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1 Description of the Project: WP 3: European Timber 
Sound Insulation Atlas 

 
The objective of this work package is to provide an acoustic performance knowledge 

database of European timber building constructions. In a first step a methodology for 
structuring the planned data base will be developed. The database will be fed with existing 
examples from the different European timber building regions. These examples will be grouped 
into similar solutions and sound insulation performance. After reprocessing the data the 
different construction systems will be optimized in WP 2. 
An interface to the broad public of the database will then be developed. This user friendly and 
appealing front-end of the European Timber Sound Insulation Atlas (EATSI-Atlas) will provide 
information on various evaluation criteria, including expected future European target values. 
 

Everything will be provided to the broad public. In order to enhance the possibilities of 
SME’s being able to meet the acoustic performance requirements for the future there will also 
be “hints” on simplifying junction model data for prediction and evaluation for innovative timber 
based building constructions. 

 
The work package includes four tasks.  
 

¶ Task 1 comprises data collection from different wood based building constructions of 
European regions, provided by project partners.  

¶ Task 2 implies grouping of the collected systems by their construction type.  
¶ Task 3 is the development of the web database (after grouping etc.). The EATSI-Atlas 

will be programmed in order to facilitate future developments of new systems through 
simply adding them to the database back-end. 

¶ Finally task 4 includes the development and implementation of an auralization tool to 
the atlas for easy understanding of what can be expected, by listening to audio 
recordings.  

 
Principles are given in Figure 1 below. 
 

 
 
Figure 1: The database and Institutions involved 

 
 

In brief, the campaign will include the following activities: 
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¶ Collection of building-systems data from different countries. The data will be provided 
by the companies involved, wooden industries and consultants. 

¶ Extensive grouping and selection of building systems by types, such as volume 
elements, flat elements etc. and in relation to their build-up, such as  CLT, beams or 
any other build up.  

¶ Selection from the grouping of typical European systems for the prediction and 
validation according to WP 1 and 2.  

¶ Reprocessing of the data according the results of WP 1 and WP 2 and develop of 
simplifications to selected systems. 

¶ Development and implementation of an auralization tool for the ‘European atlas’ 
improving understanding and accessibility for a broad public. 

 
The innovative European sound insulation atlas will be an outstanding tool for the future 

development of competitive wood based construction systems for the different European 
regions. It will also serve as the backbone for the prediction of the acoustic behavior between 
different rooms etc., by consultants, industry and product developers in practice. 

 
Within the atlas, the data’s quality will be distinguished, ranking between full spectrum 

data, part spectrum data, single number data, laboratory measured data, on site measured 
data, calculated data and estimated data, if applicable. Missing data will be defined and 
determined in WP 2. A further criterion is the quality of the specific boundary conditions. After 
the data-screening, the relevant data is filled into the European Atlas Timber Sound Insulation’s 
back-end. In task 2 the existing systems will be grouped to similar solutions. Depending on the 
results of the other WP’s it will be decided, which systems are selected and which modifications 
have to be done to provide full spectrum sound insulation including the low frequency range 
for different levels. The chosen systems will be the basis for the calculation models of WP 1 
and also for the validation procedure in WP 2. 

 
The database will also include the necessary provisions for simple and robust systems 

and future continuous development of single number descriptors, the low frequency range and 
the flanking transmission, depending on type of housing unit (e.g. student, elderly, “normal” 
families). The data base shall provide a single point of access data storage for European wood 
based construction systems and will provide  to get the necessary data for a successful 
building acoustic design process. 
 

Finally in task 4 an auralization tool will be developed. Auralization is an electronic 
simulation of sound signals for arbitrary types of excitation and for all kind of building 
constructions [31 – 34]. This tool uses the data in the EATSI-Atlas to give an audible impression 
of the different sound insulation effects provided by the different European wood based building 
constructions. Through this tool the dissemination of results (WP 4) can be demonstrated to 
interested people that are not acousticians. 
 
[31] Naßhan, K.: Bauakustische Auralisation in Echtzeit. IBP-Mitteilung 26 (1999) Nr. 348 des 
Fraunhofer-Instituts für Bauphysik. 
[32] Naßhan, K.: Auralisationsprogramm zur Demonstration bau- und raumakustischer Wirkungen von 
Bauteilen. IBP-Mitteilung 27 (2000) Nr. 365 des Fraunhofer-Instituts für Bauphysik. 
[33] Naßhan, K.; Maysenhölder, W.: Mit Auralisation und rechnerischen Prognoseverfahren zur 
optimalen Schalldämmung. Bauphysik 23 (2001) H.2, 76-80. 
[34] Naßhan, K: Auralisation mit Tabellenkalkulationsprogrammen. Fortschritte der Akustik: DAGA 
2005, München, S. 317-318. 
 
 
1.1 Goals 
 
¶ Make test documents accessible 
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¶ Overview of solutions 
¶ Filtering function 
¶ Multi language 
¶ Automatic Image and Datasheet 
¶ Automatic description text 
¶ Comparing different values in one graphic 

 

2 The European timber component catalog for sound 
insulation 

 
The European timber component catalog is currently primarily a tool for the 

calculation of the acoustic properties of buildings made of wood and provides sound 
characteristics of components. It is the result of several years of work within the framework of 
the Swiss project <Sound insulation in timber construction> in association with the EMPA 
and the Bern University of Applied Sciences, architecture, wood and construction and a 
multitude of industrial partners as well as the silent timber build project. The timber 
component catalog is the central control element for the collection and dissemination of 
components and test reports within the projects. 

 
 

 
 

Figure 2: The database and Institutions involved 

 
2.1 Integrated user interface 

 
¶ The European component catalog, is distinguished by a well thought-out and clear 

presentation. (Integrated design) 
¶ The filter functions and the solid and material-specific representation of the components 

offer a high user-friendliness. 
¶ Thanks to multilingualism, woodworkers all over the world can benefit from the 

knowledge they provide. 
 
 



 

© RISE Research Institutes of Sweden 
  8/55 

2.2 Integrated data management 
 
In the first version the component group <ceilings> was put online in 2014. In the 

meantime, the construction industry has begun to use BIM in the course of time. Therefore, 
components 2015 were decomposed into individual materials (decomposition) and 
reassembled into functional layers (aggregation) as components.  

 
¶ Components are made of generic materials. (Abstraction) 
¶ A material is only recorded and maintained once. (Integrated information). Everything 

is displayed uniformly.  
¶ Already programmed functions can be used for other components / products. 
¶ Simple translation into other languages thanks to a decomposed data base 
¶ Consideration of the levels of detail in the planning: <From general to special>. From 

the generic material to the specific producer product. (From LOD 300 to LOD 400) 
 
 
2.3 Dissemination of the data 
 

The project partners have selected the components shown public view. In addition, 
Lignum additionally verified the sound insulation values of these components with various 
measurements and calculations. With a login for specialists, further components with test 
reports and sound attenuation curves of prognosis models are visible. The view for specialists 
shows a much larger number of components; The sound attenuation curves of different 
prognosis or rake models are compared graphically with those of measurements. 
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Figure 3: Levels of information depth www.lignumdata.ch 

 
 
2.4 What the European component catalog offers today 

 
¶ Domain www.lignumdata.ch 
¶ 9 languages: German, French, Italian, English, Spanish, Japanese, Russian, Swedish, 

Finnish 
¶ 6 component groups: ceilings, partition walls single-walled, partition walls double-walled, 

exterior walls, Steep roof and Flat roof 
¶ Filter options for a specific search for component set-up, characteristic values, 

manufacturer, component number 
¶ Scale-generated component diagrams: 1 pixel = 1mm 
¶ Detailed component description, which is automatically generated in all languages, with 

design requirements and minimum material requirements 
¶ Specification of sound insulation level, standard impact sound level, spectrum adaptation 

values 
¶ Linear components with additional specification of width (b) and center distance (e) 
¶ Symbols for the connection of claddings and structures: rigid, stiff or without a composite 
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effect 
¶ Differently colored component layers according to VKF fire behavior groups 
¶ Direct reference to the relevant table in the Lignum fire protection documentation 4.1 

<Components in wood - ceilings, walls and cladding with fire resistance>, edition 2015 
¶ Multiple login levels with different information width and depth; Standard: Components 

approved by Lignum 
¶ In the background accessible test reports with sound attenuation curves of prognostic 

models (with specialist login) 
¶ Materials are colored in the graphic. Life cycle assessment data can also be added later. 
 
 

 
 

Figure 4: European component catalog on the screen 

 
 
Table 1: Number of components in the database 

 Floor 
constructi
ons 

Partition 
single 
shell 

Partition 
double 
shell 

Outer 
wall 

Steep 
roof 

Flat roof 

Components released for 
specialists 1973 pcs. 240 pcs. 322 pcs. 941 pcs. 140 pcs. 22 pcs. 

Components released public 237 pcs. 43 pcs. 8 pcs. 44 pcs. 27 pcs. 0 pcs. 
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2.5 Component Types  
 
 

 
 

Figure 5: Component Types 
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2.6 Category overview 
 

 
 

Figure 6: Overview component type: ceiling construction 
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2.7 Detail view 
 

 
 

Figure 7: Detail view 
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2.8 Filters 
 

 
 

Figure 8: Filter functions for ceiling 
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2.9 Automatic Standard calculation according formula Kühn & Blickle 
 
2.9.1 Calculation model Kühn & Blickle [4] 

 
Measurements of wood floors show typical frequency response; very high airborne 

sound levels in the frequency range between 16 Hz and 160 Hz; Strongly decreasing air sound 
levels with an increasing frequency above approx. 125 Hz. This means that for the assessment 
of wooden ceilings, the low-frequency range is primarily decisive. As computational 
investigations show, it is sufficient for the determination of the important kinetic parameters 
Ln,W and CI to be completely taken into account from the low-frequency frequency range up to 
f = 200 Hz, while the air sound levels at the higher frequencies must not be taken into account. 
In the case of ready-to-use floor coverings (ceilings with dry floor, cement floor, etc.), the fault 
occurring with this restricted approach is at a maximum of 1 dB. 
 

Due to the possibility of limiting the frequency range to 200 Hz, a simplified calculation 
model has been developed which allows to determine both the walking noise level LG and the 
standard acoustic sound level Ln of wooden floors with sufficient accuracy: 

 

 
 

Formula 1: Formula Kühn & Blickle 

2.9.2 Meanings here: 

Lno: Standard sound level of a fictive standard ceiling, consisting of 22-25 mm thick 
wood chipboard or MDF boards, connected non-positively with wooden beams (see drawing 
at the back): 

 
Table 2: Standard sound level of a fictive standard ceiling 

Frequency f 16 20 25 31,5 40 50 63 80 100 125 160 200 (Hz) 

Lno 75,0 76,0 76,0 76,5 77,0 77,0 77,5 78,0 79,0 82,5 83,0 83,0 (dB) 

 (Note: The above Lno- Values are empirical values) 
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ZBo: Input impedance Wooden beam of the reference ceiling: 

 
ɟo: Density of wood;  

Ho: beam height = 0,20 m;  

Bo: beam width = 0,12 m;  

co: Stretch-wave speed of the wood = 2500 m/s;  

i Imaginary unit 

ZB: Entrance impedance of the wooden beams of the floor. 

 
ZM: Entrance impedance of the floor: 

 
(e: Axial distance between the wooden beams; mb1: Area-related mass of the walking layer 
(dry ground, backing floor, etc.); mb2: Surface-related mass of wood chipboard or MDF 
boards on the wooden beams, including a load placed on it (concrete slabs, screed)) 

 
fod: Mass-spring-mass resonance of the ceiling panel below the wooden beams 

 
(sd: Dynamic stiffness of the air cushion incl. md1 area-related mass of the suspended 
ceiling; md2: corresponds in the normal case of the vaule mb2, Exception: wooden 
beams with intermediate floor and onlying screed) 

dd: Loss factor of the air cushion including insulation material laid therein (dd = 0,3 - 0,5) 

fob: Mass-spring mass resonance of the applied dry floor, cement floor, etc., including 
the influence of a weight laid underneath (concrete slabs, bed): 

 
(sb:  Dynamic stiffness of the insulation layer under the dry floor, cement floor, etc.) 

db: Loss factors of the insulation layer under the dry floor, cement floor  

 (db = 0,1 - 0,4) 
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æLG (f): Correction for the calculation of the noise level in the reception area (instead of the 
standard sound level) Ln): 

 
f 16 20 25 31,5 40 50 63 80 100 125 160 200 (Hz) 

æLG 0 0 0 0 0 -3,0 -7,5 -12,0 -16,5 -21,0 -25,5 -30,0 (dB) 

Note: When calculating the standard acoustic sound level Ln, the correction values LG (f) are 
eliminated. 

 

 
 

Figure 9: Section through floor slab with registered sizes 

The following assumptions were made during the development of the calculation model: 
 
¶ the wood chipboard or MDF boards laid on top are connected to the wood beams (glued 

or screwed at a distance of 300 mm); 
¶ the suspended ceiling cladding is attached to the wooden beams by means of spring rails 

or spring clips; 
¶ the cavity above the ceiling panel is filled with insulating material at least 2/3 of its height 

(stone wool or glass wool or flocculated); 
¶ the impact sound transmission takes place to the main over the floor (sub-transmission is 

subordinate). 
 

  




















































































