Germany - Your Bridges: Solutions for the Future
Information and arguments relating to potential reductions in
costs constructing new bridges and refurbishing old ones.

bauforumstahl e.V. – Steel construction and more
bauforumstahl (BFS) promotes construction with steel and is a
forum centred around architecture, resource-efficient and
economical planning and construction, and standardisation.
BFS represents about 500 structural steel companies along
the whole process chain: steel producers, steel traders, steel
constructors, suppliers, hot-dip galvenisers, fireproofing
coating specialists, planners and representatives of the
scientific community. The steel construction industry in
Germany stands for over 94 000 employees or some 12 billion
euros turnover.

Germany - Your Bridges: Solutions for the Future
As the German umbrella association, bauforumstahl would
like to provide you with useful information and arguments.
In particular the focus is on topics such as potential
reductions in costs when constructing new bridges and
refurbishing old ones and benefits of the recyclability of steel.
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The task:

Our Bridges!
The traffic infrastructure is the backbone of our economy.
Bridges are key structures. Online trade, export and
globalisation have led to rapid increases in traffic volumes.
Service lives that were originally planned to be 100 years, for
example, are often not reached. Some bridges can be
refurbished and strengthened. Most bridges, however, have to
be replaced after 30 or 40 years. From a life-cycle point of
view this does not make economic sense.
Currently about 15 percents of the more than 100 000 road
bridges (federal, state, local authority) throughout the Federal
Republic of Germany are in need of renewal. These are mostly
bridges that are older, smaller or less capable of bearing a load
- two thirds of them made of reinforced or prestressed concrete.
Bridge construction using steel is stopping this trend. This is
because the long-term cost economy of steel saves money for
the public, companies and the authorities and thus releases
financial resources that are urgently needed elsewhere (day
care centres, school refurbishments, housing, ect.)
Bridge construction using steel safeguards the necessary traffic
routes for tradespeople, medium-sized companies and
employees.
The outlook for steel:
Good prospects in future for bridges in Germany.
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Karsten Möring
Member of the Bundestag (CDU/CSU parliamentary group)

For many years Karsten Möring was a menber of the
Cologne City Council, where he was actively engaged in
the field of traffic and finance. He has been a member
of the German federal parlament (Bundestag) since
2013, where he is a member of the Committee for
Environment, Nature Conservation, Building and
Nuclear Saftey - rapporteur inter alia for the
environment and traffic - and a deputy member of the
Committee for Traffic and Digital Infrastructure.

„There’s question about it: in
the future innovations will also
be made in steel in Germany.
With this in mind I thank
everyone who is participating
in finding solutions to the
challenges facing our
infrastructure using this
versatile construction
material.“
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Greeting

Steel is an interesting and versatile construction material with
unexploited potential. Unlike hardly any other construction
material it provides benefits for the construction process, the
awarding authorities and the environment, even has the
highest recycling rate of all construction materials and is well
to the fore when it comes sustainability.
In a globalised and digitalised world, efficient transport routes
are fundamental to prosperity. In the coming years, Germany
is investing more money in the infrastructure than ever before
in its history. Steel is expected to secure a noteworthy share.
There are already 2800 bridges made of steel in Germany,
including many large river bridges and viaducts. Steel bridges
can play an important role in the extensive remediation
programme of our traffic infrastructure. Rapid and flexible
construction methods are benefits that should not be
underestimated.
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Dr. Bernhard Hauke
Executive Director of bauforumstahl e.V., Düsseldorf

Dr. Bernhard Hauke is the Executive Director of the
bauforumstahl umbrella organisation. After studying civil
engeneering in Darmstadt and Tokyo he was actively engaged
in various management positions in the German construction
industry. In the middle of 2008 he took over responsibility for
bauformumstahl, where he is particularly active in promoting
sustainable and resource-efficient construction. He is actively
involved in a large number of bodies, such as the board of the
Institut Bauen und Umwelt or VDI’s advisory board for
structural engineering.
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Solutions for bridges in
Germany in future
Steel offers modernisable and
resource-efficient bridges!

Solution 1: Resource efficiency
Bridges built of steel can be completely recycled and
even reused at the end of their lives. The recycling of
about 20 million tonnes of steel scrap a year in
Germany means valuable reserves of raw materials are
conserved, energy is saved and CO2 emissions are
reduced. That is a circular economy. Structural steel is a
local raw material.
Example: 99% of structural steel is actually recycled - Steel
construction is a circular economy. That means zero waste.

„bauforumstahl promotes
recycling and the eco-balance
over the whole life cycle being
taken into account in calls for
tenders and the award of
contracts for bridges and federal
buildings.“
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Widening of the Kennedybrücke in Bonn © Eiffel Deutschland Stahltechnologie

Solution 2: Capable of being modernised
Let us not repeat our old mistakes. Bridges have to be
planned and built in such a way that they can be
modernised, strengthened or widened in keeping
with demand without the need to build a complete
new replacement.
Example: Strengthening and widening of the
Kennedybrücke in Bonn while traffic is still flowing.

„bauforumstahl promotes bridges
that can be modernised and do not
have to be demolished and rebuilt
when loading continues to
increase.“

7

60 metre span

Overpass structure as a steel composite frame bridge without intermediate supports

Solution 3: Short construction times
When maintaining or replacing existing bridges it is
important to have short planning and construction times,
that traffic continues to flow and that any distrubances
caused by the construction are small. Modern steel
bridges are so effective that they save time during
construction and are available sooner for use by the
public and companies.
Example: A steel bridge with a span of up to 60 metres can be
erected in a single night.

„bauforumstahl calls for shorter
construction times and reduced
traffic hold-ups to be afforded
substantial consideration in calls
for tender and awarding of
contracts for bridges.“
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Solution 4: Freedom from maintance
Bridges should be capable of being used for a hundred
years and during that time be as maintenance-free as
possible. Hot-dip galvanised steel and composite bridges
need no maintenance for 100 years and are thus
particularly cost-effective and sustainable.
A study conductd by the Federal Highway Research
Institute showed that hot-dip galvanised steel bridges are
also more cost-effective than coated bridges - by 0.5% in
the initial costs, by 10% in the life-cycle costs and by
20% when it comes to macroeconomic costs or CO2.
Example: Pilot bridge of DEGES/Hessen Mobil near Waldkappel.

„bauforumstahl calls for more
maintenance-free bridges by using
hot-dip galvanising. “
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»Design and Build« railway bridge over the IJssel © Florian Schreiber

We need support.

The German steel construction industry is characterised by small
and medium-sized enterprises. We are innovative and
competitive, but we demand that contracts be awarded fairly:

„Tender documents must be clear, properly
planned and scrutinised. “
„We must again allow tenders based on a
variant solution in order to use the
innovation of the medium-sized companies
in the construction industry.“
„New tendering procedures must be given a
chance, like »design and build« for
sophisticated bridge constructions or »the
placing of orders by drawing lots« for
medium-sized and small bridges.“
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Roderik Hömann

Head of the Berlin office of Wirtschaftsvereinigung Stahl

Roderik Hömann manages Wirtschaftsvereinigung Stahl’s office
in the German capital. Since graduating in economics from the
University of Colone in 2002 he has been engaged in various
functions at the trade association, which has its headquarters in
Düsseldorf, and has been involved there in issues relating to
energy as well as raw materials and transport policy. He has
been responsible for the Berlin office since the beginning of
2012. Roderik Hömann is a graduate of the Kölner
Journalistenschule für Politik und Wirtschaft (Cologne School of
Journalism for Politics and Economics).

„Steel production in Germany is highly
advanced, efficient and eco-friendly - and
if we are to have a modern transport
infrastructure it must also stay that way .“
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We are assuming responsibility for the present and future generations © Christoph Schuhknecht

This is what the steel industry is
doing for Germany
Steel production in Germany
With a production of almost 43 million tonnes of crude steel a
year, Germany is the largest steel producer in the EU and the
seventh largest worldwide. Here, structural steel is produced
predominantly via the electric steel route in which scrap is
melted down to new steel with the help of electric power.

Structural steel in Germany

Construction and steel construction represent 33 per cent of the
steel requirement in Germany. Alongside the car industry, the
building and construction sector is the steel industry’s largest
customer. With over two million tonnes a year, the German steel
construction sector is the largest in Europe.
Markets: shares of steel requirement
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Investments by the steel industry in
Germany

Source: Statistisches Bundesamt (Federal Statistics Office) and own calculations / e = estimated

Investments by the steel industry

The annual investments made by the steel industry are over a
billion euros. This involves investing in state of the art
technology. Numerous developments relating to plant and
process engineering in environmental protection.
Considerable importance has also been given to occupational
health and safety. Technical and organisational changes at
the workplace have led to the accident rate being reduced by
half in the past ten years. At an international level, the steel
industry in Germany is thus at the forefront.

Steel’s innovation network

A major strength of Germany as a steel location is the
innovative performance that results from intensive cooperation
with customer industries. The steel industry in Germany has a
unique innovation network with scientific institutions, the
supply industry and customers. In this way, steel offers
sustainable solutions for the challengers posed by megatrends
like mobility, energy supply, urbanisation and resource
efficiency.
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Resource efficiency

A key benefit of steel is its recyclability. The use of steel scrap
accounts for about 45 per cent of crude-steel production – and
is even over 70 per cent in case of structural steel. Steel is
recycled again and again without any loss in quality because it
maintains its properties. Besides conserving resources and
materials, there are thus also reductions in emissions, energy
savings and reductions in environmental impacts in many other
areas, such as water or waste.

Use of steel scrap:
% share of production of crude steel in Germany

Source: Statistisches Bundesamt (Federal Statistics Office) and own calculations
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Prof. Dr.-Ing. Thomas Ummenhofer
Karlsruher Institut für Technologie KIT

Prof. Ummenhofer is head of the Research Center for Steel,
Timber and Masonry at the Karlsruhe Institute of Technology
(KIT) and carries out research and teaching in the fields of
steel, lightweight and composite construction. At the same
time, he is a partner in an engineering consultancy and
inspection engineer in the fields of steel, concrete and
composite construction. In addition, Prof. Ummenhofer is
actively involved in various committees of experts of the
Deutsches Institut für Bautechnik and in national and
international standards committees.

„Long-lasting steel and composite
bridges have major potential for
reducing macroeconomic costs by
means of short construction times and
can thus make a contribution to the
sustainable development of transport
infrastructures. “
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Hot-dip galvanising in bridge construction © Industrieverband Feuerverzinken

Construction costs vs.
macroeconomic costs of bridges
Situation

Bridge constructions are an indispensable component of the
road infrastructure and cover a large volume of public
investment. Today, decisions regarding bridge construction
measures are reached almost exclusively on basis of
production costs.
This approach does not go far enough, though, because road works and the resultant traffic hold-ups can result in enormous
macroeconomic costs.
By adopting a holistic analysis, one can avoid social costs and
minimise emissions of hazardous substances caused by traffic.
Macroeconomic costs

16

Bridge comparisons

Let us take the A8 autobahn near Munich as the
scenario for quantifying the costs of the structure and
macroeconomic costs that result from the interaction
between bridges and traffic. On average, 70,000
vehicles a day tavel along it.
Comparison of construction costs (left) and macroeconomic costs (right)
Data for the whole of the bridge’s 100-year life cycle
Double-span reinforced concrete bridge using site-mixed concrete

Single-span integral bridge using composite steel construction

Galvanised single-span integral bridge using composite steel construction

The results show that the construction costs for all three
variants are of the same order of magnitude for the whole life
cycle but there are significant differences between the
macroeconomic costs though.
This means that slightly higher investments can generate
significant benefits for the economy. To achieve this, there
has to be a change in thinking away from „the cheapest offer“;
one must rigorously pursue the inclusion of the interactions
between bridges and their surroundings in the evaluation.
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Conclusion

The public sector mainly has jurisdiction over the road
infrastructure in Germany. Therefore, federal and state
ministeries as well as the authorities can make a
considerable constribution towards sustainable
development and minimising macroeconomic costs.
To achieve this, the knowledge gained from the
research projects carried out by the Karlsruhe Institute
for Technology must be incorporated in the planning,
calls for tenders and competitions.
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Oliver Stein

Managing director of Donges SteelTec GmbH, Darmstadt

Oliver Stein is the managing director of Donges SteelTec GmbH,
Darmstadt. After studying business administration at the
University of Mannheim and the University of St. Gallen the
graduate in business administration worked as an auditor and
management consultant. He has worked for Donges SteelTec
since 2008. Oliver Stein also actively participates on the
executive board of the Hessischer Unternehmer- verband, on the
board of directors of the HESSENMETALL employers’
association and on the board of directors of the Deutsche
Stahlbau-Verband DSTV.

„The examples show the
capability and innovation of
German steel construction. In
this way we want to make a
contribution to providing an
effective solution to the bridge
issue.“
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Installing new steel girders using a heavy-duty rail-trolley © Donges SteelTec

Examples of solutions with
steel and composite bridges
Windelbach Viaduct, Herborn A45

The 302 m-long Windelbach Viaduct is already having to be
refurbished 40 years after it was built. It is necessary to renew
the superstructures on the piers that are to be refurbished. A
modern composite superstructure is being used as a replacement for the dilapidated prestressed concrete girders. In view of
the topographic situation and in order to keep traffic moving,
together with Hessen Mobil an efficient erection procedure was
developed that uses a heavy-duty rail-trolley for dismantling the
old prestressed concrete girders and installing the new steel
girders.

The Windelbach Viaduct is thus an outstanding example of:
>> „lightweight“ composite steel construction (compared with
prestressed concrete); it was this that made it possible to
keep the existing viaduct piers despite the increased traffic loads
>> economical refurbishment of existing structures
>> a high degree of prefabrication with components over 53 m
long and thus an enormous reduction in the time for the
erection and the overall construction
>> development of an innovative erection solution under
extremely tight conditions at the construction site and in
ecologically sensitive areas.
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Delivery of the steel composite girders © Donges SteelTec

Bridge structure over the A6 near Schwabach

A replacement structure in the form of a steel composite
construction was used when widening the A6 autobahn to six
lanes and renovating the existing bridge which had intermediate
supports between the lanes. Despite the span being enlarged
from approx. 30 to 45 m, it was still possible to forego the need
for a central support. Traffic disruption could be minimised
thanks to complete prefabrication and elimination of the central
support. The prefabricated steel composite girders were lifted
into place during a short night-time closure of the autobahn .
The bridge over the A6 near to Schwabach was thus an outstanding
example of:
>> a low level of disruption of the traffic during construction
>> a high degree of prefabrication with 45 m-long components and an
enormous reduction in the construction time
>> a reduction in the risk of accidents because of the absence of the
central pillars on the autobahn during construction and subsequent
use.
Lifting the steel composite girders into place during a closure © Donges SteelTec
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Erection of the new bridge construction © Donges SteelTec

Honsellbrücke, Frankfurt am Main

In order to renovate and develop the Osthafen area in
Frankfurt am Main, it was also necessary to have a
replacement construction for the historic Honsellbrücke.
The existing construction, which dates back to the 1910s
and large parts of which are subject to preservation order,
was integrated into a modern tied arch bridge with a
composite carriageway. The trussed arch and the hangers
of the old structure remain unaltered and are design
element.
The Honsellbrücke is thus an outstanding example of:
>> construction work on an existing structure that takes the
requirements of preservation orders into account
>> a high degree of prefabrication in the factory and thus a
reduction in closures to shipping
>> an efficient solution that avoids the need for new and
expensive traffic routing.

The new old Honsellbrücke © Donges SteelTec
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Menshpeople, lives, generations
St eel construction joins:
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