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To improve the airborne sound insulation of single stud timber partition walls, a sound insulating wall 

bracket and the associated partition wall system was developed. In addition to enhancing the acoustic 

performance of timber stud walls, the goal was also to make them more economically viable. The developed 

sound insulating wall bracket (W-AKU®) is an industrial point-like acoustic fastener installed onto the 

timber frame, after which the building boards on one side of the wall are mounted onto the bracket. This 

significantly reduces the mechanical coupling between the boards and the timber stud due to the bracket’s 

low dynamic stiffness. With the sound insulating wall bracket, the weighted sound reduction index Rw of a 

single stud timber wall can be increased by up to 10 decibels in some cases. The bracket enables single stud 

timber walls to be used with small amount of building board layers in all building types – from commercial 

premises to healthcare facilities, and from residential buildings to spaces with special acoustical needs – 

and even allows the partition structures to be manufactured as prefabricated elements.  

1 Introduction 

A novel lightweight partition wall system based on industrial point-like sound insulating wall brackets (W-AKU®) was 

developed to improve both the economic efficiency and the airborne sound insulation of timber-stud walls. In the 

developed system, building boards on one side of the wall are mounted onto the flexible brackets which in turn are 

installed onto the timber frame. On the other side of the wall, the building boards are installed directly to the timber frame. 

The system forms pointwise connections between the building boards and the timber frame, thus enabling better sound 

insulation than without the brackets. Since the wall brackets require a minimal amount of space between the building 

boards it is possible to construct thin partition walls with superior sound insulation, and a low carbon footprint compared 

to steel-framed and reinforced concrete partition walls. In addition, the developed sound insulating wall bracket is 

mechanically robust, withstands loading, and even enhances the fire resistance of the partition wall. 

The purpose of this article is to present the background and the results of the developed sound insulating wall bracket and 

the associated partition wall system. The development work performed in collaboration between AINS Group and Würth 

utilized modern technical simulation capabilities and high-quality engineering expertise. The sound insulation, load-

bearing capacity, and fire resistance properties of the partition wall system have been verified in the digital laboratory of 

AINS Group. The carbon footprint and handprint of the structures were also assessed by AINS Group. The product itself 

is manufactured and sold by Finnish Würth. Further information about the sound insulating wall bracket (W-AKU®) and 

the partition wall system can be found in references [1] and [2]. 



   

2 Development of the sound insulating single-stud timber walls 

2.1 Need for the development of timber-stud walls 

The usability of timber studs in sound insulating lightweight partition walls is limited by their high stiffness. A rigid 

timber frame creates a linear mechanical connection between the building boards attached directly to it, efficiently 

transmitting vibrations. As a result, the airborne sound insulation of the partition wall is poor compared to a wall in which 

the frame is flexible or there is no mechanical connection at all. For this reason, timber stud walls with good sound 

insulation are often constructed as double-stud walls, which, when properly implemented, eliminates mechanical coupling 

between the two sides of the wall. 

The problem with the double-stud timber partition walls is their poor economic efficiency. Because of the double-stud 

partition wall, the building's entire frame must be expanded if the same usable floor area is desired as with thin partition 

wall solutions. On the other hand, a single-stud solution allows for more sellable or rentable floor area within the same 

building frame compared to a double-stud partition wall. Additionally, a double-stud wall is typically more economically 

efficient to implement with a steel frame than with a timber frame. For these reasons, the competitiveness of timber-stud 

walls compared to alternative solutions and concrete walls is low. 

One solution for improving timber-stud partition walls is to connect building boards to the timber frame at discrete points. 

Point connections inherently improve the airborne sound insulation of the partition wall compared to linear connections 

(Figure 1). If the flexibility of the point fastener is increased, the airborne sound insulation of the partition wall approaches 

that of a wall with no mechanical connections. Alternatively, this observation can be interpreted to mean that using point 

connections allows for lower material consumption than with studs. 

 

Figure 1: Effect of point and linear connections on the airborne sound insulation of a lightweight wall. 

2.2 Development of the sound insulating wall bracket 

The goal in developing the sound insulating wall bracket was to create a technically efficient method for cost-effectively 

improving the airborne sound insulation of timber-stud walls. The perspective driving the system's development was 

sustainability, with the main objective being to produce a solution that enables low-carbon timber-stud partition walls. In 

addition to acoustic performance, the wall bracket must withstand applied loads and allow for fire-resistant and 

economically efficient structures. 

The principal design of the sound insulating wall bracket was defined during the preliminary study phase. The bracket 

was designed as a space-saving and technically functional point-like mounting base for building board products, 

minimizing changes to the implementation of non-load-bearing lightweight partition wall structures. 

The sound insulating wall bracket (W-AKU®) was designed so that its dynamic stiffness is very low. The dynamic 

stiffness of the bracket was examined using the finite element method (FEM) (Figure 2a). Various bracket options were 

simulated, and the design was finalized once the desired dynamic stiffness was achieved. As the project progressed, a 

series of partition wall structures were developed, whose performance was evaluated through simulations in terms of 

airborne sound insulation and other technical properties (Figure 2b). 
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a) 
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Figure 2: The finite element method (FEM) was utilized in the development of the sound insulating wall bracket  

(W-AKU®). During development, the bracket's dynamic stiffness (a), and the airborne sound insulation of the partition 

walls (b) were determined through simulations. 

3 The partition wall system 

3.1 The sound insulating wall bracket 

The key feature of the sound insulating wall bracket W-AKU® (Figure 3a) is its ability to attenuate vibration transmitted 

through the timber frame of the wall from one side to the other. On one side of the timber stud partition wall, the panels 

are installed directly onto the bracket, which creates a 3 mm gap between the panel and the timber frame (Figure 3b). On 

the other side, the panels are attached in the usual way directly to the timber frame. Thanks to the small air gap and the 

flexibility of the partition wall fastener, the mechanical connection between the panel layers through the timber frame is 

significantly weakened. As a result, sound transmission through the wall frame is effectively attenuated, increasing the 

airborne sound insulation of the partition wall. Using the bracket enables single-frame timber-stud walls with excellent 

sound insulation properties, suitable for example between residential units. The gap between the panel and the timber 

frame also improves the fire resistance time of the partition wall. 

In addition to the sound insulating wall bracket, the partition wall system includes a T-strip (Figure 3c). The T-strip is 

installed at the vertical joints of the outermost building board layer on the side of the wall brackets (Figure 3d). In tall 

walls with horizontal joints in the boards, the T-strip is also installed at the horizontal joints. The T-strip keeps the panel 

field tight even in fire situations and improves the durability of the panel joints without increasing the structure’s 

thickness. 

An important aspect of using the sound insulating wall bracket is its ability to withstand applied loads. During product 

development, the load-bearing capacity of the bracket for suspended loads was also examined using the finite element 

method. FEM modeling was used to assess the fastener's strength against vertical wall loads, loads parallel to the wall, as 

well as tensile and compressive loads perpendicular to the wall surface. According to the analysis, a single wall bracket 

(W-AKU®) can withstand a vertical load of approximately 1.0 kN [1], meaning the bracket can handle loads applied to 

the wall, such as suspended objects. The bracket also elastically recovers from compression, which corresponds to the 

fastener being compressed against the timber frame of the partition wall. In other words, the fastener can be pressed 

against the wall frame without permanent deformation, which enables, among other things, the prefabrication of sound 

insulating timber-framed partition wall elements by applying the brackets. 
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Figure 3: The sound insulating wall bracket (W-AKU®) is a new industrial and commercialized innovation that enables 

single-frame timber-stud walls that have superior sound insulation performance, are fire-resistant, and economically 

efficient: a) and b) sound insulating bracket installed on a 39 mm x 66 mm laminated veneer lumber stud, c) W-AKU 

T-strip, and d) installation of building boards and the T-strip on a partition wall with standard drywall screws. 

3.2 Wall structures 

The first structures of the developed partition wall system encompass non-load-bearing gypsum board and gypsum fibre 

board solutions suitable for the most common building applications (see examples in Figure 4). The core of the structures 

is comprised of LVL studs (horizontal spacing c/c 600 mm) and W-AKU® wall brackets (vertical spacing c/c 600 mm), 

and it is filled with either mineral wool or Hunton Nativo. The fields of application and key technical characteristics of 

the partition walls are presented in Tables 1 and 2. The performance of the partition wall structures in terms of airborne 

sound insulation and fire safety was evaluated both through laboratory tests and computational analysis. For the carbon 

footprint calculations, product-specific emission data based on Environmental Product Declarations (EPDs) were used. 

 

Figure 4: Examples of the developed wall structures in case of apartments (left: gypsum board wall with mineral wool, 

right: gypsum fibre board wall with Hunton Nativo). 



   

Table 1: Total thicknesses of the developed non-load-bearing gypsum board partition walls with mineral wool, 

achievable airborne sound insulation (DnT,w), fire resistances (EI, Hmax ≤ 4000 mm), and carbon footprints (GWP). 

# Field of Application 
Thickness 

[mm] 

DnT,w  

[dB] 

Fire 

resistance 

Carbon footprint (A1-A3) 

[kg-CO2-eq./m2] 

GWP-Total GWP-Fossil 

VS1 Offices 95 ≥ 40 EI301) 2,1 8,1 

VS2 Educational rooms 95 ≥ 44 EI302) 4,0 9,7 

VS3 
Conference rooms,  

Health care rooms 
102 ≥ 48 EI60 4,9 11,5 

VS4 
Hotels,  

Nursing homes  
108 ≥ 52 EI90 5,5 13,1 

VS5 Apartments 120 ≥ 55 EI120 8,1 15,3 

VS6 Apartments 146 ≥ 55 EI120 6,0 15,5 

VS7 Special rooms 146 ≥ 57 EI120 3,4 17,9 

VS8 Special rooms 171 ≥ 60 EI120 8,1 24,1 

1) EI60, when the maximum height is 3000 mm, 2) EI60, when the maximum height is 3500 mm. 

Table 2: Total thicknesses of the developed non-load-bearing gypsum fibre board partition walls with Hunton Nativo 

insulation material, achievable airborne sound insulation (DnT,w), fire resistances (EI, Hmax ≤ 4000 mm), and carbon 

footprints (GWP). 

# Field of Application 
Thickness 

[mm] 

DnT,w  

[dB] 

Fire 

resistance 

Carbon footprint (A1-A3) 

[kg-CO2-eq./m2] 

GWP-Total GWP-Fossil 

VS1_H Educational rooms 90 ≥ 44 EI30 -5,0 8,8 

VS2_H 
Conference rooms,  

Health care rooms 
95 ≥ 48 EI45 -5,5 10,1 

VS3_H 
Hotels,  

Nursing homes  
103 ≥ 52 EI60 -5,5 11,9 

VS4_H Apartments 110 ≥ 55 EI60 -5,8 13,8 

VS5_H Apartments 110 ≥ 55 EI60 -5,8 13,8 

VS6_H Special rooms 115 ≥ 57 EI60 -6,0 15,1 

VS7_H Special rooms 136 ≥ 60 EI60 -8,0 14,8 

VS7_H Special rooms 141 ≥ 60 EI60 -8,2 16,0 

VS7_H Special rooms 146 ≥ 60 EI90 -8,4 17,3 

3.3 Benefits of the partition wall system 

To evaluate the benefits of the developed partition wall system, the W-AKU partition wall was compared with 

conventional solutions currently used in Finland (Figure 5). The comparison was made for partitioning walls between 

residential apartments, where the minimum permitted sound insulation is DnT,w ≥ 55 dB. Nowadays, walls between 

residential apartments are most commonly constructed either using prefabricated concrete walls or as lightweight double-

frame walls. Typical reinforced concrete walls between apartments are 200 mm thick wall elements. Double-frame 

lightweight walls, on the other hand, generally consist of two separate steel frames and double layers of gypsum board, 

resulting in a total thickness of around 200 mm. There are also thinner partition wall solutions available on the market 

today with a structural thickness of approximately 150 mm. The frame of the developed partition wall VS5 consists of 

66 mm LVL studs, to which sound insulating wall brackets are attached (see also Table 1). On both sides of the partition 

wall, there is a double layer of gypsum board. The cavity in the wall is filled with soft mineral wool. The thicknesses and 

carbon footprints (in product stage A1-A3) of the VS5 partition wall and the reference walls are presented in Table 3. [1] 



   

 

Figure 5: The W-AKU wall structure (on the right) between apartments and the conventional reference walls used  

in Finland. Reference walls from left to right: 200 mm reinforced concrete wall, 200 mm double-framed steel stud-wall, 

and 150 mm thin double-framed steel-stud wall. 

Table 3: Comparison of typical partition wall solutions between apartments with the developed one, see Figure 5. 

Structure 
Thickness 

[mm] 

Carbon footprint (A1-A3)  

[kg-CO2-eq./m2] 

GWP-Total GWP-Fossil 

Reinforced concrete wall 200 88,7 88,7 

Double-framed steel-stud wall 200 13,8 18,0 

Thin double-framed steel-stud wall 150 21,0 25,5 

W-AKU partition wall (VS5) 120 8,1 15,3 

The table shows that, of the alternatives, the concrete element wall has the highest emissions. Among the steel-framed 

walls, the thinner option has a higher carbon footprint than the conventional double steel frame wall, due to the gypsum 

board products used. Of all the compared structures, the developed partition wall VS5 has a smaller carbon footprint than 

the reference structures, both with biogenic carbon included (GWP-Total) and without its impact (GWP-Fossil). 

4 Summary 

The sound insulating wall bracket (W-AKU®) is an innovative product developed in collaboration between AINS Group 

and Würth, enabling the use of single-frame timber partition walls in applications where timber-studs could not previously 

be used. Thanks to the bracket, the structures of the developed partition wall system are highly sound-insulating and fire-

safe, as well as economically efficient overall. In addition, the carbon footprint of partition walls is low compared to 

existing solutions. 
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