systems for the measurement,

processing and reporting of acoustic problems.

A 500 gives you the flexibility to specify the right

system for you by combining functions, applications,

DAT recorders, all weather systems, computer control

./ :7; 51

0E Instruments LIIIIIM

35 » 37 Bury Mead Road, anhin, Maris. $65 1111'. UK

Phone: (44) 1462 422411 Fax: (44)1462 422511

email: sales@cel_nd.uk

SJZJ%£/]ZJZZJV3

INSTRUMENTS

and download to meet your needs whatever the scale of

the problem.

Upgradveable, with configurations for safety,

occupational hygiene, environmental, and product

noise testing a CEL-SOO builds for future proof

operation,

r

BEL Inslmmems Umltad

1 Westchester Drive, Mlflom. NH 03055-3056. USA

 

Phone: (1) 603 672 7383 Fax: (1) 603 572 7382 El!
Toll Free: 1 (800) 366 2966 5.3933

   

email: cel@mai1.welchallyn.com
htth/vmw.cel.ltd.uk



 

are not good, but a possible approach to solving the
problem progressively emerged in the course of the
study, and is referred to below.

Possible Methods that Could Be Adop-
ted in Further Guidance
With a view to fulfilling the needs for additional guidance
identified, the following text passages give an outline of
the type of advice that would deal with the issues raised.
Interpretation of NEC advice
There are two conventions in the presentation of environ-
mental noise data, one of which takes account of the
el‘fect of the presence of building facades, the other does
not (the results being known as 'free-field'). The values in
Table l are free-field noise levels as would, for example
be measured on a Flat, open site at the position of the pro-
posed dwellings, well away from any existing buildings!
Many sites are neither flat nor open, and the question of
whether or not site features, which cause noise levels to
differ from those on an open site, should be taken into
account must be considered in the following manner.

Predictions of noise should take account of the layout
of the site ignoring any features whose presence in the
completed development could be ensured only by plan-
ning condition or planning obligation. The effect of noise
barriers, earth bunds, buildings which will exist on the
site Following completion and the nature of the ground
surface should be taken into account only if they would
exist in the absence of planning conditions or obliga-
tions. The purpose of the NEC system is to detect the
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need for such planning conditions or obligations and
therefore their effect does not play a part in deciding the
NEC into which an application site falls. Noise gener-
ated by parts of the development itself, such as access
roads, should not affect the NEC categorization of the
site, but should be taken into account in considering nec-
essary mitigation measures.

The noise levels which are relevant to the determina—
tion of the Noise Exposure Category of a site affected by
noise from roads or railways should be determined using
the calculation procedures, where they are valid,
required by the relevant Noise Insulation Regulations.
Measurements are appropriate where those procedures
provide for them. The results should be adiusted for con-
sistency with the units and time periods used. For noise
from roads to which the procedures of the Department of
Transport publication 'Calculation of Road Traffic Noise‘
(CRTN) [7] are applicable, hourly traffic flow figures
should be determined (taking those which would produce
the highest noise levels based on predictions of traffic
flows for 15 years after the proposed dwellings would be
first occupied) and the hourly LAio values calculated in
accordance with Section I, paragraph 3! .2 using Chart
2. The hourly valuesbetween 23.00 and 07.00, and
between 07.00 and 23.00 should be averaged arith-
metically and rounded to the nearest whole number of
decibels (0.5 being rounded up). in circumstances where
CRTN provides for measurement instead of prediction,
hourly valuesmay be measured according to Section III,
and adiusted for the projected traffic flow figures. In such
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cases LAeq values may be measured directly; in other
cases, LAeq levels should be obtained from calculated LAm

levels by the subtraction of 3 dB from the final result.
For noise from railways where the Department of

Transport publication 'Calculation of Railway Noise'

(CRN) [8] is GPPliCOble, l-Aeq 0700—2300 LAeq 2300—0700 may
be calculated directly using Stage 5 and substituting
appropriate figures for numbers of trains in the period
23.00-07.00 in QNIGHT and in the period 07.00-23.00
in QDAy. The constants 43.3 and 48.1 should be changed
to 44.6 for night and 47.6 for day. The rail traffic
assumed should be that which would produce the highest
noise levels within 15 years after occupation of the pro-
posed dwellings.

On a flat, open site, the effect of height is largely lim-
ited to the effect of soft ground cover. On complex sites,
perhaps affected by elevated transportation systems, or
the effect of cuttings, noise levels may vary considerably
with height. For aircraft noise, the effect of height is not
normally relevant. The noise levels used for determining
NECs should be determined for, or corrected (using the
methods given in the CRTN or CRN) to, the height of the
highest noise sensitive window in any building facade
which could be built on the site.

For aircraft noise, noise contours prepared according to
the method adopted by the Department of Transport should
be used both as regards the technique used to predict the
contours and the treatment of assumptions regarding run-
way usage. These should be based on air traffic Forecasts
such that would give the highest noise levels within 15
years after the proposed dwellings would be first occupied.

If part of a site falls in one category and part in
another, the relevant parts of the site should be assigned
Noise Exposure Categories individually.

In cases where noise from more than one trans-
portation source affects a site under consideration care

must be taken in combining the contributions of each
source to the overall noise level.

The NEC boundaries, the derivation of which is
explained in Annex 2, are largely based on (or traceable
to) the effects of noise indoors and indoor noise levels are
little affected by reflections from facades or the ground
surface. For this reason, when combining noise levels
from aircraft with noise from roads and railways, the
effect of ground reflection which is included in aircraft
noise contours (and deemed to be 2 dB) should be sub-
tracted from the aircraft noise level before decibel (log~
arithmic) addition of the sources. If the combined level is
3 dB or more greater than the noise level of any indi-
vidual source, the ‘mixed sources' category limits should
be used. Otherwise the road, rail or air traffic category
limits for the source with the highest noise levels should
be used. Although there are circumstances where differ-
ent transportation noise sources may exist on opposite
sides of a site, so that one building facade may not be
affected by both together, the consequences of this pos-
sibility should be ignored.

If a proposed development site contains buildings to
be demolished or significantly altered, the change in
topography is not dependent on a planning condition or
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obligation, and a measurement method is used, care
should be taken to correct the results for the proposed
change in the layout and topography of the site, using
correction methods in either CRTN or CRN as appropri-
ate. No corrections for the presence of buildings should
be made in the case of aircraft noise.

Where a dwelling falls exactly on the boundary
between two categories, it should be placed in the higher
of the two categories.

The NEC system is not primarily intended for deal-
ing with industrial noise. Where a site is affected by
noise from an industrial or commercial source, an
assessment according to BS 4142:1997 should first be
carried out. If the conclusion according to paragraph
8.2 of BS 4142:1997 is that complaints are likely, the
proposed development should be placed in category D.
If the conclusion is that the noise is of marginal sig-
nificance, the proposed development should be placed
in category C. In all other cases, the LAeq 07004300 and
LAe 230M700 values of the industrial noise (after adding
a c aracter correction as described in paragraph 7.2
of BS 4142) should be calculated and combined by
decibel (logarithmic) addition with noise from trans-
portation sources and allocated 0 NEC using the cri-
teria for 'mixed sources', unless one of the trans-
portation noise sources is dominant in which case the
development should be assessed against the NEC cri-
teria for that source. A noise source is dominant if its
noise level, before combination with the noise of other
sources, is not less than 2 dB below the combined noise
level of all sources.

In considering the effect of planning conditions to
make development acceptable in categories B or C, care
should be taken, when carrying out a BS 4142 assess-
ment, to allow for the lowering of background noise
which may be a consequence of the inclusion of noise
barriers to protect a housing scheme, and which may
consequently increase the likelihood of complaints about
an industrial/commercial noise source. ’
Possible widening of the NEC principle
Consideration should be given to the possibility of using
NECs for other non-transportation noise sources if the
local authority‘s assessment was that noise complaints
would be likely in a particular area, for example an area
around a well established recreational facility.
Railway vibration
New guidance is required on the subject of NECs and
vibration and ground-borne noise from railways.
The LA...“)( Test
Clarification of Note 1: 'Several' means more than
twice in any one hour period. 'Regularly' means that it
is predictable that events will occur according to a
timetable or programme, eg trains in a timetable or
delivery lorries which follow a predictable pattern, or
where night time heavy vehicle flows on a road are
high enough for several heavy vehicles to pass the site
in one hour and give rise to individual noise events in
excess of 82 dB LAW“, 5.

For aircraft noise and railway noise, on SEL value of
90 dBlA) may be used as the test instead of 82 dB

Acoustics Bulletin March / April 1998 



  

LAmaxys, since these quantities may be obtained by stan-
dard prediction methods. New guidance is required to
enable LAmax, 5 or SEL to be calculated for road vehicles.

In a High Court application under Section 288 of the
Town and Country Planning Act I990, clarification of the
Lamax test was given [9]. In effect the judge said that
'several' means more than two. His logic was that fewer
than three events an hour at 82 dB LAmx, if continued

throughout the night, could cause a LAW 8], which would
place the site in category C anyway, He therefore
deduced that the footnote must be construed as meaning
more than two because 'it the footnote is to be construed
as meaning that two events in a single hour would bring
the site within that same category by virtue of the foot<
note, the regular eventsthroughout the night, which are
clearly much more disturbing than the events only during
one hour of the night, would be an unnecessary basis for
categorisation‘.
Annex 3
Annex 3 should be split into two sections, one dealing
with development attected by existing noise sources, the

other dealing with noise emitting development,
Advice on the planning of new roads is required, ie

by referring to the Design Manual for Roads and Bridges
in a wider context than vibration.

Advice on the interaction between the content of PPG
24 and the requirements for Environmental Statements is
required.
Noise-emitting development
The conclusions reached using BS 4I42: I997 may be
used as a test of the acceptability of the degree of dis-
turbance reierred to in paragraph IO. A likelihood of
complaints is an unacceptable degree of disturbance. In
considering cases of marginal significance, regard
should be had to general standards for noise levels inside
dwellings set out in paragraph 8.] of BS 8233: I987
using values for the time period T consistent with those
used in the BS 4I42 assessment and including a Char-
acter correction as described in paragraph 7.2 of BS
4I42. If these are not exceeded, then marginal sig-
nificance may be acceptable.

Where there is no foreseeable likelihood of sub-
sequent noise-emitting development in the same area
such that the overall noise level from industrial and
commercial sources would be increased, permission
should not be granted where the conclusion according

to BS 4142 is that complaints are likely. In cases
where there are several specific noise sources, or are
likely to be in the tuture, regard should be had pri-
marily to the likelihood of complaints using the formal
procedures of BS 4I 42, and also to the absolute noise
level.

It is undesirable that the overall tree-field LAeq level
should be increased as a result of new industrial or
commercial development to a total external level of
more than 55 dB 07.00-23.00 or 45 dB 23.00-
07.00, or in cases where transportation noise sources

give rise to external LAeq levels of at least one at those
levels to a total external level which represents an
increase of more than 3 dB using worst-case assump-
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tions for a 15-year period following First use of the
development.

In the case of development which is neither conven-
tional transportation nor industrial or commercial, such
as recreational and sporting activities or small aviation
developments, the noise climate which would be likely to
result should be predicted or estimated using a com-
bination of field measurements (where possible) and
established acoustical calculation methods. The change
in the three descriptors most widely used for character-
izing noise climate, namely LA90, LAeq and a suitable
method of representing typical maximum noise levels
(eg the decibel average of a representative number of
LAmcx levels) should be measured or calculated with
and without the development. Changes in any of the
descriptors of 3 dB or more are an indication that the
development would potentially have a noise effect
which should be carefully considered. The most valid
way of considering numerical noise levels is to use
them for the purposes of comparison with known cases
of comparable nature in which information on the
extent of disturbance to people is available, either in

the form of published technical reports of noise and
social surveys, or the experience of local authorities
with similar developments. Where noise measurements
are made for this purpose, some guidance is available
in BS 7445 [I 0].

Local authorities should keep and make generally
available all data which they obtainon noise levels and
known public response to the noise sources concerned.

References
[I] PLANNING POLICY GUIDANCE: PLANNING AND NOISE,
PPG 24, Department of the Environment, HMSO, London, April
I993
[2] METHOD FOR RATING INDUSTRIAL NOISE AFFECTING
MIXED RESIDENTIAL AND INDUSTRIAL AREAS, BS 4I42:
I997, British Standards Institution, London, I997
[3] MINERALS PLANNING GUIDANCE: THE CONTROL OF
NOISE AT SURFACE MINERAL WORKINGS, MPG I I, Depart-
ment of the Environment, HMSO, London, April I993
[4] British Standard Code of Practice for SOUND INSULATION
AND NOISE REDUCTION IN BUILDINGS, BS 8233: I987,
British Standards Institution, London, I987
[5] ENVIRONMENTAL HEALTH CRITERIA I2 - NOISE, World
Health Organisation, Geneva, I980
[6] PLANNING AND NOISE, Department of the Environment
Circular 10/73, HMSO, London, I973
[7] CALCULATION OF ROAD TRAFFIC NOISE, Department of
Transport, HMSO, London, I988
[8] CALCULATION OF RAILWAY NOISE, Department of Trans-

rt, HMSO, London, I995
9] CLOWES DEVELOPMENTS LTD -v- SECRETARY OF STATE
FOR THE ENVIRONMENT AND NORTH WEST LEI-
CESTERSHIRE DISTRICT COUNCIL, Rich, J, High Court of Jus-
tice, Queens Bench Division, I8 October I 996
[I0] DESCRIPTION AND MEASUREMENT OF ENVIRON-
MENTAL NOISE, Part I, Guide to quantities and procedures,
BS 7445: Part I: I99I 2 ISO I996-I: I982), British Stan-
dards Institution, London, I99I

Rupert Thornley-Taylor FIOA is Director of Rupert Taylor
FIOA, Consultants. This article expands upon a paper
given at the Institute's I997 Autumn Conference. '3'

19  



 

Consultancy Spotlight
—

 

NOISE CONTROL AT AN ALL-NIGHT EVENT
AT TURWESTON AERODROME
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Introduction
Since the Noise Council produced
recommendations that music trom
night-time events should not be
audible Within noise sensitive
properties with windows open in
a typical manner for ventilation
[l] the majority at one-oft night-
time events have adopted an
inaudibility criterion within the
licence conditions. At an all-night
music event at the TUI'VVeSlOI'l Aer-
odrome near Brackley, the Local
Authority adopted a noise criter-
ion which stated that noise levels
shall not exceed LAeqlmmin 45 dB
as measured at a distance of lm
from any noise sensitive dwelling.
This article reviews the noise cri-
teria For night-time music events in
the light at the results at the Tur-
weston event.

  

The Turweston site prior to the event
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Rational Behind Conditions Set at
Turweston
The noise condition of LAqummin 45 dB, as measured at
the lacade of any noise sensitive dwelling, was based
on the guidelines provided in the l980 World Health
Organisation report [2] which recommends an internal
sleep disturbance criterion at less than 35 dB LAN to
preserve the restorative process of sleep. However it
should be noted that these guidelines have been super-
seded by the WHO Criteria Document on Community
Noise, 1995 [3] which states that where noise is con-
tinuous, the equivalent noise level should not exceed 30
dB(A) indoors, if negative effects on sleep are to be
avoided. The LAe 10m” 45 dB condition was derived
from the internal seep disturbance level at 35 LAeq plus
10 dB attenuation From an open window (based on
research by the BRE which indicates that an open win-
dow provides around 10 - l5 dB attenuation). The
Local Authority also tell that it would be appropriate to
set a low Frequency limit of 70 dB in either at the 63
and 125 Hz octave frequency bands which was taken
lrom the Noise Council‘s guidance notes [1

The LAquomin 45 dB criterion was adopted by the
Local Authority in Favour oi the inaudibility criterion as it
was considered to present a Fairer balance between
noise disturbance at nearby communities and the enjoy-
ment of the event For around ten thousand members of
the audience. A criterion based on the prevention of
sleep disturbance was considered appropriate for a one-
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A typical allsnight dance event

event and the Council would be unlikely to grant a
licence tor a similar event at this location more than
once per year. The Local Authority asked itself the
question, is inaudibility a reasonable condition? It was
considered that the priority was to ensure that residents
were able to sleep whilst accepting that most rea-
sonable people would tolerate a small degree ot noise
tor a one-ott event.

It was the view at the Local Authority that inaudibility
also presents monitoring and entorcement problems. The
EHO would have to visit every complainant and listen to
the noise within properties which would take a great
deal at time and might ultimately lead to delays in get-
ting the noise reduced. The EHO would probably have
ditticulty in finding some at the properties in small rural
villages with their unmarked lanes and tracks. Indeed
the process of driving around quiet lanes and walking
up and down long driveways to Find properties, could
cause a measure at disturbance in itself.

The Local Authority also observed that inaudibility

  

ott event rather than complete inaudibility within noise
sensitive dwellings.

lnaudibili
The objective or the Local Authority at the Turweston
event was to set a noise condition at which the event
could be held successfully whilst still allowing local res-
idents to enjoy a reasonable night's sleep. In setting the
condition it was borne in mind that this was a one-ott

go
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was not considered appropriate For inclusion by those
who dratted the new Noise Act 1996 which takes an
internally measured 35 dBlA) as an upper limit to

intrusive neighbourhood noise.
There is a view that inaudibility as a licence condition

can encourage complaints trom residents who mayhave
tears about such an event which are unconnected with
noise. As a result pressure might be put on an officer by
some complainants to reduce noise levels below that
which the otiicer would normally consider to be rea-
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sonable. Experience shows that a minority at local peo-
ple who are strongly against such events (it is widely held
that raves have a poor media image) may well seek to
have an inaudibility criterion imposed by the Local
Authority to register their teelings about the event rather
than being genuinely disturbed by the noise.

Finally, inaudibility is at course subjective, and this
raises issues over entorcement. Clearly background noise
levels in a dwelling create a problem as do personal
variations in hearing acuity.

The Turweston Event
it is likely that most readers have little or no experience at
all night raves. At this particular event there were 6 mar-
quees, each with separate sound systems which ranged in
power tram 5 to 20 kW. Other signiticant noise sources at
the site included a Fairground and noise From the audi-
ence, especially when thousands oF people used trumpets
or horns simultaneously It was observed that the noise
From the marquees was dominated by lowFrequency rave
music, otten with the Master at Ceremonies lshouting
encouragement' over the music.

Location
This particular event was licensed between 1900 to 0700
hours on a Saturday night in August 1997 and it was the
First time that this venue had been used to hold such an
all-night music event. Turweston airtield is an ex- World
War 2 airtield situated on the north west edge ot rural
Buckinghamshire and is currently used as a Flying school.
The nearest villages oi Turweston and Whittield in neigh-
bouring Northamptonshire are located approximately 1.5
km and 1.25 km respectively From the event and can be
considered as aFFluent rural villages, where experience sug'
gests that noise complaints are likely. The nearest large
town is Brackley which is located over 2 km away.

Measured Internal and External Noise
Levels
To keep the noise levels to within the LAeqliomin 45 dB cri-
terion at the nearest properties the internal noise levels
within each marquee were generally controlled to a level
at between 96 to 98 dB(A). Further control was also
required to reduce the impact at both the speech com-
ponent and the low Frequency component at the noise
throughout the night. It noise levels were Found to
increase at the nearest properties then immediate reduc-
tions were implemented in the marquees. Depending on
external observations, either the overall noise levels (a
blanket reduction For each marquee) or individual noise
sources (when these could be identitied) were reduced.
This enabled the LAquomin 45 dB noise condition to be
met throughout the night. At 0500 the noise levels rose at
the nearest village by approximately 5 dB(A) and tem~
perature inversion eFFects were thought to have been
partly responsible For this; accordingly the music noise
levels in the marquees were reduced to between 90 — 93
dB(A) at that time. The weather conditions on the night at
the event were warm and calm with no signiticant wind
component, a Fact that assisted in the control at the noise.

22  

Noise Complaints
The council set up a telephone hotline at their control cen-
tre at the event and this was widely publicised through
the local parish councils and in the media. On the night a
total at 19 households phoned to make complaints about
noise tram the event which began at 1900 and ran
through until 0700 the Following morning. Between 1900
and 0030 only one complaint was received tram a prop«
erty in Whittield where the noise level had risen to about
48 dB(A). The level was reduced to around 43 dB(A) and
the complainant telephoned back to say that he was satis-
Fied with the reduced level. No turther complaints were
received until 0030 when in the space at one 45 minute
period about 15 complaints were received From the Tur~
weston/Brackley area. The Local Authority measured lev-

els at about 50 dB(A) at Turweston village and the com-
plaints ceased atter the music noise levels were reduced
to below 45 dB(A).

Three additional complaints were received at other
times but the assessment at the patrolling otticers was that

at 'over sensitivity by the complainant'. At one at these
locations 0 Facade level at 34 dB(A) was measured and
at another the otFicers could not make a valid measure-
ment above the level 01 traFFic noise on a nearby main
road. On talking to these residents it became evident that
their objections to the event were not wholly noise-related
and included light pollution trom the tun Fair rides and a
concern For local wildlite.

At around 0400 a complaint was received trom Whit-
Field and the Facade levels were tound to have risen to
around 48 dB(A) which was taken to have derived prin-
cipally From a change in atmospheric conditions.
Throughout the event there appeared to be a correlation
between the level at complaints and the short periods
when 45 dB(A) was temporarily exceeded.

Conclu5ions
The wider consensus among the atticers and consultants
involved was that the environmental noise levels were
controlled successtully at the all-night dance event at Tur-
weston Aerodrome through the use at an obiective noise
criterion in the licence conditions rather than inaudibility.
The onset oF noise complaints closely matches trans-
gressions ot the LAeqlwmin 45 dB noise condition which
indicates that an absolute noise level can be used to
ettectively control the noise tram all<night dance/music

events. It seems quite likely that the imposition at an
inaudibility criterion at Turweston would have prevented
an otherwise successtul all-night event From taking place.

Bibliography
[1] Code at Practice on Environmental Noise Control at Con-
certs, The Noise Council, [1995)
[2] Environmental Health Criteria 12, Noise, WHO, (19801
[3] Criteria Document on Community Noise, WHO, (1995)

Robert Peirce MIOA is a Senior Consultant with
Symoncls Travers Morgan and Kevin Garthwaite
AMIOA is an Environmental Health Officer with
Aylesbury Vale District Council. '3‘

Acoustics Bulletin March / April 1998  



MEETING ANNOUNCEMENT

One-Day Meeting

Construction Noise and Vibration
(Organised by the London Branch)

Church House Conference Centre, London

22 April 1998

Provisional Programme

Registration and welcome

Noise control on major construction sites: A local authority view
Alan Bloomfield

Practical application of section 61 of the Control of Pollution Act — A client's View
David Leversedge

Coffee

Lessons learnt from an. international perspective on construction noise
Mike Fraser

Prediction of groundborne vibration from mechanised construction works
D M Hillier & C I Crabb '

Lunch

Vibration from piling and other construction activity
Keith lefferson

Vibration from sheet piling over a tunnel
Hardial Sagoo

Why is section 61 consent process not used more regularly?
C] Manning & R] Greer

CONSTRUCTION SITE NOISE AND VIBRATION: 22 April 1998

Name:

Organisation:

Address:

Tel: Fax: email:

 

E Please register me as a delegate to the oneday technical meeting and invoice me for the meeting fee
which includes lunch & proceedings

Members £95.00 + £16.63 VAT = £111.63 Others £125.00 + £21.88 VAT = £146.88

        

Please return this registration form to:

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL1 1EU

Tel 01727 848195 Fax 01727 850553 email Acoustics@clus1.ulcc.ac.uk Registered Charity No 267026
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SECOND

ANNOUNCEMENT

One-Day Meeting

Good Practice In Acoustical Measurements:

Six Hands-On Tutorials
(Organised by the Measurement and Instrumentation Group)

South Bank University, London

9 June 1998

This meeting comprises six workshop tutorial sessions, three in the morning and three after
lunch, that will be led by representatives of the National Physical Laboratory, Gracey &
Associates, Briiel & Kjaer (UK), CEL instruments Ltd, AcSoft and Cirrus Research plc, on the
following topics:

- Calibration techniques for measurement microphones, and the use of
the sound calibrator in calibrating sound level meters and analysers.

- Statistical indices, including percentile spectra, and their measurement
methods.

- Stzund power level determinations — various methods and when to use
t em.

- Use of DAT recorders for measurement applications.
- FFT analysers for noise measurements — synthesis errors and how to

avoid them. _
- Environmental noise measurement and unattended monitoring — wind

noise and Windshields, self-noise, and care of microphones.

Certificates of attendance will be available for CPD purposes.

Meeting Organiser:

Richard Tyler FIOA (Chair, Measurement & Instrumentation Group)
CEL Instruments Ltd, Tel: 01462 422411 Fax: 01462 422511 Email: richardt@cel.ltd.uk

GOOD PRACTICE IN ACOUSTICAL MEASUREMENTS: SIX HANDS-ON TUTORIALS: 9 June 1998

Name:

Organisation:

Address:

Tel: Fax: email:

 

Please register me as a delegate to the one-day technical meeting and invoice me for the meeting fee
which includes lunch & proceedings

Members £95.00 + £16.63 VAT = £111.63 Others £125.00 + £21.88 VAT = £146.88

         

Please return this registration form to:

institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL1 1EU

Tel 01727 848195 Fax 01727 850553 email Acoustics@clusl.ulcc.ac.uk Registered Charity No 267026 



CALL FOR PAPERS

International Conference on

Sonar Signal Processing
(Organised by the Undewvater Acoustics Group)

Weymouth, UK
21 - 23 December 1998

This will be the fifth in a series of conferences on Signal Processing in Sonar. Much of what
was said in the previous Calls for Papers is equally true today — the ra id development in
hardware, the reduced size and increased power of processors, and t e insatiable demands
of the engineers designing the signal processing systems. The purpose of the conference will
be to review the present state of this rapidly-developing subject and to report on new devel-
opments and future trends. Particular themes of the conference include, but are not
restricted to:

arrays, beamforming and high resolution techniques
synthetic aperture sonar

image processing
time-frequency methods
modelling

As previously, the presentation of practical systems and results will be encouraged and a
poster/ demonstration session will be a key feature of the conference. Prospective authors
should indicate whether their proposed paper is better suited to oral or poster presentation.

Prospective authors are invited to submit a ZOO-word abstract not later than 15th May 1998.
Successful authors will be notified by mid-June 1998. Complete manuscripts may be up to 8
pages long, including diagrams, and must be prepared in the correct camera-ready format (a
WORD template file will be available). Manuscripts must be in the hands of the conference
secretary by 30th October 1998; those arriving after this date will not be printed. The confer-
ence proceedings will be published in book form in Volume 20 of the Proceedings of the
Institute of Acoustics (1998), and copies will be available at the beginning of the conference.

The conference will take place at the Prince Regent Hotel, which is situated on Weymouth
seafront. Full board and accommodation will be available.

For further information, and the address to which abstracts should be sent:

Professor Hugh Griffiths
Department of Electronic and Electrical Engineering
University College London
Torrington Place
LONDON WClE 7JE, UK

tel: (44) 171 380 7310 fax: (44) 171 387 4350

email: h.griffiths @eleceng.ucl.ac.uk

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL] 1EU
Tel 01727 848195 Fax 01727 850553 email Acoustics@clusl.ulcc.ac.uk Registered Charity No 267026 
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MEMBERSHIP
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We would, I am sure, all agree that a major task of the
engineering profession is to enhance the influence of engi-
neers at all levels of society, for a whole variety of reasons.

One of the most important is to ensure the continued
recruitment of talented oung people of the highest calibre,
and guarantee that their education, trainin and pro-
fessional development prepare them as worlg class pro-
fessional engineers. Another is to have greater input to the
national decision-making process.

As engineers, we know well that a convincing argument
rests on good evidence and facts. It is therefore surprising
that these have been in short supply in the past. It has been
an important aspiration of the new Engineering Council to
rectify the situation and, as far as possible, act as a centre
for factual information ab6ut engineers and engineering
and assemble the necessary statistics.

Considerable pro ress has been made in this direction
and I would like to taie the opportunity of sharing with you
some of the information and our deductions from it. For a
start, we can demonstrate that engineering is for most a
well-paid profession and that an engineering degree is one
of the surest routes to business success.

A recent report by the Institution for Employment Studies
tracked the iob experiences of all Sussex University gradu-
ates over a 42 month period. It showed that, six months
otter graduation, engineering graduates were more likely to
be employed than any other discipline. After 42 months, no
engineers were working part time, unlike 14% of humanities
and creative arts graduates. Average salaries were
£15,750, beaten only by mathematical sciences graduates
(mostly computer scientists) on £15,787.

The Engineerin Council‘s 1997 Survey of Professional
Engineers and Tecfinicians illustrates that not only are sal-
aries, on average, continuing to rise at a rate well above
inflation, but unemployment rates are extremely low and still
falling. With their earnings averaging £40,131, Chartered
Engineers, for example, are better paid than Chartered and
Certified Accountants (£28,033), solicitors (£34,860) or
architects (£25,272).

Another recent study, this time by the Hi her Education
Fundin Council for England and Wales, Iodidng at 38 dif-
ferent isciplines, has shown that the salaries of engineering
graduates ten years aFter graduation are in the top echelon
of the earnings league. Their salaries are significantl bet-
tered only by those of their peers pursuing careers in chnical
dentistry, law and economics but are ahead, for example,
of most medical professionals.

What about the prospects of getting to the top? Six per
cent of engineering undergraduates are engineers so, pro
rata, one mi ht reasonably expect that six per cent at uni-
versity vice-cfiancellors were engineers. In fact the figure is
eighteen out of 107 or 17 per cent. And should anyone
have any doubt about the engineering and scientific cre- dentials of chief executives of FTSE 100 companies, a snap-
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shot check of some 57 of them found that 11 were Char-
tered Engineers — again, a much higher proportion than
would be expected pro rata.

A DTI sponsored study last May by the Institute for
Emplo ment Research into the chief executives of 43,000
manu acturing companies found that, of those who had for-
mal qualifications, engineers and scientists outnumbered
accountants three to one despite the professions being
roughly equal in size.

It seems that industry cannot get enough engineers and
there are shortages at every level. A new report from the
Association of Graduate Recruiters shows that in both 1996
and 1997, good quality engineers were easily top of a list
of shortfalls among their members. This is the message at
new SARTOR - the new CEngs will be much sought after,
but at least employers will be able to distinguish them from
the rest. Although the higher education establishments are
turning out enough engineers by quantity (apart From a
bulge from 1991 - 1994, acceptances to engineering
degree courses at 17,000 per year, compare well with pre-
vious years), too many have neither the ability nor the com-
petencies that industry requires.
We have asked the Hi her Education Statistics Agency

(HESA) for statistics on A-eveI point scores for entrants to
en ineering degrees. In 1994 when manyformer poly-
tecinics became universities, the scores dipped significantly
as many academic institutions went for numbers rather than
quality. The number of 24+ point candidates seemed
unchanged. The scores have recovered since then but are
still disappointing. Although we continue to seek adequate
output measures for higher education performance, these
scores do give a crude indication that engineering is not
gettin its fair share of the nation's academic quality. This is
somet ing, of course, that SARTOR is designed to address.

Another interesting piece of work is a study b the IKE
on job advertisements for engineers. The number t at spec<
ify Engineering Council registrants has been steadily rising
and, taking the Daily Telegraph advertisement pages as an
indicator, 35% now call for chartered status, so our efforts
as a profession to maintain and improve standards are
dead valued.

AI these statistics help us towards a clearer icture of
where we are in engineering and where we might fie going.
There is much more work to be done in devilling out the sta-
tistics and drawing the right conclusions but I hope you will
agree that work so far is encouraging.

The Digest of En ineering Statistics produced by the
Engineering Council ast year will be uinshed annually
and the 1998 edition will look very different to the 1997
edition, thanks to helpful suggestions made by Institutions. I
hope, nevertheless that anyone with further ideas on useful
statistics we might investigate will let us know.

Mike Heath is Director General of the Engineering Council ‘3‘
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Dr J M Bowsher HonFIOA

The numbers at candidates gainin Merits, Passes or Fails in
each Module are shown for eac Centre in the Table of
Results. The total number at candidates was 184 (194 last
year) and the overall pass rate 84.4% (83.9% last year),
including all proiects, Candidates who did not submit their
prTieJct report by the set date are shown in the table to have
01 e .

Administration proceeded smoothl this year, but there

were some problems connected with t e extremel late sub-
mission ot marks From two centres. Once again, both | and
Jett Charles, the Deputy Chiet Examiner, would like to thank
Linda and Kate in the Ollice for their hard work in rocessing
all the correspondence tram centres and For checking every
script tor arithmetical and other errors in marking. The written
paper moderating session in August went smoothly, and no
cases demanded ditiicult decisions.

In the 1997 Diploma, the General Principles oi Acoustics
Module was (as usual) assessed partly by course work.
Laboratory reports and assignments set throughout the year
were graded and contributed 20% of the total mark. I regret
to report that agreed arrangements to assess candidates'
performances on the important Section G oi the syllabus by
assigned coursework were not implemented, despite m
strictures in 1996.‘ The overall practical effect at coursewor
was to raise the mean mark on the pa er by 0.9% and
reduce the sam le deviation of the marks rom 22.3 to 15.3.
The coursewor Formed a 'hurdle' and three candidates
tailed the Whole aper for this reason.

A recurrin Eature ot the results is the very good per-
tormances of t e Distance Learning candidates overall, and
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of those From Colchester Institute in the GPA module. A mat-
ter of concern, though, as usual, was the small number of
GPA questions tram centres. The paper is made up lrom
suggestions b Tutors all over the count ; sadly, those that
were received/did not cover the whole sy labus.

The Institute awards 0 Prize to the candidate who per-
forms best in the examinations in any one year. The mini-
mum criterion tor the Prize is that the candidate should have
obtained three merits in the written papers and at least
passed in the project. This year, threecandidates fulfilled
this criterion, one by only a small margin. 1 was delighted to
award the Prize to Mr M George and to Specially Com-
mend Mr P LMoore.

Conclusions should not be drawn from the very small
number of Appeals, the number of Appeals this year was 3;
it was tour last year.

This is my last report as Chiel Examiner, next year Pro-
tessor Keith Attenborou h from the Open University takes
over. It has been a rivi age to serve the Institute durin the
past nine years an to contribute to the development oat the
Diploma and the success ot so many candidates. Over the
years I sought to introduce a number at reforms which I Felt
would enhance the stature of the Diploma, but not all have
been welcomed or implemented. The process was not with-
out its problems and during the latter portion ot my term oF
ottice put a considerable strain on my health. However, I
am sure that my successor will continue to build on the Foun-
dations that l have laid, and the Diploma will remain a
qualification coveted by acousticians. | wish Keith every suc-
cess in this responsible position.
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Bristol 094000 085 000193 000 000 000 06913221

Colchester 1201000 1151 000 4183 000000033 1184 7 7412

ColNELondon 000000 000 000 000000 000 000 010 010

Derby 2281330 3190 000 2144 0001232 000 9195 2010612

Leeds 1161000 0155 000 2144 000 001 000 0114 35615

NESCOT 1162051 1154 000 240 000 2112 000 6113126212

Newcastle 050000 041 000140 000 000 000 0421173

Sheffield 050000140 000 050 000 000 000 0601200

DistanceLearning 1019 3 2121 3102 0 O O 5204 21 O 01 O 1 5 O 6 18 8 29 86 18

Totals 1511812 5202 99018 O 0 0178818 210 3355 18 3 22 94 35 74 454 93
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Diploma in Acoustics and Noise Control

Tutorecl Distance Learning
This mode at study is primarily intended tor students
who have difficulty attending a conventional course. The
tuition pattern involves the programmed distribution of
written material and exercises supported by a schedule
of tutorial contacts and laboratory work. in addition
candidates have to complete an investigative project.

Face-to-tace tutorial arrangements are normally
based on regular meetings in small groups with an
approved tutor. Because of the variable travelling dis-
tances involved, these are arranged at several centres.

Tutorial groups start their studies on various dates
between April and October as and when a number at
students in that geographical area obtain clearance
tram their employer. All groups prepare for the institute
examinations in the June at the Following year.

The normal minimum requirement For admission to
the Distance Learning Course is a degree in a science,

 

engineering or construction-related subject or an Envi-
ronmental Health Otticer's Diploma.

Students electing to follow this method at teaching
face the same examination and course work require-
ments tor the award at the Diploma as those studying
by the conventional route which is altered, subiect to
demand, at eight Accredited Centres in the UK.

The award of the Diploma immediately satisfies the
requirements For election to the non-corporate grade of
Associate Member of the Institute, conferring the use of
the designatory letters AMIOA. It also satislies the aca-
demic requirements For Corporate Membership oi the
Institute Election to the grade of Member (MlOA)
involves in addition the tultilment at certain experience
requirements which usually amount to three or more
years spent in a responsible role in a position directly
related to acoustics, vibration or noise control.   Acoustics Bulletin March / April 1998 
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28 January 1998
Railway Noise
Mr Nick St Aubyn [Guildtord): l thank those in Madam
Speaker's Ottice tor selecting my debate. I also thank
hon Members who have expressed their support, but
who — understandably, given that this is a busy time —
cannot be present.
One ot the things that I have appreciated since becom-
ing a Member at Parliament is the way in which Mem-
bers are prepared to debate not iust great matters at
state, but issues that — although they altect the lives at
only a small number at people — raise principles ot wider
significance That is particularly appropriate when we

are discussing remedies that the House intended to be
available to such small groups, but which have been dis‘
covered to be detective.

The subiect oi the debate directly attects residents ot
Rupert Road in Guildlord — whose petition I have here -
but it also raises three matters at wider principle. First,
how are the railway operators to be made accountable
tor their impact on the environment? Secondly, are those
who live near railways receiving tair compensation tor

that, at a time when it is intended that there will be

investment in the rail network so that it will be improved
and its use intensitied to a greater extent than tor many
years? Thirdly, when the use oi rail and road networks

increases, do we reflect the cost to those who live nearby
oi the benetits that accrue to the rest at us, as a result at
such intensification of use?
l have always been a Friend ot the railways The garden

at my previous home abutted the main railway line.
Equally, those who live in Rupert Road in Guildtord
chose to go there in the tull knowledge that their road
abutted a busy mainline railway station. They hadbeen
there For many years when our saga began 21 months
ago, when Railtrack decided, without any apparent con-
sultation or a requirement For detailed planning per-
mission to take advantage at a disused siding and erect
what is ettectively a new maintenance depot to service its
mainline operations and to help in its vital signalling
work on that line. That involved the creation ot new road
access, the erection ot ottices and electrification oF dis-

used line.
As I said, the developments did not require Railtrack to
consult local residents or even the council. However,

when the proiect was under way the noise began tor
those who lived in the immediate vicinity. I shall quote
from one at the letters that I received From the residents,

to give a Flavour ol the noise and ditticulty that they Face.
In her letter, a lady states:
'I do not think we have had an uninterrupted night's
sleep this week. On Monday 1 was woken at 3 am by
what sounded like someone throwing bricks at a metal
sheet tor halt an hour. On Tuesday night my neighbours
called the police aFter South West Trains left a diesel
engine parked by the tence with the engine roaring and
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the compressors screaming every three minutes. The Envi-
ronmental Health Otticer came out and took measure-
ments which recorded this at over 70 decibels.I
There are many similar incidents to which I could reter.
Residents have had to take days ott work to recover From
the night time noise and they have had to take days
away From home. A tamin with three children who live
by the railway were especially attected by the Fumes from
the new activity. The three children have asthma and I
presume that 'Thomas the Tank Engine‘ is not their
Favourite bedtime reading.
I pay tribute to Guildlord Borough Council, and espe-
cially to the Environmental Health Otticer, Mike Keetch,

who has worked tirelessly on the case From the end of
1996, when the residents asked For his help in the matter.
That has required the installation at detailed recording
equipment and being available at all times ot the day
and night to ensure that evidence is properly gathered. A
council report states that on one occasion ‘the normal
background noise level ot about 44 decibels was raised
tor periods as high as 76 decibels which is a loud and
intrusive noise level.I
Railtrack took nine months to respond to entreaties by the
council, let alone the earlier entreaties by residents, tor a
meeting to resolve the serious problems that the new and
intensive development had caused. In view at what was
agreed at that meeting, it is striking how simple were the
steps that Railtrack had to take to at least alleviate the
problems that it had caused. They included such simple
measures as erecting signs along the railway telling driv-
ers and workers that they should keep noise to a mini-
mum and noise control provisions in the contract terms of
Railtrack operators. One would have hoped that such
simple measures would be implemented without delay.
However, a Guildtord Borough Council otticer who wrote

to me about the matter stated in his letter: 'Since that date
ettorts have been made to contact Railtrack and seek
contirmation oi the steps that they propose to control
noise. No response has been received although a
meeting has been arranged at my request on 3 Feb-
ruary.'
Over the past week, since this debate was scheduled and
in the light at the next week‘s meeting, there has been a
short respite in the noise and difficulty caused to res»
idents. I hope that the attention that has been drawn to
the matter will have the ettect that was intended and
desired by legislation.
I contacted the Department ot the Environment, Transport
and the Regions and discovered that it was its under-
standing that the Environmental Protection Act l990 gov-
erned Railtrack and other rail operators. Guildtord Bor-
ough Council took a great deal at trouble in collecting the
required evidence and intormation, and was on the point
at issuing proceedings against the rail company. It dis-
covered that section 122(3) at the Railways Act 1993
gives all rail operators a statutory delence against the
Environmental Protection Act. Those who take action
against the rail operators have to prove that their opera-
tions and actions were, in the words at the section,
'totally unreasonable'.
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Hon Members will be aware that it is difficult in law to
prove that an action is totally unreasonable even if it
appears to be unreasonable and, as in this case, the rail

operator has admitted that an equally viable site could
have been chosen away from housing. it is a measure of
the deficiency of the legislation that because no consulta-
tion was required, that alternative proposal was not pre-
sented, although its implementation would have relieved
the residents of the difficulty.
The residents also examined the Land Compensation Act
1973, to see whether there were legal requirements on
the rail operator to give grants to the residents for the
cost of insulation. Noise regulations issued in 1996
require that if noise during the day is more than 68 dB,
or is more than 63 dB at night, compensation should be
paid to residents. However, that is restricted to cases in
which a new line is to be opened or when additional
tracks are laid alongside an existing line. It does not
take account of the revival of a long-derelict line. Even
the electrification of such a line or the erection of depot
buildings alongside do not count. Those are all signs not
just of intensified use but of a material change in the use
of the rail network.
It was also decided to seek the aid of the Rail Regulator,
who issued environmental guidance in March 1996. The
foreword states:
'There is of course in place in this country extensive and
detailed legislation aimed at protecting the environment.
It would not be appropriate for me to try to summarise
current requirements and standards in a document of
this kind.I
The implication is that the regulator assumed that oper-
ators such as Railtrack would bebeholden to the envi-
ronmental legislation. The regulator's guidance is there-
fore sadly lacking in specifics. When he speaks of
railways' impact on the environment, for example, he
states merely that mitigation of noise nuisance will
require measures to be taken by train operators, rolling
stock companies, Railtrack and the infrastructure main-
tenance companies. ,
That long list of those involved shows just how difficult it
is to ensure that everyone involved in the railways heeds
an effectively voluntary regime. Moreover, the voluntary
regime specified in the guidance note is not nearly spe-
cific enough.
The problems at Rupert Road have continued - although,
as I said, they have abated somewhat in the past week.
It is very much hoped that/because attention has been
drawn to the matter, Railtrack will recognise its respon-
sibilities to the community. Where Parliament has given
any exemption from mainstream legislation — par-
ticularly from environmental legislation - a duty of care
surely rests on those granted the exemption or licence to
act extremely responsibly and, wherever possible, to
observe the spirit and the letter of the law.
i believe that the Minister and her Department can make
a difference in three specific matters. First, I hope that
they will support the call for the regulator to issue to the
rail operators new and more specific guidelines on envi-
ronmental impact. I suggest that such guidelines should
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spell out how, before an intensification and material

change of use occurs, operators should undertake a pro-
cess of notifying local residents and the local authority,
and undergo a period of consultation during which they
must demonstrate the reasonableness of their proposals
and the lack of any alternatives.
Secondly, the regulator should propose model clauses on
environmental impact, so that those who work for the rail
operators are bound by a legal and effective system to
ensure that the type ofsuffering and disruption caused to
the residents in Rupert Road does not happen again there
or elsewhere. The operators could use such clauses in
negotiating contracts with their subcontractors.
Perhaps the Minister will confirm that the Government
intend to introduce a new transport Bills if so, will Min-
isters consider incorporating in it a revision of the terms
of the Railways Act 1993 - thereby changing the terms
of the section effectively exempting rail operators, so that
their operations are more tightly and more clearly
defined when they impact on the environment and cause
a nuisance to those living near railways.
Thirdly, there is the wider issue of the Land Compensa-
tion Act 1973. I speak as an hon Member representing a
constituency through which a main road — the A3 - thun-
ders, and in which the intensification of road use is every
bit as much of a problem to constituents as the intensifica-
tion of rail use. The Land Compensation Act 1973 is now
25 years old. Even if the regulations could have been
extended - I do not believe that they couldhave been -
to deal with the situation in Rupert Road, there are many
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deficiencies in the way in which we assess and measure
the etFect on those living near our roadsand rail net-
Works.

I hope that the Minister and her Department, in pm‘
mating those suggestions, will bring pressure to bear on
the rail operating companies so that they re-examine
their scope for agreeing discretionary grants in cases that
are currently in a grey area. The operating companies
certainly have power to make discretionary grants to alle-
viate the noise caused to local residents.
Above all, i hope that this Adjournment debate will pro-
mote a wider debate on the issues that have beenraised.
The Parliamentary Under-Secretary of State for the Envi-
ronment, Transport and the Regions (Ms Glenda Jack-
son): 1 congratulate the hon Member For Guildtord (Mr St
Aubyn) on obtaining this debate and on learning so soon
after his election to the House that the Chamber is not
reserved For matters at great moment - although I argue
that no matter is at greater moment than the concerns of
one's constituents. I congratulate him also on presenting
those concerns so cogently and in such detail. The issue
that he raises is particularly important.
I am sure that the hon Gentleman will agree that, on bal-
ance, railway transport is more environmentally Friendly
than road transport. Undoubtedly, however, it still gener-
ates noise. Although noise from railways tends to be less
disruptive than noise From motor vehicles, and noise
experts consider it much less of a problem and much less
disturbing to sleep than road or aviation noise, that is at
little concern to those at his constituents suffering From the
instance that he described in such detail.
The hon Gentleman will know that the Government are
committed to developing an integrated transport policy
and that, this spring, we intend to issue a White Paper
detailing a strategy For the United Kingdom. As part ol
that strategy, and within an environmentally sustainable
framework, the Government wish to encourage greater
use atthe rail network For both passengers and Freight.
With greater passenger usage at the rail network and
with moves to increase the percentage oF Freight trailic
transferred from road to rail, there will inevitably be
increased railway noise For many people who live close
to railway lines‘ Our aim must therelore be to minimise
railway noise as much as possible.
For many years, I lived over a very busy main line and,
like everyone who has lived in a property near a railway
line, i was aware that traitic patterns can change and
that volumes can increase. However, some of the hon
Gentleman's constituents are particularly concerned
about noise from engineering trains using sidings in the
Guildtord station area Of course, i regret any incon-
venience caused to his constituents, but I am advised that
those sidings are used by vehicles employed on essential
maintenance or on major investment projects to mod-
ernise signalling systems in the area. That activity is cen-
tred in Guildiord because it has easy road access and the
necessary services, and it is close to stores and stockpiles
of necessary materials.
I regret that the ellorts ol Railtrack and its contractor to
reduce noise at the site have not been successful in reduc- 30  

ing the disturbance to local residents. I understand that
residents have now been given a 24-hour Railtrack hel-
pline number so that they may contact the company
when necessary, and that Guildlord Borough Council
has arranged a meeting with Railtrack, on 3 February, to
discuss the problems being caused to local residents.
Railtrack has advised me that the project to modernise
signalling systems in the Guildtord area is due to be
completed in July 1999, and that that will reduce some
of the disturbance to local residents. However, engi-
neering trains and sandite trains - which put sandite on
to the rails to help adhesion during leat Fall in the
autumn - will continue to use the sidings at Guildlord.
The major Railtrack investment programme to improve
signalling will bring benefits For many thousands at rail
commuters across the south-east, but the related works
will cause some inconvenience to people living nearby
until they are completed.
Railtrack has assured me that it wishes to be a good
neighbour to those who live adjacent to the operational
railway — not only in GuildFord but across the country -
and that it tries to do all that it can to mitigate noise and
nuisance caused bytrack or line-side works.
in major works, Railtrack gives advance notice to the
local authority and line-side residents and, in some
cases, has altered to accommodate residents in hotels.
However, it Railtrack has to perform emergency safety-
related work, it may not be possible to give advance
notice to residents likely to be allected.
Although there is no statutory limit For railway noise both
Railtrack and train operators are subject to the statutory
nuisance provisions ol the Environmental Protection Act
1990, which are enforced by district councils. Under sec-
tion 79 at the Act, it is the duty of district councils occa-
sionally to inspect their areas to detect any statutory nui-
sances, and to take such steps as are reasonably
practicable to investigate any complaint made by alocal
resident. Section 80 at the Act provides For the serving at
abatement notices where a local authority is satisfied that
a statutory nuisance exists, or is likely to occur or recur.
In addition, a magistrates court may act under section
82, Following a complaint by any person aggrieved by a
statutory nuisance.
The hon Gentleman referred to section 122 at the Rail-
ways Act 1993, which provides Railtrack with some
delence against the Environmental Protection Act 1990
where it is carrying out works as a statutory authority,
but it is not an open ended delence to nuisance pro-
ceedings. Although the burden of prool required For con-
viction would be greater than it section 122 had not
been enacted, it would be up to the local authority to
convince a court that the noise generated by Railtrack
was greater than might be reasonably thought necessary
in order For Railtrack to carry outits statutory functions. I
understand that the local authority has already taken up
the case with the Rail Regulator. The Rail Regulator mon-
itors the environmental perlormance 0F train companies
and may be able to exert some pressure on Railtrack.
I turn From the specific case raised by the hon Gentleman
to railway noise more generally. There is no statutory
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provision for noise mitigation for those who live next to
stations or shunting areas. It has always been accepted
that those who buy property next to such areas do so in
the knowledge that they will be affected to some extent
by noise from the railway.

. The Noise insulation (Railways and Other Guided Trans—
port Systems) Regulations 1996 provide statutory noise
protection measures for people who live near new rail-
way lines, or where a line is moved or widened. That is
in line with noise insulation regulations offering statutory
protection to people who live near new or widened
roads. in recent years, a number of new railway projects
have beenplanned or built, ranging from light railway
systems to the channel tunnel rail link. The previous Gov<
ernrnent recognised that it was only fair that people liv-
ing near new railway lines should be no worse off than
people living near new roads.
The 1996 regulations confer a duty on the body respon-
sible for the construction ofa new railway line or addi-
tional tracks alongside a line to offer insulation when
noise exceeds certain levels. There are two noise trigger
levels: one for daytime and a separate, lower one for
during the night. The standards reflect the character of
railway noise - usually short bursts of noise Followed by
longer periods of quiet - and are expressed as an aver-
age noise level over a given time period. In addition,
insulation may be offered against excessive noise from
railway construction. In all cases, residents have the
option of receiving a grant to cover the costs of carrying
out the insulation work themselves.
The adoption of national standards ensures equity of
treatment regardless of the area where people happen to
live. That is very important. If noise insulation standards
had to be determined separately for each individual rail
project, unnecessary costs would beincurred and there
would be a strong chance that people in one area would
receive less protection than those in other areas. The cer-
tainty provided by setting national noise insulation stan-
dards benefits both line-side residents and promoters of
new railway projects.
There is no provision in the regulations for insulation to be
offered when use of a railway line intensifies, Again, that
mirrors the position on roads. Successive Governments
have taken the view that those who choose to live adjacent
to roads or railways do so in the knowledge that the yol-
ume or composition of the traffic may change, and the
householder must therefore bear the risk of that.
Although the Land Compensation Act 1973, of which the
hon Gentleman is clearly aware, would not seem to benefit
those in his constituency whose plight he has so cogently
detailed, the Act allows householders to claim compensa-
tion from the responsible authority when the value of their
property is diminished by physical factors, such as railway
noise or vibration, caused by the use of new or altered
public works. For railways, the Act is not specific as to
what is meant by 'altered works'. but it refers to their
being 'reconstructed, extended or otherwise altered‘.
There is no statutory requirement for compensation to be
paid purely because traffic on a railway line has
increased.
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That again parallels the situation for roads. For an
altered railway line, it is for Railtrack to determine
whether particular works undertaken are covered by the
meaning of the Act.
Noise mitigation measures are one aspect of tackling
noise, but train operators and Railtrack need to take rea-
sonable steps to reduce railway noise at source. 'For
example, railway noise can be reduced by measures
such as replacing jointed track by all-welded track, the
use of electric locomotives instead of diesel locomotives
for hauling freight trains, and the use of lighter freight
wagons. The Government propose to discuss noise lev-
els, exhaust emission levels and energy efficiency with
the railway industry with a view to gaining an under-
standing of what improvements the industry can deliver
in those areas.
Noise barriers have proved effective in some instances,
but they are undoubtedly expensive and, on occasion,
replace noise disturbance with visual intrusion.
Although there was no statutory entitlement to noise
protection, sound barriers have beenerected in a num-
ber of locations in London and the south-east on lines
affected by increased noise from channel tunnel trains.
Voluntary jointly funded noise mitigation schemes were
agreed between the British Railways Board, Railtrack
and the local authorities concerned. Such noise barriers
are, however, likely to remain the exception to the rule
and I expect the railway industry to concentrate its
efforts on reducing noise at source. New projects such
as the CTRL have been very successful in incorporating
noise mitigation measures in the design from the begin-
ning.

A Looking to the future, a general European Union noise
directive is likely to be the main driver of tighter stan-
dards for railway and other noise across Europe. Hon
Members may know that the EU published a Green
Paper on future noise policy on 5 November 1996. The
Commission proposes to establish a framework of work-

ing and steering groups to consider noise policy, which
will include a railways working group.
I regret that the hon Gentleman‘s constituents are suf-
fering from noise from the sidings in Guildford. The
resignalling scheme that causes part of that noise is due
to be completed by July 1999, but I hope that, before
then, Railtrack will be able to find ways of reducing the
disturbance to local residents. in the longer term, there is
always likely to be some noise disturbance for those who
live next to railway sidings, and i fear that little can be
done about it.
Although railways are generally more environmentally
friendly than roads — the Government want to see more use
made of the railway network — I assure the hon Gentleman
that the Government take the wider issue of railway noise
very seriously and will be talking to the railway industry
about what can be done to reduce noise at source. I must
stress that there are no easy or cheap solutions.
The hon Gentleman raised three particular points. He
said that the Rail Regulator should issue guidelines on
the environment and that there should be consultation
with residents, and he raised the issue of contractors. |
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believe that Railtrack should be undertaking such things
anyway. There should be no formal requirement con-
cerning the regulator. Railtrack, in the main, exists only
as a result of vast public subsidies, which go into our
railways via access charges. It is surely in Railtrack's best

interests, as a good private company that wishes, as it
has said, to be a good neighbour, to ensure that the kind
oF actions that the hon Gentleman has proposed are part
and parcel at its work in every way.
With regard to the possibility of a transport Act, we shall
be publishing a White Paper on our integrated transport
policy _- how we can make best use oi all transport
modes, including roads, railways and waterways. I am
not able to say that there will be a separate transport,
Bill, but as the hon Gentleman knows, we are looking at
the creation ot a strategic rail authority
I am in no position to comment on — nor have any knowl-
edge oi - the possibility of a review of the Land Com-
pensation Act. I have made a note oiwhat the hon Gen-
tleman said. His comments stem directly from his
constituents' concerns about a particular incident, and I
shall look Further into the matter.

 

Report

International INCE Working Party:
Upper Limits on Noise in the Workplace
Executive Summary
In the T9905 it has become widely recognized that the
economic and social costs at high levels at noise in the
workplace require significant action to reduce the expo-
sure ot workers to ’noise. Such costs include not only the
financial compensation or damages that must be paid,
and the reduced enioyment oi everyday life For those
with a hearing loss, but also less quantitiable Factors
such as reduced productivity, increased stress, disturbed
speech communication and risk of accidents tor a large
number of workers.

This International INCE Technical Assessment is pre-
sented in the Form at a report that briefly reviews the
extensive scientific and epidemiological evidence relating
exposure to noise, including impulsive noise, and risk oi
hearing damage, and discusses the Factors that are rel-

evant to legislation. The basic Features at existing legisla-
tion From many jurisdictions are tabulated. The setting at
specific limits on exposure to noise is a political decision,
with results that vary between jurisdictions depending on
economic and sociological Factors. It is however also
important that regulations be harmonized inter-
nationally. The report thereiore makes specific rec-
ommendations for legislation in the areas at daily expo-
sure levels normalized to 8 hours, limitation oi peak
sound pressure levels for short-duration (impulsive)
noises, acceptable sound pressure level changes ior
longer or shorter daily exposure periods, sound absorp~
tion in working areas, the inclusion oi sound output
requirements in purchase specitications For new machin-
ery, the use at personal hearing protection, and audio-
metric testing.
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ANC’.
THE ASSOCIATION OF
NOISE CONSULTANTS
6 TRAP ROAD. GUILDEN MORDEN, NR. ROYSTON, HEFlTSi SGE OJE TEL' 01753 852958

Membership of the Association is open to bona fide
consultancy practices able to demonstrate to the
satisfaction of the Association's Council that the
necessary professional and technical competence is
available, that a satisfactory standard and continuity of
service and staff is maintained and that there is no significant
interest in acoustical products. Members are required to
carry a minimum level of professional indemnity insurance,

and to abide by the Association‘s Code of Ethics.
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Specific recommendations are:
t. It is desirable For jurisdictions without regulations, or

with currently higher limits, to set a limit on the level
of exposure over a workshilt, A-weighted and
normalized to 8 hours, of 85 dB as‘soon as may be

possible given the particular economic and
sociological factors that are pertinent;
This exposure level should include the contribution
from all sounds that are present including short-term,
high-intensity sounds. It such sounds are Further
limited in regulations to a maximum sound pressure
level, then regulations should set a limit at 140 dB For
C-weighted peak sound pressure level;

. An exchange rate at 3 dB per doubling or halving ol
exposure time should be used. This exchange rate is
implicit when the exposure level is stated in terms at
8-hour-average sound pressure level;
Ettorts should be made to reduce levels ol noise in the
workplace to the lowest economically and
technologically reasonable values, even when there
may be no risk of long-term damage to hearing.
Such action can reduce other negative effects of noise
such as reduced productivity, stress and disturbed
speech communication;

At the design stage of any new installation,
consideration should be given to sound and vibration
isolation between noisier and quieter areas at
activity. Rooms normally occupied by people should
have a significant amount oF acoustical absorption in
order to reduce the spatial distribution at sound;
The purchase specifications For all new and
replacement machinery should contain clauses
specifying the maximum emission sound power level
and emission sound pressure level at the operator's
position when the machinery is operating;
A long-term noise control program should be
established and implemented at each workplace
where the level oi the daily exposure, normalized to
8 hours, exceeds 85 dB. This program should be
reassessed periodically in order to exploit advances
in noise-control technology;

.The use of personal hearing protection, either
earplugs or other hearing protection devices, should
be encouraged when engineering and other noise
control measures are unable to reduce the daily,
normalized-to-8-hours, A-weighted exposure level of
workers to 85 dB. The use of hearing protection
devices should be mandatory when the exposure
level is over 90 dB; and
All employers should conduct audiometric testing at
workers exposed to more than 85 dB at least every
three years, or at shorter intervals depending on
current exposure levels and past history of the
individual worker. Records of the results of the
audiometric tests should be preserved in the
employee's permanent lile.

Reprinted by permission of |/|NCE.
The full text of the report, for which this is an executive
summary, appears in Noise/News International Accustics Bulletin March / April 1998   
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N+H Acoustics

ACOUSTIC

SOLUTIONS

FOR THE

E N V: R O N M E N r

G+H Montage Acoustics Ltd. are proud

to announce that we are now trading as

“N+H Acoustics Ltd."

We are an experienced and respected

company providing acoustical solutions

for industry and the environment.

“Specialist noise control solutions

provided for Building Services and

Industrial appllcations."

N+H Acoustics lelted

Environmental House, 38 Station Road,

Woklngham, Berkshire, RG40 2AE,

Tel: 0118 978 5265, Fax: 0118 978 5290
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Publications
:1

volume 5 number 4, December 1997 published by the
International Institute of Noise Control Engineering, PO
Box 3206, Arlington Branch, Poughkeepsie NY
12603-0206, USA Fax: +1 914 463 0201. The IOA
office has a few copies of this issue for members to
consult.

BSI News

BS EN Publications
BS EN 1793: Road traffic noise reducing devices - Test
method for determining the acoustic performance.
BS EN 1793-1: 1998 Intrinsic characteristics of sound
absorption. Specifies the laboratory method for meas-
uring the sound absorption of flat noise barriers or flat
cladding for retaining walls or tunnels. No current stans
dard is superseded.
BS EN 1793-2: 1998 Intrinsic characteristics of airborne
sound insulation. No current standard is superseded.
BS EN 1793-3: 1998 Normalized traffic noise spectrum.
No current standard is superseded.
BS EN 60034: Rotating electrical machines.
BS EN 60034-9: 1998 E IEC 60034-9:1997 Noise Iim-
its. Specifies maximum Arweighted sound power levels
for factory acceptance testing. Excludes act motors sup-
plied by converters. Supersedes BS EN 60034-9:
1994.
BS EN 61237: Broadcast video tape recorders — Meth-
ods of measurement.
BS EN 61237-4: 1998 a IEC 612374z1997 Analogue
audio performance measurements. Describes methods of
measurement and test signals for the analogue audio
part of equipment for recording/reproduction of TV sig-
nals on magnetic tape reels or cassettes. No current stan-

dard is superseded.

  

British Standard Implementations
BS 150 5805: 1997 Mechanical vibration and shock -
Human exposure - Vocabulary. Defines terms relating
to human biodynamics. No current standard is super-
seded .

Special Announcement
BS 5228-1: 1997 Noise and vibration control on con-
struction and open sites - Part 1: Code of practice for
basic information and procedures for noise and vibra-
tion control.
Two technical errors have been identified in the above
British Standard. They are as follows:
In D.3.2.2.1, equation D2: 'where R S 25 m' should
read 'where R 2 25 m‘.
In D.3.3.2.1, equation D.3: should read
'Kh'= (2O Iong) + 8
and equation D.4 should read
'Ks'=(2510910 R) +1 (13.4)
where R 2 25 m'
These, together with more recently available information
on EC noise limits for earthsmoving machinery, will be
the subiect of an amendment. '

ID‘3I'
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European New Work Started
EN 13023: Noise measurement methods for printing,
paper converting, paper making machines and auxiliary
equipment - Accuracy Categories 2 and 3.

Draft British Standards for Public
Comment
98/100337 DC Amendment No. 1 to BS 52281: 1997

Noise and vibration control on construction and open
sites - Part 1: Code of practice for basic information and
procedures for noise and vibration control.
97/262149 DC Revision of IEC 60534-8—3 Industrial
process control valves — Part 8: Noise considerations —
Section 3: Control valve aerodynamic noise prediction
method — Extension of aerodynamic noise method (Pos-
sible amendment to BS EN 60534-8-3) (IEC 65B/330/

CD).
97/719446 DC EN 13023 Noise measurement methods

for printing, paper converting, paper making machines
and auxiliary equipment — Accuracy Categories 2 and 3
(prEN 13023).
97/720456 DC Revision of ISO 5349-1 Human expo-
sure to mechanical vibration and shock (BS 6843: 1987
and DD ENV 25349 may be affected) (ISO/DIS 5349-
1).

ISO Standards
ISO 5135: 1997 (Edition 2) Acoustics - Determination of

sound power levels of noise from air-terminal units, dam~
pers and valves by measurement in a reverberation
room. Will be implemented as BS ISO 5135 superseding
BS 47732: 1989.
ISO 13818-7: 1997 Advanced Audio Coding (AAC)

IEC Publications
IEC 60942: November 1997 (Edition 2) Electroacoustics
- Sound calibrators.

This list was compiled from the January and February
1998 issues of B51 Update.

 

Book Review

Tuning, Timbre, Spectrum, Scale
William A Sethares
Springer 1997
paperback 352pp plus audio CD £29.50
ISBN 3-540-76173-X
This book is a journey into the fascinating world of xen-
harmonic music, that is, music not written for the twelve
tone equal temperament (12-tet) scale of traditional
Western music. The relationship between the timbre, and
thereiore spectrum, of sounds and a perception of con-
sonance and dissonance is explored. A physical meas-
ure of consonance called sensory consonance is pro-
posed and a computer algorithm termed the dissonance
meter generates a plot of dissonance vs pitch interval for
given spectra. Minima in the dissonance curve indicate
where steps in the musical scale give notes that produce
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consonance. The dissonance curve is used to examine
historical and modern Western scales and, in contrast,
those used in Indonesian and Thai music. Wind and
stringed instruments have harmonic spectra and nat-
uraIIy produce dissonance curves that conform approx-
imately to the I2-tet scale. The gangs and metaIIophones
of the Gamelan have non-harmonic spectra that more
naturally conform to 5Anote and 7-note scales. Many
other scales are described including 8-tet, 9-tet, lO-tet,
1 Met, I9-tet, scales with unequal steps such as Partch's
43 tone scale and scales that do not repeat at the normal
octave ratio at 2:1 .

Adaptive and dynamic tunings are described in
which a computer algorithm allows the synthesizer to
make small adiustments to the pitch of notes 'on the fly'
resulting in a kind of [ust intonation without prior knowl-
edge of key. Practical advice is given on how to gener-
ate new tunings and map them onto the synthesizer's
keyboard. Spectra From some unusual sources, rocks
and x-ray crystallography, are the basis of musical
examples but the spectra from real instruments can be
mapped onto non-harmonic spectra to give more natural
Sounds.

The 'dissanance score' is a way of analysing a musi-
cal performance and the author proposes a way of
attempting to reconstruct historical tunings that have
been lost, such as those used by the harpsichordist Scar-
Iatti. The related, but more ditficult problem, of gener-
ating 'suitable‘ spectra from specified scales is also dis-
cussed.

There is a comprehensive index and a discography of
xenharmonic music. For readers who wish to pursue the
subject the bibliography of I73 references provides a
rich source, including many intriguing titles. 'Lies my
music teacher told me‘ sounds wonderfully subversive.
This bibliography also includes a useful short description
at the content of each publication, something I have
never seen before. Detailed mathematical analyses and
descriptions are given in a series of appendices that
includes computer program listings tor the ‘dissonance
meter' in the BASIC and MATLAB languages. An accom-
panying CD provides short musical passages and dem-
onstrations at many of the etfects described.

The author's informal writing style (even [ocular in
places) makes the book easy to read. This book is obvi»
ously of use to experimental musicians and composers
but it is so absorbing I recommend it to anyone with
even apassing interest in acoustics and music.

Graham Rock MIOA '3'
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[Cirrus
Research plc

Environmental Noise Monitoring

I

Cirrus Research can provide a wide range
of measurement instrumentation for the
measurment, monitoring and control of

Environmental Noise.

\
Current applications include:
WI

Airport Monitoring. _ ,
\ .

I “ \

Aircraft Noise Measurement

Traffic stage-Measurement

Motor Sport NigiseICcintrolli.

Vehicle Measuremer‘itl‘
. 1 \‘1 ~

ConstructionSites a -' 9‘, “‘9-
1 ' ' ., , .

Product Develoameht & Testing
t a
t' .- .9m'"

Power Stations" ‘. a F 'r; _u~
' \k_Lc‘--J-~*I

Chemical Industry ' T '-

The producl range'includes: it l
- lp 1..., .-s .51":

0 Portable, Semi-‘Perma‘nent’an

Permanent solutions 9 -.

‘7
a

_. «.4, w .. -0 _ V “a

0 Windows sshfibk Support

0 Bespoke System Design and Installation

For further details, contact

Acoustic House, Bridlington Road,

Hunmanby, North Yorkshire Y014 OPH

Tel: 01723 891655 Fax: 01723 891742

email: sales@cirrusresearch.co.uk

web: www.cirrusresearch.co.uk 37  
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New Products
FERGUSON & TIMPSON
Poron ® Urethane Foams
Poron® urethane Foams have been
Formulated to provide flame retar-
dant properties throughout the range
as well as low outgassing levels. Typ-
ical applications in the electronics
industry include PCB shock/vibration
cushions, LCD gaskets and ribbon
connector pressure pads.

Designated LO/FR Poron® these
materials meet the demanding spec-
itication requirements oF electronic
industry applications. They are
Flame retardant to UL94 HBF and
MV55302 and the low outgassing
levels also enable LO/FR Poron® to
achieve the current automotive tog-
ging tests.

The raw materials for the LO/FR
Poron® grades are also compliant
with the existing and emerging
environmental content requirements
and thereby do not require any spe-
cial notitication labelling deviations.

Most importantly LO/FR Poron®
materials are available in a broad

 

  

  

range at formulations and are
said to provide excellent per-
Formance as regards low com-
pression set and thickness
tolerance.
Copies of the latest Poron Bro-
chure together with a Sample
Ring & Test Kit are available
from Ferguson & Timpson Lim-
ited, 5 Atholl Avenue, Glasgow
G52 4UA Tel: 0l4l 882 469]
Email: Sales@Fandt..co. uk.

CIRRUS RESEARCH PLC
New Personal Noise Dosemeter
The CRz70l B is a new Personai
Noise Dosemeter that is claimed
to make measurements simple. It

provides all of the measurements ‘
needed to comply with the Noise
at Work regulations throughout
the European Union.

The data logging instrument
can store many dilterent param-

 

      

 

l ch7 01 B

‘- Data Logging Exposure

‘ Meter ,1.

  

eters such as Leq, Lep,d, ‘36 Dose
and Peale) Levels. in addition, the
unit can store a prolile at the noise
levels throughout the measurement 3
period. All the information can be
downloaded using the Windows

   

soFlware supplied as standard with
the instrument.

It is claimed that, in addition, the
measurement parameters of the
CR270l B can be altered and

'gital Sound & Noise Analyzer N010

          
Precision Class 1 Sound Level Meter

Dual Channel Spectrum Analyzer

Psychoacoustic Loudness Analyzer

Data Logger with up to 340 MB capacity

Portable, battery powered, large display

RS 232, Centronics, PCMCIA,
SPDIF interfaces

Open architecture!

Software available in ’97:
Reverberation Time analysis Architectural
acoustics FFT analysis

 

Neutrik (UK) Ltd
Hyde, |.O.W.
Tel: 01983 811441
Fax: 01983 311439

NEUTRIK CORTEX INSTRUMENTS
AUDIO & PSYCNOACDUSTIC ANALYZERS_
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updated by the user to take account
of any changes in Future legislation.

A Full range at accessories is
available For the CR27Ol B, and the
instrument can be supplied as a
complete measurement kit, with the
reierence CK:70l B

For further details, contact
James Tingay at Cirrus Research
plc, Acoustic House, Bridlington
Road, Hunmanby, North Yorkshire
YOI4 OPH, UK Tel: +44 (0)I723
89I655 Fax: +44(O)l723 89I742

Email: jim@cirrus research.co.uk
Web: www.cirrusresearch. co.uk
Cirrus Research pIc is a Key Spon-
sor of the Institute.

KEMO LTD
Enca suIat A- ei hted networks
Now available From Kemo is a
range at A-weighted network mod-
ules which are designed to modify
normal signals of varying Frequency
in order to match the audio
response at the human ear.

The devices are housed in
encapsulated modules measuring
only 50 x 25 x 12 mm, and are
designed tor operation From +15 V

§
SOUNDCHECK

 

supplies. The items are available
from stock tor speedy delivery, and
special prices are available For
large quantities and OEM users.

Further intormation trom Kemo
Ltd, 3 Brook Court, Blakeney Road,
Beckenham, Kent BR3 THG. Tel:
OI8I 658 3838 Fax: OI8I 658
4084.

THE NOISE CONTROL
CENTRE
New Ductlag—P
Principles for lagging ducts and
pipes to reduce noise breakout are
now well established and typically
comprise at a heavy barrier over a
resilient spacer layer. The spacer

layer provides a means at isolating
the barrier From the duct surface
and also, coincidentally, a degree
at thermal insulation; the two key
Factors inlluencing the performance
at the lagging system being the
mass of the barrier and the thick-
ness ot the spacer layer. New Duct-
Iag—P is said to be able to improve
on the second at these properties.

The improvement is due to the
unique properties of FibreForm®

 

   

which is used to replace the Glass
Fibre Wool employed in the old
Ductlag—P, and many competing
products as the spacing layer.

Unlike Glass Fibre, FiberForm®
will not seriously compact, recov-
ering to almost its Full thickness alter
compression. In addition the Fibres
which constitute FiberForm® are
described as non-irritant, non-toxic
and able to meet Class '0‘ Building
Regulations Fire Performance
Standards.

New Ductlag—P is available in
the Following standard grades.
P51 2-5 Kg Barrier, 12 mm Spacer
P525-5 Kg Barrier, 25 mm Spacer
PTO] 2-lO Kg Barrier, 12 mm Spacer

P102540 Kg Barrier, 25 mm Spacer
Other combinations are available to
special order.
For more information contact The
Noise Control Centre, Crown Busi-
ness Park, Old Dalby, Melton Mow-
bray, Leics LET4 3NQ Tel: OI664

82I8IO Fax: 0I664 82I820, or
visit the Building Services Exhibition
at Earls Court, 12—] 4 May 1998.
The Noise Control Centre is a Spon-
sor Member of the Institute.

imeasurement m
plows...» fl... .

"/   

      

    

 

   

    

  

 

      

   

For free- field, pressure, random, or intensity measurements,

there is a Gunnar Rasmussen microphone & preamplifier

made to measure.

Combining the latest technology with the best established

techniques we offer a range of 1/4" and 1/2" microphones,

preamplifiers, plus type 1 fully weatherproofed monitoring

systems, sound intensity probes and calibrators.

The rugged, stainless steel microphones withstand the IEC

drop test and are ideal replacements for B&K etc,,

GRAS microphones are supplied with a five year warranty,

are available from stock and our BSl approved laboratory

offers full calibration services at sensible prices & turn round.

' ACOUSTIC WALL COVERINGS WITH APPEARANCE

AND PERFORMANCE TAILORED TO YOUR NEEDS

0 CAN BE USED ON CEILINGS AND CURVED SURFACES

- REQUIRES MINIMUM SURFACE PREPARATION

- TRAINED STAFF INSTALL QUICKLY

0 IMPECCABLE FINISH

 
Gracey & Associates
Threeways Chelveston
Northamptonshire NN9 6A8

Telephone 01933 624 212

Typical installations are.

Recording studios. Mustc rooms. Cinemas, Leisure centres,

ence h3CllltleS.Vld€O conference rooms.
emsTVand radio StlelOS.Al”T galleries.

For further details and a list of references c: ‘

Soundchecl: a Bridgeplev Lthel 0l8| 78g 406 ‘
FaxOlBl 785 ‘tlgl  Acoustics Bulletin March / April 1998 39  
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BRUEL & KJA'-.R
Type 2237 ENA ControllerT'V'
Brijel & Kiaer introduces the new
Precision Integrating 2237 ENA
(Environmental & Noise Act) Con-
trollerTM Sound Level Meter, which
complies with the requirements of
Noise Act 1996. It is stated to be
designed for quick and easy use
when taking measurements to
assess domestic and general noise
complaints. Calibration is also
quick and automatic and again ful-
fils requirements of the Noise Act
1996.

The two modes of operation for
the 2237 ENA ControllerTM are:
(1) Noise Act Mode. In this mode
the instrument can simultaneously
measure noise emitted from the
offending dwelling and the Under-
lying Noise Level over a five minute
period. Prompts appear on screen
to guide and remind the operator of
procedure, for instance reminding
one to calibrate. When measure-
ment results are stored and printed
the calibration data is also included
with the results. This allows for easy

. and quick

 

on-the-spot doc-
umentation complying with the
Noise Act 1996 protocol.
(2) Sound Level Meter Mode. In this
mode the 2237 ENA can also be
used as a general-purpose sound
level meter, simultaneously meas-
uring LA q LA9O, MinL, MaxL and C-
weighte Max.

The 2237 ENA ControllerTM can
be used for:
' Measurement for domestic noise
complaint investigations (Noise Act
1996)
0 Surveys of environmental noise
' Industrial noise complaints
0 Occupational noise
The sound level meter stores up to
80 records of measurement results.
Each record stores the date and
measurement time (with the real-time
clock and calendar) together with
the noise parameters relevant to the
selected operational mode.

Measurement results may be
recalled to the display, printed or
transferred to a PC in spreadsheet-
compatible format

Communications software is sup-
plied with the instrument. It operates

 

on a PC running Windows”. The
sound level meter has a back-up
battery powering the clock and
maintaining the memory, even
when the sound level meter is
switched off and the standard bat-
teries are removed.

The back-up battery is auto-
matically recharged when there are
batteries in the sound level meter. It
is fully charged after about 10
hours. Fully charged, the back-up
battery runs the clock and retains
the results for about 6 months.
NEXUS - Signal Conditioning
Amplifiers
Briiel & Kiaer have also introduced
NEXUS, a new range of four chan-
nel conditioning amplifiers, which
cater for a wide range of uses in
the sound and vibration industry.

NEXUS offers a dynamic range
of up to 120 dB, advanced overload
detection facilities and transducer
tests. This provides the flexibility to
make different measurements what-
ever the signal or measurement sit-
uation. An extensive array of built-in
filters make it easy to focus on the
signal of interest.

 
Acoustic Engineer/Environmental Scientist *

SECOR Limited is an international environmental sciences consultancy specialising in Mineral Development,
Waste Management and Contaminated Land. Established in the UK in 1995, the company now employs over 40
staffat office locations in Nottingham, Birmingham, Oxford.

SECOR has expanded rapidly by employing high calibre professional staff, many of whom have considerable
industrial experience within their field ofexpertise, which enables us to understand the needs ofour wide range of
clients.

As part ofour continued expansion, we are now seeking to appoint additional staff, specialising in environmental
sciences with particular emphasis on noise and air quality. Working on a wide range ofPlanning Applications and
Environmental Statements you will be expected to undertake detailed qualitative and quantitative assessments in
terms of noise, dust, and other emissions. A detailed working knowledge of COSHH regulations and
assessments, together, with all relevant environmental legislation, is essential.

In return SECOR offers a competitive salary, bonus scheme and other benefits associated with a major employer.

Contact: John Leeson - 0121 4478040
or Stewart Lenten - 0115 9357088

Or apply in writing enclosing full CV and current salary details to:

John Leeson
SECOR Limited
Wheeley Ridge
Wheeley Road
Alvechurch, Worcs, B48 7DD

—
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NEXUS can handle a variety of
acoustic and vibration transducers.
The NEXUS range can interface
with five main types of transducers,

microphones, a sound intensity
probe, charge amplifiers, accel-
eromelers with internal electronics
and torce transducers. The condi-
tioning channels can be mixed and
put in the same NEXUS 4 channel
unit

For further details contact BriJ'eI &
Kiaer, Harrow Weald Lodge, 92
Uxbridge Road, Harrow, Middlesex
HA3 éBZ Tel: OI8I 954 2366 Fax:

OI8I 954 9504.
Briiel & Kiaer is a Key Sponsor of
the Institute.

NEWS ITEMS
OMETRON
ibration anal rt kes the ear

out of s eaker deveIo ment
Although conceived as 0 develop-
ment tool for automotive and air-
craft designers, Ometron's VPI
4000 has been used by Mackie
Designs, the US audio speaker com-
pany, in its acoustic laboratory as
part of a development programme
to find the ideal sound system.

Specialising in developing
speakers for recording studios,
Mackie Designs turned to the VPI
4000 for help in transforming its
theoretical ideas for an active mon-
itor - an internally-powered rather
than a passive speaker — into a pre-
cise, powerful and completely neu-
tral sound system.

Instead of employing the tradi-
tional highly subiective ‘tweak and
listen' approach to speaker design,
Mackie development engineers
used the VPI 4000's scanning laser
vibrometry to give a clear picture of
exactly what was happening on the
surface of the speaker.

The VPI 4000 uses a low-power
laser to scan the surface of a vibrat-
ing component from a range of a
few millimetres up to 200 metres or
more. It produces full-field vibration
maps at selected frequencies within
seconds through Fast Fourier Trans-
form analysis ofthe surface data.

Vibrating surfaces can be unpre-
pared and poor reflectors, and they
can also be complex in shape.
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For turther information please con-
tact Ometron Division, Image Auto-

mation Ltd, Kelvin House, Worsley
Bridge Road, Sydenham, London
SE26 5BX Tel: 018] 461 5566,
Fax: OI8I 698 3768 Email: ome-
tron@image-main.ccmail.compus
erve.com.

CEL INSTRUMENTS LTD
Additiona T A r v I F rCEL-
500 Sound Analysers
CEL Instruments announce that its
CELSOO Series product line has
again received Type Approvalfrom
the acknowledged leading inter-
national Physical Standards Institute,
the German PTB.

PTB Type Approval was first
granted in I994 during its first year
of production. Continued product
development since then has intro-
duced several new instrument-
resident applications and made
them available in five languages. In
I997 further development revised
the eIectro-acoustic and memory
specifications and the PTB deter-
mined that a re-verification of the

» original approval was required.
This process

was completed in
November I997
and as a result,
firmware version ,
6.3, which ena- l

Mbyte high den-
sity data memory
and resident
multi-Iingual firm-

ware, is now

approved tor
legal metrology

 

mandate that any data used for
assessing legal compliance is
obtained with products which must
pass a rigorous approval process.
Further information from CEL Instru-
ments Ltd, 35-37 Bury Mead Road,
Hitchin, Hertfordshire SG5 IRT, UK
Tel: OI462 4224“ Fax: OI462
4225M or via Email: sales@cel.ltd.
uk.
CEL Instruments is a Key Sponsor
of the Institute.

MAIDSTONE'S
CHEQUERS CENTRE
Henry Venables Ceiling
Henry Venables of Stafford was
approached to help with a project
at the Chequers Shopping Centre,

Maidstone, part of which houses a
bus station.

A 'wave form‘ ceiling made of
douglas fir was suspended from the
bare concrete roof (the underside of
the shopping centre) to provide a
pleasant visual amenity. To dampen
the intrusive sound oI rewing bus-
engines, the curved ceiling was
designed with acoustic properties,
and acoustic loam panels were

State of the art sound and vibration instrumentation including

multi-function analysers for environmental, event, level vs.

time and statistical applications plus ‘hand arm' and ‘whole

body’ vibration analysis.

Sound power measurement systems - simple dB(A) to multi-

channel full frequency analysis systems

Building acoustics systems - airborne and impact

Real time, FFT, octave and partial octave analysers plus

sound intensity systems.

use. Calibrators, electronic pistonphones, microphones, rotating

Although the
UK does not cur-
rently require
Type Approval
for measurement
products other
than retail weigh-
ing and volume
dispensing prod-
ucts (eg petrol {Mmmw

Pumps), Ii countries booms, sound power sources, DAT Front-ends etc.,

All backed by our BSI approved calibration laboratory

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624 212

my game,— sales“ Caiiifiration
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installed in the coiters above the
bus lanes.

Henry Venables was contracted
to detail the ceilings using its acous-
tic profile, Prolilia P2, pre-treated
with Hickson's Dri-con fire retar-
dant. This was essential to achiev-
ing a class ‘0‘ fire rating to the
waiting area, and a class 'I' rating
to the rest.

‘ For further information contact
Henry Venables Ltd, Castletown,

Stafford 5Tl6 ZEN Tel: Ol785

259131 Fax: Ol785 215087 email
enquiries@henryvenables.co.ul<.

N+H ACOUSTICS
Ngfllclentizy
G+H Montage Acoustics has
announced the launch of its new
identity under the name N+H
Acoustics Ltd within the SGE Group
of companies.

Launched as the Acoustical Solu-
tion Provider, N+H Acoustics Ltd

 

have a wealth of expertise and expe-
rience in industrial and environmental
acoustics, servicing the industrial,
workplace building service, retail and
refrigeration markets. Bespoke design
solutions are also supported by the

. trade name and range at PAR acous-
tic products.
For further information contact
N+H Acoustics Ltd, Environmental

House, 38 Station Road, Woking-
ham, Berkshire RGAO 2AE Tel:
Ol TB 978 5265 Fax: Ol T8 978

5290‘

CIRRUS RESEARCH PLC
Noise Monitoring gt Sheffield City
Airmrt
Cirrus Research announce the supply
of an Airport Noise Monitoring Sys-
tem to the new Shelfield City Airport,
where first commercial Flights started
on to February l998.. The equip-
ment includes two CR2245/3 Environ-
mental Noise Analysers along with

Institute of Acoustics

BUYER'S GUIDE
FOR

ACOUSTICMEASUREMENT INSTRUMENTATION &

ACOUSTIC PRODUCTS

 

download and analysis software.
In order to meet operating condi-

tions, the airport must monitor and,

where necessary, regulate the noise
levels generated by aircraft using the
runway. The CR2245/3 has been
configured to meet these monitoring
requirements, whilst also having all of
the measurement functions that the
airport will need when the number of
daily flights increases.

In addition to these two instru-
ments, the Airport is also using
handheld CR27OBB Data Logging
Sound Level Meter which is used for
quick measurements at different
locations around the site.
Further information contact Tel: +44
(Oll723 89l655 Fax: +44(O)l723
89l742

Items for inclusion in this section
should be sent to John Sargent
MIOA, Oak tree House, 26 Strat-
ford Way, Watford WDI 3D] ’9

The Institute of Acoustics intends to publish a Buyer's Guide for Acoustic Measurement Instrumentation
and Acoustic Products in early November this year.

 
The first edition, of what is expected to be an annual publication, will be approximately 100 to 120 pages in
length and will be free to all members of the Institute of Acoustics. It will also be available to members of the
public or other organisations who contact the Institute office for assistance regarding the possible purchase

of acoustic measurement instrumentation or other acoustic products.

The Buyer's Guide is intended to be as comprehensive a document as possible and will be divided into three

sections with the first two listing some 118 categories of acoustic measurement instrumentation or other
acoustic products, many of which will be subdivided into more detailed listings. Each category or sub-
division will be identified numerically. The third section will provide the details of the addresses etc of the
manufacturers or suppliers of the various items listed in the first two sections, with the numerical identifica-
tion being used to provide a cross referencing system. This will enable a reader not only to identify and con-

tact a firm from the numerical identification, but also to find out what other instruments or products a firm

may market without reading through the whole publication.

An entry fee of £100 plus VAT will be levied per company address for companies wishing to participate in

the publication.

For further information, please contact:

Keith Rose, Associate Editor, Brook Cottage, Royston Lane, Comberton, Cambs, CB3 7EE
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some Common sense.

Thanking you in anticipation of your help.

 

DESIGN FOR
A OUIET LIFE

| NOISEOON'I'ROI. MATERIAL I

°“."“’.“"".“‘i“'."°'l’“""’"°.. "°"‘.
Extonslvorongeex-stock Y
Self-adhesive backing V
Clean It slmploto apply V
Die-cut to your druwlngs V

FEIGUSENJL

TlMPSP't‘l'
FERGUSON &TIMPSON LIMITED. 5 ATHOLL AVENUE. HILLINGTON,
GLASGOW 652 AUA TEL: 0141 -882 4691 . FAX: ("41-810 3402,

BRANCH OFFICES AT! LONDON. BIRMINGHAM
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NOISE FROM PUBS AND CLUBS: A CALL FOR HELP!

In 1996 the Institute of Acoustics set up a working group of volunteers from local authorities and noise

consultancies with a brief to produce a code of practice on the control of noise from pubs andclubs.

At an early stage the group decided that, where practical, the code should contain prescriptive limits for noise
arising from such sources as garden play areas; rowdy behaviour, car parks, but in particular amplified and
non-amplified music. However, one of the conclusions resulting from the group‘s deliberations is that there is
a distinct lack of authenticated research into the effects of environmental noise from pubs andclubs on

nearby residents. Therefore the group has come up with some 'limits' derived from individual members'

experiences in dealing with noiseproblems from pubs and clubs coupled with the collective application of

The group‘s original intention was to carry out trials of these limits (so-called 'trials of the numbers') with the
help of local authorities and noise consultancies in the Spring/Summer of 1997. However, at that time the
entertainment trade expressed interest in the work of the group and as a result the trial was postponed and

five representatives of the trade joined the working group. The reconstituted group is now ready to proceed
with the trial which will last from 1 April to 1 September 1998. That is where you come in. Can you
participate in the trial? It will involve a little extra noise measurement work when you are investigating
complaints, planning applications and licence applications and renewals.

If you or your organisation are interested, please contact the working group secretary, Dawn Connor on Tel
01256 845520 and she will send you an information pack.

lohn Hinton, Chairman of the IDA Noise from Pubs and Clubs Working Group

 

\ 
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We stock a very wide range of fully calibrated sound and

vibration equipment. fromthe leading manufacturers.

Simple sound level meters right through to real time sound

intensity analysers and building acoustics systems.

We have a large quantity of environmental noise analysers

with fully weather proofed and still type 1 microphones.

Engineers available to discuss your application

Next day delivery by overnight carrier

Call for our brochure or more information.

All backed by our BSI approved calibration laboratory.

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624 212
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Non-Institute

Meetings
April 5-8, 1998: Noise-Con 98,

Ypsilanti, MI, USA
Contact: INCE, PO Box 3206,

Arlington Branch, Poughkeepsie,
NY 12603, USA; Fax: +1 914 462

4006; e-mail: inceusa@aol.com

May 12-15, 1998: IEEE Inter-
national Conference on Acoustics,
Speech and Signal Processing,
Seattle, WA, USA
Contact: L Atlas, Dept EE (FT 10),
Univ at Washington, Seattle, WA,
USA; Fax: +1 206 543 3842; e-

mail: atlas@ee.washingtontedu
May 25-27, 1998: Noise and
Planning 98, Naples, Italy
Contact: Noise and Planning, via
Bragadino 2, 1-20144 Milano, ltaly;
Fax: +39 2 48 01 88 39; e-mail:
mcl1467@mclink.it ‘

June 8—10, 1998: Joint EAA/EEAA
Symposium Transport Noise and
Vibration, Tallinn, Estonia
Contact: East-European Acoustical
Association, 196158, Moskovskoe

  

shosse 44, St Pelersburg, Russia;

Fax: +7 812 12 79 323; e-mail:

krylspb@sovam.com
June 20—26,1998: Joint Meeting of

the 16th International Congress on
Acoustics (ICA) and the 135th
Meeting of the Acoustical Society
of America (ASA), Seattle, Wash-
ington, USA

Contact: ICA/ASA '98 Secretariat,
Applied Physics Laboratory, Univ at
Washington, 1013 NE 40th Street,
Seattle, WA 98105-6698, USA;

Tel: +1 206 5434275, Fax: +1
206 543 6785, E-mail: lCA/

ASA98@apl.washington .edu
June 26-July 1, 1998: Inter-
national Symposium on Musical
Acoustics - ISMA 98, Leavenworth,
Washington State, USA
Contact: ISMA 98 Secretariat; The

Cotgut Acoustical Society; 112
Essex Av, Montclair, NJ 07042,
USA; Tel: +1 201 744 4029 (Thurss

day only); Fax: +1 201 744 9197
e-mail: catgutas@msn.com; http://
wwweboystowncrg/isma 98
September 7-9, 1998: Nordic
Acoustical Meeting 98, Stockholm,
Sweden

 

Contact: Swedish Acoustical Soci-
ety, c/o lngemansson AB, Box

47321; S-10074 Stockholm, Swe—
den; Fax: +46 818 2678; e-mail:
nam98@ingemansson.se
October 12-16, 1998: 136th Meet-
ing of the Acoustical Society of
America, Norfolk, VA, USA
Contact: Elaine Moran, ASA, 500
Sunnysicle Blvd, Woodbury, NY
11797 USA; Fax: +1 516 576
2377; e-mail: asa@aip.org
November 16—18, 1998: Inter-
Noise 98, Christchurch, New
Zealand
Contact: New Zealand Acoustical
Society Inc, PO Box 1181, Auck-
land, New Zealand
November 20, 1998: Recreational
Noise, Queenstown, New Zealand
(In association with the above)
Contact: P Dickenson, Ministry of
Health, PO Box 5013,Wellington,
New Zealand, Fax: +64 4 496
2340; e-mail: philip.dickenson@
mohwn.synet.net.nz

Noise andJVibration Consultant
WSP Environmental, part of the WSP Group, provides comprehensive consultancy on all aspects of

acoustics, noise and vibration control and design. Our clients include major developers, architects and

engineers throughout the retail, commercial, leisure and industrial sectors. Typical noise and vibration

services offered by WSP include:

Environmental noise impact assessments and surveys

Building services noise and vibration control

Architectural acoustics

Transportation noise and vibration studies
Construction and demolition noise mitigation
Health and safety at work noise assessments

Our Acoustics department comprises a core of fully qualified and experienced noise consultants equipped

with ‘state of the art‘ measurement instrumentation and design software. We are members of both the UK’s
Association of Noise Consultants and the Institute of Acoustics.

A vacancy exists in our central London office for an enthusiastic and commercially minded acoustician with

1-3 years consultancy experience. We offer an attractive package, including the option of a company car. If

you have the desire to join a motivated and professional team, call, e-mail or write to Dave Maundrill.

WSP ENVIRONMENTAL

WSP Environmental, Buchanan House, 24-30Holborn. London, ECtN 2H5

Tel: (0171) 314 5000 Fax: (0171) 314 5005 E-mail: environmental@londonwspgroupcom  44 Acoustics Bulletin March / April 1998  



Acoustics Recruitment Associates

150 Craddocks Avenue Ashtead Surrey KT21 1NL

Tel: 01372 272 682 Fax: 01372 273 406
e—mail: ara@dia|.pipex.com

Technical Adviser: Dr Geoff Leventhall

A major UK company has a number of vacancies, including the following

Midlands Area Sales Manager — Noise control products

Scotland Area Sales Engineer - Noise control products

UK Sales Manager — Architectural products

Northern Area Sales Engineer » Architectural products

Applicants for these posts should be experienced in the appropriate areas, with

good acoustics knowledge and commercial contacts.

In addition, there are vacancies for noise and vibration consultants in a number of

locations in the UK. The main requirements are a relevant qualification backed by

solid consultancy experience.

     

CIVIL ENGINEERING DYNAMICS

Inc. Crockett & Associate 83/87 Wallace Crescent

Est. 1948 Carshalton
Surrey SM5 SSU

Tel: 0181 647 1908

Fax: 0181 395 1556

THE ENVIRONMENTAL INSIRUMENTHIRE COMPANY
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