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Earth can be seen as a mineral skin covering our 
planet, in chemical equilibrium with the atmo-
sphere. Its different components that we call clay, 
silt, sand, gravel and stone are all just different 
particle sizes of weathered and decomposed rock. 
Earth with about 20 - 30 % clay can be compacted 
in layers and be used as a building material, which 
is called rammed earth. This is a sustainable option 
for constructions, since no firing is needed and the 
material is abundant across the globe.

The technique has been used on all continents in a wide 
variety of constructions. Many of which are still standing 
today. It is estimated that 30 % of the world’s population 
even today live in earthen constructions. Although, it 
is not common to see new buildings constructed with 
earth in industrialised countries today. However, a 
revival of the technique has started to happen. The com-
pany Erden (also called Lehm Ton Erde) in Austria has 
developed a technique for prefabricating rammed earth 
wall elements that can be stacked to construct large-scale 
buildings. 

As a part of my master’s thesis in architecture I went on 
a trip to visit Erden and many of their recent projects 
in Germany, Switzerland and Austria. During the trip, 
I was able to study rammed earth up close and look at a 
wide range of different details in the constructions. In 
Austria, I also got the chance to discuss with several of 
the employees of Erden and the founder, Martin Rauch. 
In this article, I am presenting observations from the trip 
together with photos.

These are the 10 projects I visited: 
– Goldkammer Museum, Frankfurt.
– Alnatura Campus, Darmstadt.
– Zoological Garden Etosha House, Basel.
– Swiss Ornithological Centre, Sempach.
– Ziegelei Museum Kiln Tower, Cham.
– ETH Earth Dome, Zürich.
– Haus Rauch, Schlins.
– Erden Werkhalle, Schlins.
– Erden Haus, Schlins.
– Studio Rauch, Schlins.

This article is an extraction from my master’s thesis with 
the title: From the ground up - research on rammed 
earth and timber for a residential building. 

Figure 1. Me on top of the Kiln Tower, Cham.
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Erden is producing prefabricated load-bearing rammed 
earth elements in their factory, called Erden Werkhalle. I 
was able to enter the factory and look at the process up 
close. During my excursion, I also made many observa-
tions that I could link to the prefabrication. 

The prefabricated elements are produced in several steps. 
First, their machine distributes earth in a 50 m long 
formwork and compacts it. This is done layer by layer 
until the long wall has reached about 1.3 m in height. 
The wall is then cut up into smaller elements, according-
ly to the design of each specific project. The top few cen-
timetres of the wall are also cut off (figure 2), to get a flat 
surface so that the elements later can be stacked. When 
the wall is cut up in elements the stones in the earth mix 
and the lime mortar erosion checks are also cut straight, 
which can be seen at the Alnatura Campus (figure 8).

As the wall elements dry they get brighter (figure 3), and 
after 4 - 6 weeks they are completely dry. No firing is 
needed, and therefore a very limited amount of energy is 
needed for the production.

Rammed earth walls that are going to be load-bearing 
are made of elements that are normally about 40-50 cm 
thick. But it is also possible to make thinner elements, 
as thin as 7 cm is possible (figure 4). The thin elements 
are used as an interior wall finish and still have beneficial 
properties for air quality, humidity control, fire resis-
tance and acoustics. The elements can be cut straight 
or at a 45-degree angle (figure 5), which is useful when 
joining two elements at an interior corner. However, it 
is not suitable to join exterior wall elements at a corner 
like this, since the corner then becomes more vulnerable 
to erosion. 

The wall elements are transported from the factory to 
the project site where they are stacked together with clay 
mortar (figure 6). The joints between the elements are 
then retouched with the same earth mix as used for the 
wall elements. At first, the joints are still visible (figure 
7), but when the earth in the joints also dries the appear-
ance becomes monolithic, just like how it would look if 
the wall was rammed on site directly. 

It is possible to prefabricate rammed earth elements in 
any shape. For the ETH Earth Dome (figure 9), prefab-
ricated arched elements were made, which were joined 
together seamlessly. However, there is an advantage in 
just producing straight elements since the same machine 
can be used over and over again then. 

One of the largest costs with prefabricated rammed earth 
is the joint retouching, since it is a craft done manually 
by hand. For the Kiln Tower (figure 10) they used anoth-
er system of stacking the elements, where no retouching 
is needed. Instead of trying to hide the joints, they 
emphasised them by putting a narrow window in all 
the vertical joints. For the horizontal joints, the wooden 
panels that the elements stood on during the prefabrica-
tion process were kept (figure 11), eliminating the need 
to retouch the joints and at the same time functioning as 
an erosion check.

Prefabrication

Figure 2. Fresh sliced rammed earth elements. Erden Werkhalle, Schlins.

Figure 3. The rammed earth element is starting to dry. Erden Werkhalle, Schlins.
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Figure 4. Thinner prefabricated elements for interior use. Erden Werkhalle, Schlins.

Figure 5. A rammed earth element cut at a 45-degree angle. Erden Werkhalle, Schlins.

Figure 6. Stacked, but not yet retouched, rammed earth elements. Erden Haus, Schlins.

Figure 7. The joints have been retouched but they are still wet, after drying they will not be noticeable. Erden Haus, Schlins.
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Figure 8. Where the elements have been cut the stones and erosion checks are also cut straight. Alnatura Campus, Darmstadt.

Figure 9. The rammed earth elements can be prefabricated in any shape and joined seamlessly. ETH Earth Dome, Zürich.

Figure 10. Instead of retouching the joints they have been emphasised with windows and wooden erosion checks here. Kiln Tower, 
Cham.

Figure 11. The wooden panels that these elements where prefabricated on were kept as erosion checks. Kiln Tower, Cham.
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Eight of the buildings that I visited had exposed rammed 
earth on the exterior. All of them show signs of erosion 
in some way, but in varying amounts and appearances. 
The erosion of these buildings is not of any concern for 
the integrity of the structures, since the buildings have 
been designed according to the principles of calculated 
erosion (described more in detail in my full master’s 
thesis project). Erosion checks are used as a part of these 
principles. Haus Rauch and Studio Rauch have pro-
truding ceramic tiles as erosion checks, while the others 
have lime mortar erosion checks that are flush against the 
rest of the facade. As seen on the Swiss Ornithological 
Centre (figure 12), these lime mortar checks can also 
protrude if the erosion of the earth is deeper. The char-
acteristic horizontal lines from the compacting of earth 
in layers are still visible below the protecting roof, but 
these fade away where the facade is exposed to rainfall. 

The difference in appearance between uneroded and 
eroded rammed earth becomes even clearer when 
comparing the surface inside and outside of the Swiss 
Ornithological Centre (figure 15). 

The stones used in the earth mix of the Swiss Ornitho-
logical Centre (figure 13) are brighter than the stones 
in Studio Rauch (figure 14) and Haus Rauch (figure 

16). This means that the eroded areas of the facade are 
brighter than the uneroded areas. And as the building 
gets older the facade will get brighter. 

The pace of the erosion of a rammed earth facade will 
decrease significantly over time. This mechanism is evi-
dent when comparing the erosion of the Swiss Ornitho-
logical Centre (figure 13) and Studio Rauch (figure 14). 
The Ornithological Centre was built in 2013 and Studio 
Rauch was built in 1990. Despite this, Studio Rauch is 
not more eroded than the Ornithological Centre. 

However, it should be noted that the amount of erosion 
depends heavily on wind exposure. The facade of the 
Ornithological Centre facing the open lake is therefore a 
lot more eroded than the other facades. The difference in 
erosion depending on the wind is also evident on Haus 
Rauch (figure 16). The two walls of the inner corner are 
both equally exposed without any protective roof, the 
only difference is the direction they are facing. Strong 
winds, and therefore driving rain, tend to be more 
frequent from one of these directions which has resulted 
in a more eroded wall to the right compared to the left in 
the picture.

Erosion

Figure 12. Swiss Ornithological Centre, Sempach.
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Figure 13. Exposed brighter stones on the eroded facade. Swiss Ornithological Centre, Sempach.

Figure 14. 30 year old exterior facade with erosion checks. Studio Rauch, Schlins.

Figure 15. Interior and exterior. Swiss Ornithological Centre, Sempach.

Figure 16. The general wind direction has caused more erosion on one side of the facade. Haus Rauch, Schlins.
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Figure 17. Interior wall of the Alnatura Campus, Darmstadt.

Rammed earth walls are not particularly reflective at first 
sight. But at a closer look, it is clear that the smooth clay 
on top of each compacted layer has a high reflectivity 
(figure 17). This is mostly true for rammed earth on the 
interior since the weathered rammed earth on the exteri-
or will get rougher than the interior. 

The reflectiveness of the smoother areas of the rammed 
earth wall emphasises the characteristic horizontal lines. 
Another way to emphasise the horizontal lines is by 
using sharp light coming from above and parallel with 
the wall, like in the Goldkammer (figure 18 & 19). The 
smoother areas then become lit while the rougher areas 
have more shadows.  

Rammed earth floors can also be reflective since the floor 
is first polished and then treated with wax, like the floor 
in one of the rooms in Erden Werkhalle (figure 20 & 
21). The appearance becomes very similar to a polished 
concrete floor or a terrazzo floor.

Light and shadow
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Figure 18. The top light over the rammed earth wall is emphasising the horizontal layers. Goldkammer Museum, Frankfurt.

Figure 19. The smoother areas of the wall are highlighted while the rougher areas are in shadows. Goldkammer Museum, Frankfurt.

Figure 20. A polished and waxed rammed earth floor. Erden Werkhalle, Schlins.

Figure 21. The appearance is similar to a polished concrete floor, but this has more roughness. Erden Werkhalle, Schlins.
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Similar to how the joints between prefabricated rammed 
earth wall elements can be retouched, corners of rammed 
earth walls can also be retouched after construction to 
make them sharp and durable, as in the Erden Haus 
(figure 22). If the corner gets damaged in some way, it is 
easy to repair with the same retouching process. More 
material of the same earth mixture can simply be added 
together with water. 

In the Swiss Ornithological Centre, many openings seem 
to have no lintel beam over them (figure 23). Since the 
earth material over the opening is heavy and the material 
itself cannot take tension forces, there must be a lintel 
beam of some kind. Unless the openings are arched, 
which is not the case in the Swiss Ornithological Centre.  
Only a thin metal profile is visible over the opening, but 
that profile is not thick enough to serve as a lintel beam. 
This means that they must have placed a hidden lintel 
beam behind the visible rammed earth, likely of concrete 
or steel. 

Another way to solve the lintel beam for an opening is 
to integrate it into the window frame, like in the office 
building next to Erden Werkhalle (figure 26), which is 
under construction. This is also a good example of the 
combination of earth and wood on the exterior. If the 
joint between the two materials gets wet, then the earth 
will absorb the moisture and protect the wood from 
damage.  

A detail that I noticed at the Alnatura Campus is that 
below the facade there is a patch of stones (figure 24). 
This is to hide the loose material that erodes away from 
the facade. The small stones and grains coming down 
from the facade will then blend with the rest of the 
stones. 

Traditionally, earth and clay buildings have had big over-
hanging roofs. But this is not necessary if the building is 
built according to the principles of calculated erosion. 
However, to prevent standing water on the top of the 
rammed earth wall, a small cover is suitable, like at the 
Alnatura Campus (figure 25). 

A common question is if it is possible to draw instal-
lations inside a rammed earth wall. During the trip, I 
saw many power outlets placed on rammed earth walls 
with the corresponding installations hidden within the 
wall (figure 27). So it is possible. It is best to prepare the 
piping and installations before the construction, but 
thanks to the possibility to repair and retouch the wall 
seamlessly it is also possible to add new installations after 
construction.

There are many possibilities to be creative with what to 
mix in with the rammed earth. In Studio Rauch there 
was an object with different pigments and what looked 
like gold mixed in with the earth (figure 28). And in 
the Kiln Tower they actually mixed in material from a 
demolished house (figure 29).

Details

Figure 22. A retouched corner on an interior rammed earth wall. Erden Haus, Schlins.

Figure 23. A thin metal plate seems to support the earth above, but a lintel beam is hidden behind. Swiss Ornithological Centre, 
Sempach.
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Figure 24. A patch of stones is placed below the facade to hide any eroded material coming from above. Alnatura Campus, Darm-
stadt.

Figure 25. The top of the wall is protected to prevent standing water. Alnatura Campus, Darmstadt.

Figure 26. Instead of having a lintel beam above the window the whole frame is acting as a beam itself. Erden Werkhalle, Schlins.

Figure 27. Yes, it is possible to have power sockets and other installations in a rammed earth wall. Erden Werkhalle, Schlins.
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Figure 28. Different pigments and infills can be integrated in the rammed earth. Studio Rauch, Schlins.

Figure 29. Remnants from a demolished house have been mixed with the earth. Kiln Tower, Cham.

From these presented images it is clear that rammed 
earth can have a wide range of different appearances. The 
appearance depends on the specific earth mixture, what 
natural pigmentation the earth in the area has, the com-
pacting technique and the weather exposure. There is 
great potential for architects to explore this further. The 
wide range of appearances also shows that it is important 
to make small samples before building something on 
large scale. 

A common concern that I get asked is if loose material 
or dust will fall off from the interior rammed earth walls. 
This is not something I experienced during the visits. 
The walls feel firm and hard and are not affected by 
touching them. However, an employee at Erden men-
tioned that it may be wise to vacuum the interior walls 
once or twice in the beginning, to remove dust from the 
construction.

During the visit to the various rammed earth projects, I 
could also notice that the rooms had a pleasant indoor 
climate and good acoustics. The staff working inside the 
Swiss Ornithological Centre shares this experience with 
me. Moreover, I never noticed any unpleasant odour 
coming from the earth inside.

Other observations


