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Can steam bending of wood be applied at the scale of architecture? This question arose early in my research, 
after finding bent hardwood vessels created by my grandfather in my uncle’s workshop. Bending wood has a 
rich tradition in furniture and object design, celebrated for its formal expression and ergonomic qualities. How-
ever, despite its remarkable flexibility, steam bending has seen limited implementation in architecture. The goal 
of this experimental thesis is to explore the potential of steam bending on an architectural scale. Potential exists 
not only in the expressive qualities of a steam-bent timber structure, but also in its material efficiency, as well as 
environmental and structural advantages. 

Establishing a connection between this research and the tradition of Swiss wood craftsmanship is especially 
significant. These traditional crafts produce hardwood vessels, specializing in intricate bending techniques and 
adhesive-free connection methods, and therefore holds knowledge worth preserving. With my uncle being one 
of the last three Weissküfer in Switzerland, my familial ties to this tradition inspire a reinterpretation of this craft 
into formal architectural expressions and construction methods. In addition to my uncle‘s workshop, I have vis-
ited four of Switzerland’s ten remaining steam-bending practices. These visits provide me with valuable insights 
into existing machinery, the required timber properties, and the limitations of steam bending. Most importantly, 
I have learned that the largest steam-bent beams currently produced are about 5 meters in length and 10 cm in 
thickness. 

Switzerland has a largely untapped hardwood potential. Although one-third of Swiss trees are hardwoods, 75% 
are immediately burned for energy purposes. Since steam bending requires hardwood, this presents an oppor-
tunity to utilize Switzerland’s hardwood resources in a more sustainable manner. Furthermore, because steam 
bending does not damage the cellular structure of wood and does not involve glue or chemical alterations, it 
enables the reuse of wood multiple times after its initial use in a building, therefore extending the lifespan of 
each piece of timber. This reusability and recyclability is a major environmental advantage of steam-bent timber 
compared to more established timber construction methods like Cross-Laminated Timber. 

Through experiments at scales ranging from 1:10 to 1:100, I gained knowledge about timber types and bend-
ing techniques, refining a formwork-based method for producing precise, high-frequency bent beams. These 
experiments lead to the development of several structural systems, including weaving, which has never been 
attempted at an architectural scale. Weaving timber both vertically and horizontally, progressing from straight to 
double-curved forms, proves to be not only visually compelling but also environmentally and structurally benefi-
cial. The weaving method achieves structural height with less material, creating a dissolved, truss-like structure 
that is held together by geometry and gravity. The lightweight structure can span up to 15 by 12 meters, offering 
high material efficiency and dynamic spatial qualities, with ample daylight penetrating the space below. 

The primary reason steam bending has not been applied at an architectural scale is the lack of facilities capable 
of producing such large-scale bent timber. To address these production limitations, this thesis proposes the es-
tablishment of a dedicated large-scale steam-bending facility. The facility will demonstrate the scalability of the 
woven timber structure and refine its construction logic and details, ensuring the practical implementation of 
steam-bent timber in architecture. 

In the design of the production facility, the 15 by 12 meter module is arranged and repeated ten times, resulting 
in a 150-meter-long building that accommodates all the facilities needed for the large-scale steam bending of 
timber. Since the module is structurally supported on all sides, columns penetrate the space every 15 meters. 
However, this is not ideal for large-scale production, which requires an expansive, column-free space for practi-
cal reasons. To address this, a second woven timber layer is placed above the lower one, picking up the forces 
with a truss system and eliminating the need for columns that disrupt the space. Additionally, half a module (15 
by 7.5 meters) is extruded from the upper level on its southern side, creating semi-enclosed, covered outdoor 
spaces for multi-purpose use, such as parking or storage. The lower layer of woven timber reaches a human 
scale, yet high enough to ensure practical production underneath. The higher level of woven timber allows trucks 
to pass underneath, even at its lowest point, while maintaining sufficient height at the highest point to maximize 
forklift use in the timber storage area. The dynamic space between the two layers can be used as a break room 
for workers or as an exhibition space for the products. Both timber layers are inclined to collect water, which is 
then drained towards the communal garden area, while also protecting the workspaces from direct sunlight and 
providing a large open facade towards the lake. 

The combination of the users’ behaviorology and the implemented structure is also a key aspect of this research. 
The A-shaped double columns create pockets that can be used by workers for gathering or storage. Additionally, 
ergonomic steam-bent furniture is integrated into the space, along with a steam-bent functional core. This steam 
bent core in between the restaurant and the production space hosts functions such as a service counter for the 
kitchen or seating benches as part of its perimeter. 

In conclusion, this research explores the formal possibilities of steam-bent timber in architecture, focusing on 
its environmental and structural advantages. By developing the new structural system for weaving timber, this 
thesis aims to demonstrate the potential of this technique as an adhesive-free and material-efficient construc-
tion method. The proposed production facility not only examines the practical applications of a woven timber 
structure, but also seeks to utilize Switzerland’s hardwood resources whilst preserving the profound tradition of 
steam bending.
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section A-A: restaurant and garden
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section B-B: production space and break room
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section C-C: production and assembly space
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section D-D: loading area and timber storage
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The volume of Swiss hardwoods has increased by 10.4% over the years, resulting in one-third of Swiss trees being hardwoods. However, Switzerland 
still predominantly utilizes 70% of its harvested hardwood (1.7 million cubic meters per year) directly for energy purposes, through immediate burning of 
hardwood chips, rather than maximizing its value through other applications. 

This highway connects Basel to Zurich, then con-
tinues to Chur and the St. Bernardino route, reach-
ing Bellinzona. It is one of the busiest and most 
significant national highways in Switzerland.

Located between St. Gallen and Glarus in eastern 
Switzerland, it is renowned for its landscape, with 
steep cliffs and the Churfirsten mountain range on 
its northern shore.

Connecting the villages of Walenstadt, Unterter-
zen, Quinten, and Weesen, the Walensee cruise 
attracts both locals and tourists, especially during 
the summer months.

Due to strong population growth and its increasing 
importance as a recreational area, Unterterzen will 
gain a fast train stop in 2025, providing direct con-
nections to Zurich.

Situated on the site of a former match factory, the 
project is strategically located near the main road 
and railroad, making it an ideal location for a center 
dedicated to bent wood crafts.

This is one of only three Weissküfereien left in Swit-
zerland, a traditional craft characterized by bending 
techniques and connection patterns, employing only 
wood to create objects such as wooden vessels.

The largest ski area in the Eastern Prealps, just 50 
minutes from Zurich, making Unterterzen a popular 
destination for day tourists.

This former industrial area for cement production 
was built over in 2005 with vacation apartments 
and an apartment hotel. After the hotel had to close 
due to insolvency, many apartments became va-
cant, allowing local residents to inhabit them.

The busy SBB rail line between Zurich and Chur, 
unlike the highway, runs parallel to the shore of 
Lake Walensee, providing benefits to the neighbor-
ing villages.

Steam bending offers a natural way to shape wood, eliminating the need for synthetic adhesives. Since steam bending does not alter the material proper-
ties of wood, it allows for reuse multiple times, such as for a second or third use after serving as a structural component in a building, thereby extending 
wood’s lifecycle. This longevity is not possible with wood composites, which rely heavily on adhesives.

Harvested hardwood is processed into rift boards using a rift cut, making them best suited for steam bending. This method ensures the growth rings run 
perpendicular to the board surface and, therefore, to the bending direction, minimizing the risk of breakage, which most often occurs along a growth ring.

Hardwood trees, such as the beech tree shown, grow up to 10 mm per year. This relavitely slow growth results in a uniform cell structure and high tensile 
strength compared to softwood, making it ideally suited for steam-bending applications. Beech, which can be found all over Switzerland is particularly 
advantageous because it typically grows tall with large diameters.

Steam bending of wood has a significant tradition in Switzerland, but this tradition is losing relevance today, with only ten workshops still practicing it. Visits to four of the remaining 
steam bending workshops provided valuable insights concerning bending techniques, machinery, and limitations. It was found that the largest steam-bent beams produced today are 
typically about 5 meters in length and 10 cm in thickness.
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The lakeside path, running parallel to the water, is 
the only continuous route encircling the entire lake, 
making it a popular destination for both hikers and 
cyclists.

The steaming of the timber beams takes place in a sealed, air-
tight tank. Depending on the thickness, the wood remains inside 
for about an hour, roughly one minute per millimeter of thick-
ness. The maximum length of the steam chamber is 5 meters, 
which also defines the maximum length of the bendable beam. 
The maximum width of the wooden beam, on the other hand, 
depends on the efficiency of the rift-sawing cut of the initial log. 
Finally, the maximum thickness of a beam that can still be bent 
using a hydraulic press is 10 cm.

Once the woven ceiling is in place, its suspension will depend on 
the intended use of the space. If the room below is heated, a bat-
ten layer is installed between two wooden panels, such as ply-
wood sheets, with insulation in between. On top of that, another 
batten layer with a cavity and the lightest possible roof covering, 
such as aluminum or fiber cement, is added. For non-insulated 
spaces, the insulation layer above the woven structure can be 
omitted, or an entirely different roof construction method can be 
chosen, such as stretching a membrane.

Finally, if desired by the user, the façade is placed underneath the 
woven timber structure. It is best placed in the middle between 
two horizontal beams, or exactly 90° to them. This is where the 
cross-section of the structure is the smallest and therefore also 
the easiest to adapt to the complex geometry with a façade. The 
insulation material is clamped on both sides with wooden bat-
tens. Below, there is the option of installing a window recess, a 
closed wall, or a large opening that is supported by the ceiling 
structure.

After the columns have been installed, the 5-meter-long, 
S-shaped wooden beams are crossed on the floor and, in a final 
step, connected to the horizontal beams to create elongated, 
woven timber segments. These timber segments can then be 
lifted on top of the columns using a mobile crane. One after the 
other, the segments are placed on the support on one side, while 
they are supported by the previous segment on the other side, 
so that the ceiling remains in place before it is dowelled together 
with metal bolts.

As the first step on site, the triangular wooden columns are 
arranged as parameters, at a distance of 4 and 5 meters, re-
spectively. Each wooden column sits on a concrete foundation 
connected with steel angles, which protect the wooden column 
from weather and use. The vertically aligned, thicker part of the 
column mainly absorbs the compressive forces of the woven 
timber system, while the thinner column standing at an angle to 
it absorbs the tensile forces. Thus, both the vertical and oblique 
forces are directed into the ground.

1        roofing, aluminium, 3 mm
2        battens, soft wood, 3 cm
3        counterbattens, softwood, 3 cm
4        drip profile, aluminium
5        water barrier
6        plate, plywood, 3 cm
7        insulation material, rock wool
8        vapour barrier
9        plate, plywood
10      steam bent beam, hardwood, 8 cm
11      horizontal beam, hardwood, 8 cm
12      battens/counterbattens, softwood, 2 x 5 cm
13      cladding, hardwood, 3 cm
14      kit joint, 2 cm

15        facade structure, hardwood
16        window, double glazing
17        double dowel, steel
18        metal bolts, 1.5 cm
19        steel plate, 1.5 cm
20        metal bolt, 1 cm
21        hardwood column, 20x20 cm
22        hardwood column, 12.5 x 12.5 cm
23        facade beam, hardwood, 5 x 12 cm
24        screw nut
25        washer
26        steel angle, 1.5 cm
27        concrete foundation
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