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CEN/TC 126 Acoustic properties of building elements and of buildings 
& COST Action TU0901 Integrating and Harmonizing Sound Insulation 

Aspects in Sustainable Urban Housing Constructions 

Building Acoustics Seminar in Denmark on 4 December 2013 
Organizers 
The seminar was a CEN/TC 126 event organized by COST TU0901 members and hosted by 
Danish Standards. The program was made by TU0901 members Birgit Rasmussen (Denmark) 
and David Quirt (Canada). The AFNOR organizer was Odile Caillat-Magnabosco, and 
registrations were made by AFNOR in cooperation with DS. 

Objective of  
the seminar 

The main objective of the seminar was the presentation of recent studies in building 
acoustics and their potential use in standardization works; including studies/results 
in link with the CEN/TC 126 applicability studies related to the ISO NWIP 16717 on 
Evaluation of sound insulation spectra by single-number values. 
The background was the ongoing discussion on the need to include low frequencies  
in sound insulation ratings and the opportunity – between the TU0901 Final 
Conference and CEN/TC 126 meetings the same week – to present and discuss 
studies relevant as input for the development of ISO NWIP 16717. These studies 
included results from COST TU0901 and related projects like in the Swedish Akulite 
project, a Finnish study and other studies. 

Time and 
Location 

4 December 2013, 9h30-12h30 
Danish Standards, Kollegievej 6, 2920 Charlottenlund, Denmark 
www.ds.dk  

Program • “TU0901 Proposal descriptors & classification scheme and other results”. 
Birgit Rasmussen, Denmark 

• ”Evaluation of impact sound insulation in lightweight structures – results 
from AkuLite and AcuWood”.  
Klas Hagberg, Sweden 

• “Evaluation of airborne and impact sound from neighbours investigated by 
listening tests at DTU”.  
Jens Holger Rindel, Denmark 

• “Results from Canadian Listening Tests and Studies of Impact Sources” 
J.D. Quirt, J.S. Bradley, B.N. Gover, Canada 

• “Subjective and objective rating of airborne sound insulation using various 
living sounds”. Information about plans on impact sound listening tests.  
Valtteri Hongisto, Finnish Institute of Occupational Health, Finland 

• “Preliminary results from French listening tests, planned studies and 
perspectives”  
Catherine Guigou-Carter, CSTB, France 

• Discussion descriptors, listening test results and methodologies 

A brief summary is found on the next page and abstracts with references on the following 
pages. The seminar had 54 participants from 17 countries. A list of participants is found in 
Annex A. All presentations are available at www.costtu0901.eu.  

http://www.ds.dk/
http://www.costtu0901.eu/
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Summary 

The Building Acoustics Seminar was a ½ day event taking placing between the TU0901 Final confe-
rence “European Conference on Sound Insulation in Housing” (with 135 participants from 29 coun-
tries) on 3 December 2013 in Copenhagen and the CEN/TC 126 WG and TC meetings from 4 Decem-
ber afternoon until 6 December. The location in time between the other events provided an 
opportunity for dissemination to more people of more detailed results than time allowed at the 
TU0901 Final Conference the day before, including the TU0901 proposal for an acoustic classification 
scheme and findings from listening tests and residents’ surveys, to seminar participants representing 
building industry, universities, building research institutes and standardization organizations. 

Six presentations were scheduled for the seminar, five of them by TU0901 members. The first 
presentation was about one of the TU0901 main outputs – the TU0901 proposal for an acoustic 
classification scheme – highly relevant as an introduction before the CEN/TC 126 meetings due to the 
proposal sent as NWIP to ISO/TC 43/SC 2 by DIN/Germany. The following five presentations were 
about listening tests (perception of sound insulation) and residents’ surveys. Some of the studies 
were just completed (Sweden) or are still ongoing (Finland, France), other studies were from the 
1990s (Denmark) or included all three (Canada).  

The main conclusions from listening tests carried out in different projects were in some cases in 
agreement concerning the need to include low frequencies, but in other cases contradicting. 
However, different focus and methodologies had been applied, and discrepancies in conclusions can 
probably be explained by differences in methodology. Examples of differences in listening test 
approaches related to perception of sound insulation are: 

• Focus on low frequencies only, like in the Danish study or averaging of several annoying living 
sounds like in the Finnish study. 

• Differences in listening test methodologies, including choices of test facilities, wall/floor sound 
insulation characteristics, selection and preparation of stimuli, presentation of stimuli, procedure 
for subjective evaluation, data processing and result presentation. 

The results presented gave rise to debate concerning listening test methodologies and validity of the 
results. Some industry representatives were concerned about the risk of low frequencies being 
mandatory in future ratings due to potential unfavourable changes in product ratings and concerns 
about the measurement uncertainties at low frequencies. 
Unfortunately, there was no time for a detailed discussion. Nevertheless, the seminar gave a general 
impression about the status and needs. The status is that – although the ultimate test is real life in 
the field – there is a need for making subjective studies of sound insulation under controlled 
laboratory conditions, but due to different methodologies, the results and main conclusions do not 
seem to be reproducible. Until now, most research institutes have had individual projects and moved 
forward without really being able to utilize each other’s experience. 
It is recommended that research institutes having some experience in listening tests meet to discuss 
in detail the procedures applied, the advantages/disadvantages and the results – and define further 
studies, aiming at improving reliability and comparability of results.  
In conclusion, this type of seminar initiates and facilitates discussion about methodologies and about 
approaches to changes in sound insulation ratings – and not least increasing reflections and aware-
ness about details of test methodologies and consideration of others’ experience. It is recommended 
to schedule similar types of events. 

20 January 2014 
Birgit Rasmussen, TU0901 Chair and Danish MC member 
David Quirt, TU0901 MC member representing Canada  
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TU0901 Proposal descriptors & acoustic classification scheme and other results 

Birgit Rasmussen, Denmark 
SBi, Danish Building Research Institute, Aalborg University Copenhagen (AAU-CPH) 

The presentation will explain the background of COST Action TU0901 and present the main results, 
focusing on the TU0901 proposal for an acoustic classification scheme and the related descriptors. Other 
TU0901 results about constructions and about laboratory and field surveys are presented in other parts of 
the seminar and/or in the COST book published for the Final Conference. 
Regulatory sound insulation requirements for dwellings exist in more than 30 countries in Europe. 
Classification schemes exist in several countries. In some countries, sound insulation requirements have 
existed since the 1950s. The first classification schemes for dwellings were implemented in the early 
1990s. Findings from comparative studies of regulatory sound insulation requirements in Europe and 
sound classification schemes show that sound insulation descriptors, regulatory requirements and 
classification schemes in Europe represent a high degree of diversity. The studies conclude that 
harmonization is needed for descriptors and sound insulation classes to facilitate exchange of data and 
experience between countries and to reduce trade barriers. Most important is, however, upgrade of 
requirements and improvement of existing housing to adapt to peoples' needs for health, wellbeing and 
comfort. Sound insulation requirements is a national issue and will not be harmonized. However, by 
preparing a harmonized European classification scheme with a number of quality classes, member states 
could select a "harmonized" class fitting the national needs and conditions. 

TU0901 – Scope, objectives, background and results 

TU0901 Scope and objectives: See [1], [2]. 
Situation sound insulation descriptors, requirements, acoustic classification schemes: See refs. [3[-[6]. 
TU0901 proposal descriptors and classification scheme: See [6] or [7], chapters 2-5. 
TU0901, other results: See [6] or [7], all chapters. 
ISO/TC43/SC2 & CEN/TC126 documents related to TU0901 acoustic classification scheme proposal: See [8]. 
[1] COST Action TU0901 “Integrating and Harmonizing Sound Insulation Aspects in Sustainable Urban Housing 

Constructions”, 2009-2013. See www.costtu0901.eu/ (Action website) 
[2] COST Action TU0901 www.cost.eu/domains_actions/tud/Actions/TU0901 (public information at COST website). 
[3] B Rasmussen & JH Rindel, "Sound insulation between dwellings – Descriptors in building regulations in Europe". 

Applied Acoustics, 2010, 71(3), 171-180. http://dx.doi.org/10.1016/j.apacoust.2009.05.002 
[4] B Rasmussen, "Sound insulation between dwellings – Requirements in building regulations in Europe". Applied 

Acoustics, 2010, 71(4), 373-385. http://dx.doi.org/10.1016/j.apacoust.2009.08.011 
[5] B Rasmussen, “Sound Classification of Dwellings – Quality Class Ranges and Class Intervals in National Schemes in 

Europe“. EuroNoise 2012, Prague, Czech Republic, 2012.  
http://vbn.aau.dk/en/persons/birgit-rasmussen(c0e774a9-8cdf-410f-8727-6a2cc11a4f14)/publications.html 

[6] B Rasmussen & M Machimbarrena (editors), “COST Action TU0901 – Towards a common framework in building 
acoustics throughout Europe”. COST Office, 2013. ISBN: 978-84-616-7124-3. Out-of-stock. 
Ch. 2. “Existing Sound Insulation Performance Requirements and Classification Schemes for Housing Across Europe”.  
Birgit Rasmussen; María Machimbarrena. 
Ch. 3. “Proposal of Harmonized Sound Insulation Descriptors”. Eddy Gerretsen; Philip Dunbavin. 
Ch. 4. “How to Translate Sound Insulation Descriptors and Requirements”. Philip Dunbavin; Eddy Gerretsen. 
Ch. 5. “Proposal for an Acoustic Classification Scheme for Housing”. Birgit Rasmussen; Eddy Gerretsen. 
Note: An extended version of the book will be issued as an e-book, see [7]. 

[7] B Rasmussen & M Machimbarrena (editors), “COST Action TU0901 –Building acoustics throughout Europe”. Part 1: 
“Towards a common framework in building acoustics throughout Europe”. Part 2: “Building acoustics throughout 
Europe – country by country”. Part 2 includes country chapters about housing and construction types). E-book under 
preparation. Release expected February 2014.  

[8] ISO/TC43/SC2 N1203 NWIP “Acoustics - Acoustic classification scheme for dwellings” (Oct. 2013) 
ISO/TC43/SC2 N1218 Annex to N1203 COST TU0901 Proposal Acoustic classification (Nov. 2013) 
CEN/TC126 N930 “ISO/TC43-SC2 NWIP Acoustic classification scheme for dwellings (Nov. 2013) 
CEN/TC126 N937 “ISO/TC43-SC2 – COST Proposal Acoustic classification scheme for dwellings (Nov. 2013) 
CEN/TC126 N950 Information Status TU0901- Proposal - Acoustic Classification Scheme 

  

http://www.cost.eu/domains_actions/tud/Actions/TU0901
http://dx.doi.org/10.1016/j.apacoust.2009.05.002
http://dx.doi.org/10.1016/j.apacoust.2009.08.011
http://vbn.aau.dk/en/persons/birgit-rasmussen(c0e774a9-8cdf-410f-8727-6a2cc11a4f14)/publications.html
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Evaluation of impact sound insulation in lightweight structures –  
results from AkuLite and AcuWood” 

Klas Hagberg, Sweden 

New findings from two research projects show similar results. They both indicate that it is necessary 
to further extend the frequency range towards low frequencies in order to achieve an experienced 
sound insulation that corresponds to a traditional heavy structure. The annoyance in light weight 
structures emanates exclusively from the very low frequencies below the frequency range used in 
almost all countries all over the world, 100-3150 Hz. Hence, there is a need to reconsider evaluation 
principles and frequency content in single numbers in order to promote a positive development for 
use in any structural material in multifamily buildings. 

Subjective response to sound insulation  

• Correlation between sound insulation and occupants’ perception - Proposal of alternative 
single number rating of impact sound F. Ljunggren, C. Simmons, K. Hagberg, Submitted to 
Applied Acoustics 

• C. Simmons, K. Hagberg, E. Backman, Acoustical performance of apartment buildings – 
Resident’s survey and field measurements, AkuLite Report 2, SP Report 2011:58, 2011, ISBN 
978-91-86622-88-6 

• K. Bodlund, Alternative reference curves for evaluation of the impact sound insulation 
between dwellings, J. of Sound and Vib. 102 (1985)  

• K. Hagberg, Evaluating field measurements of impact sound, J. of Build. Acoustics 17 (2010) 

• F. Ljunggren, E. Backman, Data from building acoustic measurements and questionnaire 
survey in multi-family houses, AkuLite Report 8, LTU Report 2013, SP Report 2013:10, 2013, 
ISBN 978-91-87017-94-0 

• E. Nilsson, P. Hammer, Subjective evaluation of impact sound transmission through floor 
structures, Report TVBA-3103, Lund University of technology, 1999.  

• P. Thorsson,  Laboratory listening tests on footfall sounds, AkuLite Report 7, Chalmers 
University of Technology Report 2013:5, 2013, ISSN 1652-9162 

Subjective response to Vibrations 

• Lars-Göran Sjökvist, Kirsi Jarnerö, and Anders Ohlsson, Subjective response to vibrations in 
timber floors, Forum Acusticum 2011, (2011). 

• D. Bard, A. Trolle, J. Negrera, L.-G. Sjökvist and K. Jarnerö, Psycho-evaluation of timber floors: 
meerging data from two laboratories, Inter-Noise 2013, Sept 2013. 

• K. Jarnerö, D. Bard, C. Simmons, Vibration performance of apartments buildings with wooden 
framework – Residents survey and field measurements, AkuLite Report 8, SP Report 2013:17, 
2013, ISBN 978-91-87461-02-6 
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Evaluation of airborne and impact sound from neighbours investigated by  
listening tests at DTU 

Jens Holger Rindel, Denmark 

Two research projects on subjective evaluation of noise from neighbours with focus on low 
frequencies were carried through at DTU, the Technical University of Denmark in 1997-1999. 

The first pilot project gave some very useful results, mainly in terms how a research project in this 
rather difficult field should be carried out. A clear result was the dose-response relationship between 
impact and airborne sound insulation and the percentage of people annoyed by insufficient sound 
insulation. For both types of sound insulation, the slope of approximately 4% per dB was found for 
the middle range between 20% and 80% annoyed. 

In the main project five constructions have been simulated ranging from very heavy to very 
lightweight constructions. Three different types of noise were used: Music with a high content of low 
frequencies, footfall noise for a male walker and noise from children jumping on the floor. 

The results have confirmed that the acoustic performance of lightweight constructions is not 
sufficiently characterized by the traditional building acoustic measures that do not include the 
frequency range 50 – 100 Hz. However, it is only the performance of the two categories light and 
light-medium that differs significantly from the performance of the heavier constructions. For the 
heavy, medium-heavy and medium constructions the low frequencies appear to be a minor problem. 

References 

• J.R. Nielsen, J.H. Rindel & F.R. Mortensen: Subjective evaluation of noise from neighbours 
with focus on low frequencies. Pilot project. Publication no 52, Department of Acoustic 
Technology, DTU, Lyngby, 1998 (119 pages). 

• F.R. Mortensen: Subjective evaluation of noise from neighbours with focus on low 
frequencies. Main project. Publication no 53, Department of Acoustic Technology, DTU, 
Lyngby, 1999 (119 pages). 

• J. H. Rindel, B. Rasmussen: Assessment of airborne and impact noise from neighbours. Inter-
noise 97, Budapest, 25-27 August 1997. Proceedings p. 1739-1744. 

• J.H. Rindel: On the influence of low frequencies on the annoyance of noise from neighbours. 
Inter-Noise 2003, Seogwipo, Korea, 25-28 August 2003, Proceedings (4 pages, CD-ROM). 
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Results from Canadian Listening Tests, and Studies of Impact Sources 

J.D. Quirt, J.S. Bradley, B.N. Gover 

Over the last decade, a series of listening tests conducted at the National Research Council of Canada 
have examined subjective response to both airborne and impact sound sources.  These have been 
complemented by physical studies to characterize airborne sound transmission through the range of 
wall and floor constructions common in North America and impact sound transmission through the 
floors when excited by standardised sources (tapping machine, tire machine and dropped ball) and 
by live walkers.   This paper identifies key publications - all available online - and provides an 
overview of the main research findings pertinent to improving the ratings to regulate sound 
transmission in buildings.  

References (Subjective response to airborne sounds): 

1. Bradley, J.S., “Deriving acceptable values for party wall sound insulation from survey results”, 
Inter-Noise 2001 Proceedings, (2001) 

1. Park, H.K and Bradley, J.S., “Evaluating standard airborne sound insulation measures in terms 
of annoyance, loudness and audibility ratings”, J. Acoust. Soc. Am., 126, (1) 208-219, (2009).  

2. Park, H.K. and Bradley, J.S., “Evaluating signal-to-noise ratios, loudness and related measures 
as indicators of airborne sound insulation”, J. Acoust. Soc. Am., 126, (3) 1219-1230 (2009).  

3. Park, H. K., Bradley J.S. and Gover, B.N., “Evaluating Airborne Sound Insulation in Terms of 
Speech Intelligibility”, J. Acoust. Soc. Am. Vol. 123 (3) 1458-1471 (2008). 

4. Bradley, J.S., “Evaluation of revised ISO airborne sound insulation ratings”, National Research 
Council Canada, Report RR-330, (2013).  

References (Physical response to impact sources): 

5. Warnock, A.C.C, “Floor Research at NRC Canada”, Conference on Acoustic Performance of 
Medium-Rise Timber Buildings, Dublin, (1999). 

6. B. Zeitler et al, "Wood or concrete floor? A comparison of direct sound insulation," in Inter-
noise 2011 proceedings, Osaka, (2011).   

7. B. Zeitler*, S. Schoenwald and B. Gover, “On the relevance of impact source impedance at 
low frequencies" in ICA-2013 proceedings, Montreal, (2013) 

References (Subjective response to impact sounds): 

8. Gover, B. N., Bradley, J. S., Schoenwald, S. and Zeitler, B, “Subjective ranking of footstep and 
low-frequency impact sounds on lightweight wood-framed floor assemblies”, Forum 
Acusticum Proceedings, (2011). 

9. Bradley, J. S.; Zeitler, B. and Schoenwald, S., “Objective and subjective assessment of 
lightweight wood-framed floor assemblies in response to footstep and low-frequency impact 
sounds”, Inter-Noise 2011 Proceedings, (2011). 
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How standardized single-number ratings of airborne sound insulation predict subjective 
perception of various living sounds  

Valtteri Hongisto, David Oliva, Jukka Keränen 

Finnish Institute of Occupational Health, valtteri.hongisto@ttl.fi +358405851888 

Background. The single-number quantities (SNQ) of ISO 717-1 are under revision. However, scientific 
research regarding the ability of the existing SNQs to predict subjective ratings for various living 
sounds is lacking.  

Aim. The aim of the study was to determine which standardized SNQs of airborne sound insulation 
predict best the subjective ratings of living sounds.  

Materials and methods. Fifty nine subjects participated in the listening experiment consisting of the 
subjective evaluation of 54 sounds. The subjects rated the loudness, disturbance and acceptability of 
airborne neighbour sounds transmitted through walls which were simulated by audio filters. Six living 
sounds (two music spectra, speech, dog bark, baby cry and acoustic guitar) and nine walls (ranging 
from 48 to 75 dB Rw) having various frequency characteristics were investigated. 12 standardized 
SNQs of ISO 717-1 and ASTM E413 were determined for the nine walls. The squared Pearson’s 
correlation coefficients (R2) between the subjective ratings and the single-number quantities were 
determined. The study focused on the third octave bands 50 to 5000 Hz. 

Results. Regarding all six living sounds together, the best predictors of loudness were STCno8, STC 
and Rw. The best predictors of disturbance (or annoyance) and acceptability were STCno8, STC, Rspeech 
and Rw. The results regarding individual living sounds confirmed the findings of previous studies.  

Practical implications. This study gives strong support to exclude the 63 Hz octave band from the 
single-number quantities which are designed for the rating the sound insulation of structures in living 
environments.  

Original publications: 

• Hongisto V, Oliva D, Keränen J, Disturbance caused by airborne living sounds heard through 
walls – preliminary results of a laboratory experiment, paper 849, Internoise 2013, 15-18 
September, Innsbrück, Austria.   

• Hongisto V, Oliva D, Keränen J, How standardized single-number ratings of airborne sound 
insulation predict subjective perception of various living sounds? To be submitted to 
JASA/Acta Acustica/Applied Acoustics in December, 2013. 

  

mailto:valtteri.hongisto@ttl.fi
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Preliminary results from French Listening Tests, planned studies and perspectives  

C. Guigou-Carter, S. Bailhache 

In order to evaluate a possible improvement of building residents comfort with respect to 
noise by taking into account low frequencies (50 to 80 Hz) in acoustic building ratings, studies 
including listening test and on site surveys have been launched in France.  A series of 
listening tests have been conducted at CSTB to examine subjective response to different 
airborne sound sources through different wall and floor constructions; and more tests will be 
carried out to investigate different impact sound sources with respect to different floor 
assemblies.  These listening tests will be complemented by on-site surveys combining 
measurements et questionnaire based face-to-face interviews. Measurements involve 
characterization of airborne sound transmission and impact sound level when excited by 
standardized tapping machine starting at 50 Hz; the impact sound level from a dropped 
heavy soft rubber ball is also considered. Lightweight (wood based) as well as heavyweight 
(concrete based) buildings are concerned by these surveys. Only preliminary results available 
at this time can be discussed.   

References : 

1. D. Aubrée, R. Josse, M. Villot, T.A. Carman and L.C. Fothergill, “A comparison of 
methods for rating the insulation of floors against impact sounds,” CSTB – BRE 
Report (1998) 

2. C. Guigou-Carter, S. Bailhache, M. Villenave and A. Maillet, “Acoustic performance 
indices and low frequencies – A French study”, Inter-Noise 2013 Proceedings, (2013) 
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Annex A 
CEN/TC 126 Building Acoustics Seminar 2013-12-04 
List of participants 
Name First name Country Seminar 

4 Dec. am 
Nusser Bernd Austria 1 
Ingelaere Bart Belgium 1 
Minne Anne Belgium 1 
Quirt Dave Canada 1 
Rehfeld Marc CEN/TC 126 Chairman 1 
Fransson Jan Denmark 1 
Hoffmeyer Dan Denmark 1 
Møller Petersen Claus Denmark 1 
Ordoñez Rodriques Denmark 1 
Rasmussen Birgit Denmark 1 
Rindel Jens Holger Denmark 1 
Kofod Christian Denmark 1 
Royar  Jürgen EURIMA 1 
Hongisto Valtteri Finland 1 
Konkarikoski Kimmo Finland 1 
Berger Sylvain France 1 
Demanet Cyrille France 1 
Guigou-Carter Catherine France 1 
Villot Michel France 1 
Bailhache Simon France 1 
de Chaurand Anne France 1 
Ozouf Pascal France 1 
Guering Paul France  
Scholl Werner Germany 1 
Jochen Seidel Germany 1 
Naumann Kai Germany 1 
Schneider Martin Germany 1 
Schäfers Martin Germany 1 
Späh Moritz Germany 1 
Horrex Jason Ireland 1 
Papa Augusto Italy 1 
Di Bella Antonio Italy 1 
Pagnoncelli Luigi Italy 1 
Rocca Caterina Italy 1 
Gerretsen Eddy Netherlands 1 
Turunen-Rindel Iiris Norway 1 
Antunes Sónia Portugal 1 
Caillat-Magnabosco Odile CEN/TC 126 Secretary 1 
Carrascal Teresa Spain 1 
Machimbarr Maria Spain 1 
Hagberg Klas Sweden 1 
Hammarqvist Mats Sweden 1 
Hannrup Kerstin Sweden 1 
Järnero Kirsi Sweden 1 
Ljunggren Fredrik Sweden 1 
Simmons Christian Sweden 1 
Ågren Anders Sweden 1 
Schoenwald Stefan Switzerland 1 
Nielsen Leif CEN/TC211 1 
Kurra Selma Turkey 1 
Hopkins Carl UK 1 
Pettit Gerry UK 1 
Simons Jeremy UK 1 
MacKenzie Richard UK 1 
Total  17 54 

 


