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Sound Insulation in Buildings, and Control of Traffic Noise

Isolation phonique dans la construction de bätiments et de routes

Schallschutz im Hoch- und Strassenbau

JUDITH LANG
Dr. techn.
Technologisches Gewerbemuseum
Wien, Österreich

SUMMARY
While requirements for noise insulation in buildings exist in most countries, satisfactory calculation
methods for the verifying of their fulfillment are not yet available. In addition, test facilities for noise
insulation measurements are not described in enough detail, so that it is difficult to compare measure-
ments and put them into practice.
Control of road traffic noise is supported by Computer and acoustic modeis, and noise maps can help
planners. Cost-effectiveness analysis of noise control measures alongside roads is important in the deci-

sion-making process, yet for this, only limited data exists.

RESUME
Tandis qu'il existe dans la plupart des pays des conditions pour l'isolation phonique des bätiments,
il n'y a pas encore de methode de calcul satisfaisante pour verifier jusqu'ä quel degre ces conditions
sont remplies. De plus, les caracteristiques des instruments de mesure et de contröle ne sont pas
uniformes et les resultats des mesures sont par consequent difficilement comparables et utilisables dans
la pratique.
En ce qui concerne la protection contre le bruit de la circulation, il existe des modeles de calcul ä

l'ordinateur et des modeles acoustiques. Les cartes de bruit peuvent etre aussi tres utiles aux proje-
teurs. II n'existe cependant que tres peu d'informations sur des comparaisons coüts-avantages
relatives ä la protection contre le bruit, qui seraient si utiles lors de decisions.

ZUSAMMENFASSUNG
Während die Anforderungen an den Schallschutz in Gebäuden in den meisten Ländern bereits
festgelegt sind, sind ausreichende Rechenmethoden zum Nachweis der Erfüllung noch nicht vorhanden.
Desgleichen fehlen auch einheitliche Einbaubedingungen für Prüfstände, und Messergebnisse sind damit
schwierig vergleichbar und in der Praxis einzusetzen.
Für den Lärmschutz an Strassen stehen Rechenmodelle und akustische Modelle zur Verfügung,
Lärmkarten können für die Planer wertvolle Hilfe leisten. Für die zur Entscheidungsfindung wichtige Kosten-
Nutzenanalyse zum Lärmschutz an Strassen liegen noch wenig Unterlagen vor.
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It is an interesting phenomenon that building acoustics, which was
the prevalent topic in acoustics and noise control congresses in the
fifties and sixties,is now only scarcely covered and it seems that
there are no problems left. However some of still existing
problems are mentioned in the following and ask for contributions.
Moreover, problems on road traffic noise are mentioned which have
got high priority in the last years.

1. Sound insulation requirements in buildings

Requirements on sound insulation in residential buildings exist in
most countries and have been reported (1) (2). However requirements
on other types of buildings as e.g. hospitals, schools, hoteis exist
only in few Standards and little is prescribed on sound insulation
in Offices; especially for landscape offices or even landscape class-
rooms there are no general requirements. In Austria an inquiry in
subjective assessment of sound insulation and comparison with measuring
results in schools and offices is now started.

2. Calculation of sound insulation in buildings

While the principles of sound insulation of building elements and
sound propagation in buildings are known, it is still not possible
to calculate exactly the sound insulation between two rooms taking
into account all flanking elements and their interaction with the
partition element; we only make rough calculations based on mass ratios.
Flanking transmission, if taken into account at all, is covered in
Standards and guidelines on sound insulation by requirements on
minimum mass depending on the mass of the partition element, e.g. (3) (4).

With regard to the importance of flanking transmission on the one
hand and the little Information on its rules on the other hand, building
acoustic has to work more on these problems.

3. Sound insulation measurements

Since many years sound insulation of walls and floors is measured in
test facilities and is being reported. It was and is usual to say
that a certain construction has a certain sound insulation; but is
this true? The result depends, as we now know, highly on the conditions
of the test facilities and the kind of connection between these and
the test object. We can define "bauübliche Nebenwege" and measure with
these, we can define test facilities without or with very little flanking

transmission, but how can the results be transferred to practice?

The "bauübliche^Nebenwege" defined by the transmission loss measured
with a 400 kg/m -wall do change when we measure a light weight construc«
tion. The "maximum possible transmission loss" measured with a 400 kg/m -
wall is not the "maximum possible transmission loss" with the light
weight construction, the latter being much lower. Fig. 1 shows the
measuring result on the sound insulation of a light weight construction
of gypsum boards, which is quite different for different test facilities.
It is obivous that the sound insulation measured with "bauübliche Nebenwege"

may be too small; it is also obvious that the high sound insulation
measured in the test facility with small flanking transmission

will not exist in all condition in practical buildings.

m
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FiR. 1 sound reductlon of gypsum board double walls

a > sound reduc[Ion mrasured in laboratory
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If we measure sound insulation in test facilities without flanking
transmission the values obtained may be too high and therefore unrealistic.
However the results of measurements without flanking transmission could
be bettflr compared with each other and be introduced into calculations.
But even these results may differ caused by different damping (inner loss).
Fig. 2 shows the results of measurements on the same wall (430 kg/m in
a test facility with small flanking transmission for two different grades
of damping (caused by sand outside the flanking walls) which is described
by the reverberation time measured with accelerometer in the wall.

A special problem lies with measurement of impact sound insulation. We

know on the one hand that the tapping machine does not provide the best
method to describe the impact sound insulation of floors, but on the other
hand do we have a better method until now? The change to a new method
would mean the loss of a great number of results on impact sound insulation.

So it seems best to keep the existing tapping machine if we can
prove that it is not too bad (5).

With the growing importance of sound insulation against traffic noise
the importance of measurements on Windows grows. Here also problems are
left; how do we measure the glass alone, as we know that the type of
frame and the type of niche has a great influence on the result (6).
How does the sound insulation depend on the airtightness?

4. Control of road traffic noise

Road traffic noise has become the most important noise and very much
work has been done in this field in the last years. While the method
of measurement is nearly the same in all countries the limits of ad-
missible noise are different, although all of them are more or less
close to the ISO recommendation R 1996. A great number of investigations
on subjective response and objective criteria have been carried out.
Differences between urban and rural districts seem to be important,
but have been neglected until now.

As the most important task is to control noise from new roads calculation
methods to predict the sound levels near roads have been developed and
have been introduced in regulations and guidelines. The different methods
have been compared recently (7). Large Computer modeis exist to calcu-
late noise levels taking into account building" topography a. s.o.
Experience on how calculation corresponds to practice would be interesting.
Beside the calculation methods also acoustical modeis have been developed
which especially can work in complex situations where calculations are
impossible. A block diagram of such a measuring equipment is shown in
fig. 3 (8). Comparison between results of model and practice are carried
out as soon as the road is opened.

A lot of noise maps have been drawn in the last years; for city planners
noise maps may be of use. Experience in this field would be of interest.

Noise control measures alongside streets cost a lot of money; on the other
hand also annoyance of people may cost money in one or another way, but
this is not known. Modern decision making is asking for cost-effective-
ness or similar, and relevant data should be prepared for this. A first
investigation has just been finished In Austrian it showed that people
themselves invest a lot of money in (more or less effective) noise control
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measures for the dwellings and that prices of houses or flats are highly
affected by roads. Fig. 4 shows a table on the change of prices and the
amount of money people invest for noise control measures, depending on
the equivalent sound level of the traffic noise (note that the amount is
per all people living in the area and not only per those people who feel
annoyed!) (7) A comparison showed that effective noise control measures
alongside roads are much more economic than measures people install or
do not install on their houses. Further data from different countries
would be interesting.

Wer t-(Pre is-)unterschied für Wohnobjekte rr.it und ohne
Verkehrslärm

Prozentuel1er Wert(Preis-)unterschied
zwischen Wohnobjekten mit und ohne
Verkehrslärm
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Fig. 4b: Difference in prices for residential
buildings with and without traffic noise

5. Call for papers

The short comments showed some interesting points; you are kindly asked
to present your results or your opinion on these or related problems
at the IABSE-Congress.
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