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Abstract  

A variety of publications – focusing on specific countries, engineers or companies – highlight 
the development of reinforced concrete in continental Europe. But so far none has focused on the 
city of Berlin. 

This comes as a surprise, as Berlin was a very dynamic major city with close to a million in-
habitants when the former capital of Prussia became capital of the German Empire in 1871. In 
the following years the number of inhabitants tripled and it became the biggest industrial me-
tropolis in continental Europe at the turn of the century. Within this socio-economic backdrop in 
Berlin first examples of reinforced concrete applications, dating back to 1880s can be found. The 
best known being the Reichstag with Matthias Koenen as the engineer in-charge of its structural 
calculations and Gustav Adolf Wayss as one of the contractors promoting the use of reinforced 
concrete as part of the structure. The cooperation of Koenen and Wayss counts as the starting 
point of scientific application of reinforced concrete in construction industry in Germany. A first 
outcome being the Monier Broschüre published in 1887 where Koenen defined an initial theory 
on the structural behaviour of reinforced concrete based on results from material testing.  

During 1880 and 1904, a large number of industrial buildings, factories, store and ware-
houses were built in Berlin. With rather restrictive attitude of public construction authorities it 
took quite some time to get reinforced concrete acknowledged as proper building material with 
the earliest official German regulations being published in 1904. With significant findings show-
ing the use of the Monier System during the early years the paper first highlights the formation of 
relevant building companies of that time in Berlin. Furthermore the paper outlines essential rein-
forced concrete applications based on an analysis of archive material. The compilation of the 
material will be published for the first time in this context. In conclusion the paper clarifies and 
discusses important developments within early reinforced concrete applications in Berlin.  
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BEGINNINGS OF THE MONIER SYSTEM IN BERLIN 

The 19th century is widely known as the age of iron and steel construction, but it was also the 
time when reinforced concrete was introduced. Men from different scientific backgrounds had 
pushed the development of concrete so it could be used as a structural component in the con-
struction industry. By 1850 English and French inventors had furthermore combined iron with 
concrete. These early beginnings of reinforced concrete have been described in numerous publi-
cations with the latest covering the company history of Dyckerhoff & Widmann, a major German 
building company (Stegmann 2014).  

The American entrepreneur Thadeus Hyatt (1816–1901) published his book “An Account of 
Some Experiments with Portland-Cement-Concrete” in 1877. According to Wermiel (2009) and 
Peters (1977), Hyatt defined reinforced concrete as a building material in which reinforcement 
counteracted the tensile forces and concrete the compression forces. Therefore, Hyatt further-
more advised that the reinforcement be located in parts exposed to tensile stress. Somehow his 
publication was not recognised by European scholars. While German scientists and engineers did 
partake in the process of producing good quality cement and steel, the main impulse to use a 
combination of materials such as reinforced concrete actually came from outside the country. It 
was Joseph Monier (1823–1906) who successfully promoted early use of reinforced concrete 
despite coming from a gardener’s background and using the iron reinforcement for the purpose 
of form-giving rather than as a load-bearing element. He had registered different patents in 
France before applying for patent protection at the German Patent office in 1880. His patent 
“system to produce things of different purpose made by combining metal framework and ce-
ment” was accepted as D.R.-Patent No.14673 and published on the 4th of August 1881. The pa-
tent for the Monier System contained construction drawings for reinforced concrete railway 
sleepers, a variety of containers and a tube. This seems to be the starting point for reinforced 
concrete in the German Empire. 

Besides the examples given in the patent it was also common to use reinforced concrete as 
fireproof cladding, which would prevent fire from causing deformation of iron structures. Since 
reinforced concrete was not the primary load-bearing structure in such applications, these have 
not been taken into account in this study.  

ESTABLISHING A CONSTRUCTION METHOD IN BERLIN – THE KEY PLAYERS 

In 1871, the German Empire was founded and Berlin became its capital. With close to a mil-
lion inhabitants it was already a big and dynamic city, fast on its way to becoming the biggest 
industrial metropolis in continental Europe. It offered great potential for building companies and 
other trades. 

The introduction of reinforced concrete in Berlin is inextricably linked to Gustav Adolf 
Wayss (1851–1917). Coming from Frankfurt am Main he bought a part of the Monier patent in 
1885 and moved his business to Berlin. While in search of new building projects to improve the 
annual turnout he came in contact with Mathias Koenen (1849–1924), a representative of the 
construction administration who was supervising the most prestigious construction site at the 
time – the Reichstag. In the 1880s public regulations did not list reinforced concrete as a load-
bearing construction method (Richthofen 1887 and Baltz 1910) and Koenen was very interested 
in learning more about it.  

Their cooperation in undertaking initial material tests in 1886, in evaluating the results as 
well as in executing building projects provided a major impetus to further experimentation with 
this building material, and thus an expansion in the possible application of reinforced concrete. 
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terest to investigate specialised companies to be able to elaborate their specific input to the con-
struction method. So far it seems that there was no competitor besides Wayss and Koenen for the 
first 15 years. Only with on-going material testing and research did other companies feel sure 
enough to engage in the construction method. Table 1 shows preliminary results of the current 
study, it does not claim to be complete. Main turning point in building with reinforced concrete 
was Emil Mörschs (1872–1950) ground-breaking publication “Der Eisenbeton. Seine Theorie 
und Anwendung” in 1902 and the first regulations on building with reinforced concrete by Prus-
sian authorities in 1904. Thus limits the timeframe of this investigation. 

Company Name Detailed Information First known ap-
plication of R.C. 
in Berlin 

G.A. Wayss & Co. Originates in Frankfurt am Main around 1878. After buying a 
part of the Monier System license in 1885, the company moved 
to Berlin and became the sole promoter of the Monier System in 
the northern part of the German Empire. 

1887 

Actien-Gesellschaft für  
Monier-Bauten  
 

Founded in 1889 in Berlin, it replaced G.A. Wayss & Co. The 
new company primarily promoted the Monier System, while 
also building rammed concrete structures. 

1889  

Held & Francke A traditional building company founded in 1872 in Berlin. In 
the beginning mainly realising masonry and timber construc-
tions. 

1889 

Alterthum & Zadek No detailed information found as yet.  1892 
Dyckerhoff & Widmann Founded in 1865 under the name of Lang & Cie in Karlsruhe, it 

primarily specialised in rammed concrete and was active in the 
south-western part of the German Empire. 

1902 

Lolat Eisenbeton A specialised reinforced concrete company founded in Berlin 
around 1903 by entrepreneur Gustav Lolat.  

1903 

Table 1: Specialised construction companies in Berlin 

THREE STEPS TO ESTABLISH REINFORCED CONCRETE IN BERLIN  

The German patent for the Monier System did not exactly list ceiling constructions it there-
fore is very likely that Monier shared his expertise from his older patents. He therefore enabled 
Wayss to compete with the variety of traditional ceiling constructions that were available on the 
market. Wayss was rather successful in promoting this new method and he was able to acquire 
numerous building contracts.  

In order to withstand the economic competition with traditional building materials it was all 
the more a reason to enlarge the variety of applications of the Monier System besides ceiling 
constructions. But not before the material testing results were analysed in the Monier Broschüre 
did the construction variety increase (Koenen, 1886), (Wayss, 1887). Now there was proof that 
certain structures would withstand their loading and there were layout examples. It enabled pub-
lic representatives to accept constructions that were not covered by regulations more easily by 
single case permissions. The final step within the development of the construction method was 
the combination of single elements to a monolithic structure. To illustrate the progress three 
buildings within the city of Berlin will be described in the following. So far these buildings have 
not been investigated in the context of reinforced concrete and it is the first time that parts of the 
remaining archive material is published. 
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