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Dear Reader,

A crisis such as the one caused worldwide by the COVID-19 pandemic 
confronts us with major challenges, personal fears and concerns. But 
it also reminds us how important it is to look ahead. Being prepared 
for incidents and keeping pace with developments is, more than ever, 
the key to future competitiveness. 

We must find answers to the ever faster technological development 
cycles, the increasing demands from society, including expectations 
from our employees that STRABAG may proactively address pressing 
issues, such as resource as well as climate protection. Which means 
nothing other than to develop more intensively. 

To emphasise the importance of these tasks, Klemens Haselsteiner 
has been in charge of the new Management Board position for Digi-
talisation, Innovation and Business Development since the beginning 
of the year. Under his leadership, the second issue of ForeSite, the 
STRABAG Innovation Magazine, is now being published. 

This issue impressively demonstrates the breadth of our development 
portfolio: Starting on page 20, you may read about what digital trans-
formation can mean in such a tangible field as construction. Some  
of our partners (pp. 18–19 and 62–63) explain why cooperation is so  
important in development. And you may want to discover what is 
meant by prefabrication in our story about our subsidiary Mischek  
(p. 48). Just to name a few of ForeSite’s exciting articles. 

The coming months will continue to be marked by the pandemic. With 
confidence, and in close cooperation (figuratively speaking!) with all of 
our colleagues as well as business and development partners, we 
look ahead, eager to successfully build our future.

Wishing you an inspiring read Dr Thomas BirtelPh
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This icon allows you to access additional project-related 
augmented reality content and videos via a smartphone or 
tablet. To do this, download the AugInno App free from 
Apple’s App Store or Google Play. Open the app, point your 
smartphone or tablet at the image on the page with the icon, 
and you’re ready to go! 

We rely on the power of teams, 
because success comes from 

working together. Partnership is 
one of the central values of  

STRABAG, along with commitment 
and the innovative spirit. As the 
leading technology partner, we 

have many strong partners at our 
side to meet our ambitious goals. 

We present four in this issue,  
example of all of our partners, 

whom we would like to thank for 
the successful collaboration.

 SUCCESSFUL 
COOPERATION

PARTNERSHIPS

 innovation.strabag.comC
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Small and robust: No larger than a 2-Euro coin, encased in resistant plastic and with a powerful microprocessor at its core, this new sensor,  
developed by TPA in Bad Hersfeld and external partners, can withstand temperatures of up to 170°C and the mechanical stress caused 
by machines weighing several tonnes when paving asphalt. Normally, the colleagues in the team around Sebastian Czaja and Martin  
Muschalla work on large construction machines, but the most minute innovation of the business unit is sure to herald a new chapter in road 
construction: the first smart road that can communicate with paving machines, people and vehicles. Ph
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In the research project “Sensors for  
the Digitalisation of Asphalt Pavements”,  

STRABAG’s Central Division TPA  
shows how roads can communicate.  

A test report in pictures.

The Street Whisperers
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Cable tangle: Eighteen wired sensors are laid in two cross-sections 
on the test track in Bad Hersfeld and they are covered with hot as-
phalt. A roller compacts the material. Even during paving, the sensors 
provide real-time values which investigate the behaviour of the asphalt 
pavement during the paving process. Later, during measuring runs, 
information from the left and right lanes will be compared and any 
deformations in the pavement measured.

Everything in the box: Sensor cabling makes data transmission 
fast and secure. The branched data wires come together in a switch 
box installed especially for the field test. The sensors are installed 
autonomously and can be laid without extensive preparation. The 
battery-powered sensors are then activated by movement on the 
road, for example, or at a pre-programmed time interval. In this way, 
the sensors remain in the asphalt layer to supply data on demand, and 
the information from the road is stored in the cloud. The road would 
be connected to the world and the data accessible from anywhere.

Discover more 
exciting details 
with the 
AugInno App!

Building in pictures
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Under observation: The sensors also enable a continuous observation system, a new function in quality assurance unique in Germany. 
Information supplied directly from inside the road provides information about the load-bearing behaviour of the asphalt pavement, depending 
on external factors such as traffic load or temperature. With this approach, forecasts can be made about the service life and maintenance 
intervals of a road.
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Intelligent medium: Long-term measurements with 
sensors in the asphalt are an absolute novelty. “If we 
succeed in integrating sensors into the road over a long 
period of time and obtain useful data, we can analyse 
the life of the road in more detail,” says Sebastian Czaja, 
project manager at TPA. But there is much more to it 
than that. In the future, the data should make the road 
an intelligent communication medium that supports 
applications such as autonomous driving. Cars may 
no longer just roll over the asphalt; they will also be 
controlled by it. 

Building in pictures
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What data can roads provide?
For example, information about accelera-
tion, when a vehicle drives over the asphalt, 
forces are in action. The asphalt moves; this 
happens both during the paving process 
and subsequent use of the road. From this 
data we can derive quality parameters and 
gain insights into the structural substance of 
a road. This helps us to predict the service 
life of a road. 

What function could an intelligent road 
have?
The intelligent road should interact with the 
vehicles and provide important information; 
it becomes a communication medium. And 
the sensors could increase safety when 
driving autonomously, for example, by trans-
mitting data at motorway entrances and 
exits. Were a vehicle to drive in the wrong 
direction, the sensor reports an error and 
the vehicle is immediately immobilised or 
a direct connection to the police is estab-
lished. A parallel display on the motorway, 
such as “Attention, wrong direction” would 
also be conceivable. 

“In Future, Sensors  
Should Considerably  

Increase Safety in  
Autonomous Driving”

Sebastian Czaja, Project 
Manager at TPA, on the 

communication medium road
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Felix Neufeld, founder of the IT company Disperse,  
and Klemens Haselsteiner, member of the board at 
STRABAG, talk about different career decisions, zom-
bie  software, changes in the construction industry and 
how start-ups and corporations can shape it. Ph
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“Our Focus 
Lies Always 
on Construc-
tion Sites” 
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Two business worlds meet on this hot June 
day at the ZÜBLIN-Weinberghaus in Stutt-
gart: Felix Neufeld has come from a private 
appointment in Brussels, Klemens Hasel-
steiner from Vienna. One is the founder of 
the successful start-up Disperse, which uses 
artificial intelligence to optimise processes in 
construction projects; the other is the board 
member for digitalisation and innovation at 
the tradition-rich and internationally oper-
ating construction group STRABAG. With 
three-day beards and casually dressed, 
the two young men do not look as different 
at first glance as their professional careers 
would lead one to assume. Lush green vines 
carpet the slope of the company’s vineyard. 
From up here, one has a wonderful view onto 
a city in transition with the construction site 
Stuttgart 21 for the new underground sta-
tion. The gentlemen take a seat at the long 
table in the cosy house. ‘Jetzt frogt’s hoit’ 
[Go ahead!], says Klemens Haselsteiner in 
his native Austrian German.

You both grew up in building contrac-
tor families. Was there always a helmet 
hanging from your wardrobe at home? 
Felix Neufeld: Not that, but my friends have 
always envied me, because I had great holi-
day jobs on my father’s building sites. 
Klemens Haselsteiner: My father was not 
a person who came home every day with 
construction dust on his shoulders. He was 
travelling a lot to take care of business.  
Visits to the construction site were rare for 
us children, and they were usually combined 
with nice trips. 

Your careers then took different paths: 
you, Mr Neufeld, decided against the 
family business, while you, Mr Hasel-
steiner, joined your father’s company. 
What were your motives in each case? 
KPH: When I was five years old, within our 
family the question was asked who was in-
terested in the business. I made the mistake 
of expressing my interest. (He laughs.) As 
the youngest of three, I should actually have 
let my older brothers go first, but they didn’t 
want to. I have always been fascinated by 
construction, because of childhood memo-
ries and because it is honest, tangible work. 
FN: I did not decide against the family busi-
ness but in favour of foreign countries. I was 
always drawn to foreign countries. That’s 
deeply rooted in my family. My parents came 
to Germany from Kazakhstan as emigrants. 
My sister lives in New York. Fortunately, my 
brother, who is a software developer, took 
over the family business. My father hasn’t 
asked me since whether I would still do it. 

and so we are slow. If we want to accelerate 
transformation – and we must – the tradi-
tional organisation with its many controls is 
more likely to get in the way. The challenge 
is to speed up yet remain thorough. In the 
construction industry, mistakes can quickly 
threaten the very existence of a company. 
Start-ups have a different corporate culture, 
and making mistakes is almost a matter of 
principle. 
FN: I also believe that we need to change the 
way we think. Some of our previous initiatives, 
for example, on digitalisation, have not been 
successful. Informatics support for construc-
tion sites is still based on Excel and e-mail 
systems. Workers feel that new software is 
more of a burden than an improvement. The 
crucial question is: How do we ensure that 
people only deal with digitalisation in a sub-
tle way and don’t waste time on processes 
perceived as unnecessary? 

Mr Neufeld, your start-up Disperse is 
based in London, and your customers 
are almost exclusively construction 
companies in the Anglo-Saxon region. 
How do you experience the corporate 
culture there? 
FN: It is different. Some are agile and dynam-
ic, others are bulkier and more bureaucratic. 
Then there are the family-run companies that 
define their field, keep their self-defined inter-
ests in focus, and cooperate well within this 
framework. The latter are never as fast as the 
premium construction companies, but they all 
move. The most effective of these companies 
realise major construction projects with sales 
in the billions, and focus on large cities such 
as New York or London. 

What does it mean for a start-up like Dis-
perse to work with large corporations?
FN: One problem is that the bureaucracy 
kills you. As a start-up with more than 100 
employees, we have matured, but our aim 
is to ensure that the processes on the con-
struction sites all interlock, create added 
value and achieve a certain dynamism and 
speed. Often, large-scale projects with large 
corporations can be a headache, as the many 
actors involved slow down the processes 
considerably. 

You are active in UK and the US, but not 
in Germany. How much do the structures 
in these markets differ? 
FN: In Germany, people are very process- 
oriented, working step by step on a defined 
plan. In England and the US, you act more 
freely. You don’t need as much effort to 
redesign existing processes. That’s why 

That was usually the first question on the 
phone: ‘Will you come back?’ Now that’s 
settled. 
KPH: That’s very interesting. I always wanted 
to get away too. I spent five years in Russia for 
STRABAG, studied in the US, and worked for 
another five years in Stuttgart, which for me is 
also a foreign country. I’ve since settled down 
and, as a family man, I like being at home. 

Both of you appear unconventional 
and casual – you do not epitomise the  
cliché of the executive with tie and 
pocket square. Does that already count 
as modern management culture? 
FN: I think it simply suits us and also our 
industry, where people are cooperative and 
pragmatic, have a strong sense of community 
and are solution-oriented when problems 
arise. People are solid and trust each other, 
and that’s how we act. 
KPH: I describe people in the construction 
industry as positively crazy; I like the human 
touch and honesty. There’s no time to beat 
about the bush in the construction industry. 
Nobody makes a pretentious appearance. 
That suits me well. 

But the construction industry faces 
changes greater than the dress code 
for managers. Do you see the industry 
and your companies equipped for rapid 
technological change and the challeng-
es of sustainable management?
KPH: STRABAG is geared towards risk 
management, with strong hierarchical struc-
tures and control mechanisms. It makes 
sense, because the Group has to manage 
risks easily running into millions. The dis-
advantage is that every decision is questioned, 

‘I describe 
people in the 

construction in-
dustry as positively 

crazy; I like the 
human touch and 

honesty.’  
Klemens Haselsteiner

 Speaking of
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technology companies often first serve the 
Japanese or American markets and then 
the German market, since here there is of-
ten a delayed, even reluctant reaction to 
innovation. 
KPH: The Anglo-Saxon world traditionally 
knows well how to question existing struc-
tures; however, they accept complicated 
processes and delays or less optimal pro-
cedures. 

Has there been any contact between 
Disperse and STRABAG in the past? 
FN: A year and a half ago we spoke to each 
other and both sides felt that the time was 
not yet right for cooperation. Disperse was 
simply too small. But we have since grown. 

Mr. Haselsteiner, what are STRABAG’s 
current requirements to cooperate with 
a start-up? 
KPH: It is always clear what a start-up 
should bring to the table. Most of the time 
it is us who do not know what we want, or 
we want a lot at once. For example, there 
are regional differences in our Group coun-
tries; transportation infrastructure builders 
in Berlin hope for something different from 
new technologies than structural engineers 
in Warsaw do. The range is enormous and it 
is always a question of who wants what and 
at what point in the individual Group units. At 
Group level, however, I strive for uniformity 
in the structures wherever possible, without 
isolated solutions, and always with a sense 

of proportion. You quickly reach your limits. 
Intelligent solutions in smaller business 
units are easier to implement; sometimes 
it takes luck to end up in the right unit in 
the respective country, which wants the 
respective solution from the start and is 
committed to it. Ideally, a group like STRA-
BAG must then succeed in systematically 
and quickly applying such solutions to other 
units. We still have to work on this. If a start-
up is accepted for use at Group level, the 
size of STRABAG requires perseverance 
and patience, which unfortunately are not 
outstanding characteristics of start-ups. 

Mr Neufeld, did you set up your start-up 
to change the construction industry?
FN: Originally, we didn’t want to get into 
the construction industry, but to instead 
support companies in the process design 
of dynamic and technical procedures with 
deep learning. On the construction site, 
this was only considered possible to a cer-
tain extent, as every project is different. 
However, we soon realised there are many 
processes there that are at least similar. To-
day, we are convinced that the construction 
industry offers perhaps the greatest scope 
for innovation. 

Mr Haselsteiner, for a Management 
Board member responsible for digitali-
sation and innovation, change is what´s 
natural. How can this be implemented 
strategically in a large corporation like 
STRABAG? 
KPH: Large companies have a tendency 
to say: ‘We don´t lower our sights.́  At the 
very least, you reach for the stars and un-

‘Today, we are 
convinced that the 

construction 
industry offers 

perhaps the 
greatest scope for 

innovation.’  
Felix Neufeld
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fortunately sometimes you forget that you 
have to get the users on board to make it 
work in our business. But we can’t just act 
like a start-up either. Nor can automation, 
as in serial car construction, be applied to 
highly individual construction projects like 
Stuttgart 21. We must balance initiating 
change in smaller steps on the one hand 
with standardising processes throughout 
the Group on the other, and we must suc-
ceed in both. We want to give all employees 
on every construction site the freedom to 
develop solutions to very specific problems. 
We want to have small teams that work on 
the subject in a practice-orientated manner. 

Mr Haselsteiner, what could a group 
take over from a start-up?
KPH: So far, the approach has usually been 
defined by the constraints. However, digi-
talisation and innovation mean doing things 
differently than before. The art – and chal-
lenge – is to combine the mindset required 
for this with our traditional business, which we 
have been doing for decades. That is why I 
am trying to combine the start-up culture with 
our group-driven desires for innovation and 
digitalisation. If we succeed in this with only 
10% of our projects, I am already satisfied. 

A company like STRABAG possesses a 
lot of know-how. What does a start-up 
offer that you do not already have?
KPH: They’re nimbler, as a rule, with more 
risk taking, speed and courage in implemen-
tation. We look for help and open up, but 
with our size and inertia, start-ups often run 
out of steam before we have become more 
agile and an effective way of working can be 
developed and applied together. 
FN: We think in terms of partnership and 
being process-orientated. We ask ourselves 
how we can develop projects with sufficient 
added value. In software development, the 
dynamics of venture capital are always prob-
lematic because the idea that a developer 
simply sells a finished product to the custom-
er and then terminates the contact still exists. 
That does not work out in the construction 
industry. Proof of this is the widespread use 
of ‘zombie software’ on construction sites. 

What do you mean by that term? 
FN: Zombie software processes amounts 
of data over long periods of time without it 

It has been shown that well-intentioned 
products from the drawing board often do 
not go down well at the base and are only 
partly used. 

Mr Neufeld, what role do innovations 
play in your start-up?
FN: The relationship between costs and 
benefits is what drives our work. We do not 
want to change the industry. Our idea is more 
pragmatic. We want to understand processes 
on the construction site. To do this, we go 
to the construction sites to check whether 
a development actually offers added value 
on-site for the processes and the employees. 

‘We want to give 
all employees on 

every construction 
site the freedom to 
develop solutions 

to very specific 
problems.’  

Klemens Haselsteiner

 Speaking of
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being used or developing any real benefit. 
Look at the countless apps circulating in 
companies – we often see employees who 
have downloaded apps months ago without 
ever using them. 

What effect is the pandemic having on 
your company?
FN: We are actually experiencing a positive 
economic effect. We acquired five new con-
struction companies as customers this year, 
the reason being that previous processes did 
not work under the current conditions and 
the companies’ staff were sitting at home. 
That said, the situation also presents more 
difficulties for us. 
KPH: For us it was also a catalyst. Crisis 
forces us to change. You have to become 
more willing to take risks and break new 
ground faster. 
FN: One thing I like is the new focus of our 
customers on actual added value. Up to 
now, we have often been asked questions 
about minor issues and irrelevant technical 
gimmicks. The goal was often not clear and 
the necessary prioritisation was lacking, 
as things were generally going well for the 
construction companies. 

If we were to meet again in five years, 
what goals would you both like to have 
achieved by then? 
FN: Our aim is to free the project teams from 
many of the administrative processes on the 
construction site and provide them with the 
right information at the right time and in the 
right format. Only then can they concentrate 
on project management and find creative 
solutions to the problems. This is what makes 
a successful start-up. You focus on achieving 
a strong positive impact. Everything else, 
including growth into other countries and 
areas, is derived from when and where we 
can best help. 
KPH: I would like to say that, in five years’ time, 
a marriage between an agile and risk-taking 
start-up and us has proven to be successful. 
We are setting the course for this. And that 
we have also implemented further digitalised 
processes, demonstrably developing a high 
added value. Robotics is important for our 
industry – we have to get applications up 
and running quickly. If we can relieve the 
burden on our experts who work outside 
in all types of weather and free up new ca-
pacities for further successful projects, then 
I am satisfied. Our focus will always remain 

on the construction site, but as a Group we 
must also pay more attention to overriding 
issues, such as the scarcity of resources or 
environmental and climate protection.

Disperse.io 
The London-based start-up combines 

high-resolution 360° images of construc-
tion sites with plans, creating com-

prehensive, daily updated digital twins 
of construction projects. Algorithms 

based on artificial intelligence promptly 
compare target and actual conditions, 

e.g., in the finishing trades. Defects 
are quickly detected, and damage and 
risks are reduced. Using an automated 
photo-as-built timeline, each construc-
tion stage can be tracked in analogue 

form as a Google Street View, even in the 
post-construction phase. The application 
supports construction meetings and also 
arbitration. Disperse (www.disperse.io) 
works with numerous large British and 
US construction companies. A quarter 

of the company is owned by its 170 
employees.

Klemens Haselsteiner began his career 
in 2004 with the auditing company KPMG 
in Austria, gained professional experience 
with a Russian industrial group and joined 
the STRABAG Group in Russia in 2011. In 
2015 he became Commercial Business 
Unit Manager for turnkey construction at 
the German STRABAG Group company Ed. 
Züblin AG, Stuttgart, and in 2018 he took 
over the commercial management of the 
Subdivision Stuttgart. Klemens Haselstein-
er has been a member of the Management 
Board of STRABAG SE since 1.1.2020. 

Felix Neufeld worked for over seven years 
in his father’s construction company, Neu-
feld Bau Center GmbH & Co KG, assisting 
in construction management and taking 
over tasks in IT administration. In 2015, with 
Dennis Konoplev, he founded the start-up 
Disperse, with headquarters in London and 
branches in Sarajevo, New York, Mostar 
and Yerevan. Felix Neufeld acts as CTO at 
Disperse.
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The aim of the research project, which is funded by the Federal Ministry of 
Transport and Digital Infrastructure, is to develop an autonomously operating 
road paver. Until now, these machines have been operated manually when paving 
roads. On motorways, this is a dangerous and, above all, mentally stressful job, as 
road traffic is often only a few metres away from the construction crews. The aim 
of the research is to develop a technology that allows paving to be monitored and 
controlled from the driver’s cab. Long term, the machines will work autonomously, 
so workers no longer have to move around in potentially dangerous areas. 

In this project, MOBA is developing sensors which measure, for example, the 
temperature, density, thickness and other quality criteria of the laid road surface 
in real time, and from this data, also enable the machines to be controlled. 
STRABAG provides construction sites, 
construction machinery, its own devel-
opment infrastructure and, of course, 
the know-how of its employees for the 
necessary tests.

PARTNER IN ROBOTICS
Alfons Horn is Chief Development Officer 
of MOBA Mobile Automation AG. The 
company, based in Limburg an der Lahn, is 
one of the world’s leading developers of  
automation solutions for construction  
machinery. Alfons Horn and his team are 
working with STRABAG, for example, on 
the project Robot Road Construction 4.0, 
which we reported on in ForeSite 2019.

Mr Horn, what is the core competence of your employer?
MOBA Mobile Automation AG is a sensor specialist! Sensors play 
a decisive role in measurement technology, so we always develop 
these components for our applications ourselves. New exciting tasks 
are web-based technologies. Customers today want to access their 
data from all over the world and store them in the cloud. 3D systems 
are also gaining in importance, for example to control construction 
machinery in space. Only those who understand these applications 
and know what is important to the people to work with them on 
construction sites can develop the right sensors. Ultimately, we 
mathematically describe how a construction machine works and 
reacts to its environment. 

What fascinates you about this work? 
As pioneers in new technology areas, we are constantly breaking new 
ground. At present it’s robotics. In the future autonomous machines 
are designed to operate on construction sites. This is our big goal 
and also that of STRABAG. Together we are preparing the first steps 
on this exciting path. 

What are the benefits of these activities? 
Robots, or autonomously controlled machines, make work safer and 
easier for people, but also more interesting. This is very important for 
our industry. It is becoming more and more difficult to find people 
willing to engage in the hard work on a construction site. Operating 
smart robots would be much more attractive. 

What role does STRABAG play in these projects? 
STRABAG can provide us with a suitable construction site for the 
tests for every project. Above all, STRABAG has unique know-how 
in construction, which helps us developers to work out the appro-
priate solutions. And, of course, the human aspect also counts. We 
have worked with STRABAG colleagues for years, always in a very 
successful and professional manner, which has resulted in numerous 
personal contacts. We greatly appreciate this partnership.

PROJECT EXAMPLE: ROBOT ROAD CONSTRUCTION 4.0 

Alfons Horn, Director of Development, MOBA Mobile Automation AG 

MOBA Mobile Automation AG 
Location: Limburg an der Lahn
Employees: +500 (17 subsidiaries worldwide)
Turnover 2018: €70 million
The company is one of the TOP 100 Innovators in Germany.*

*moba-automation.de/news-presse/artikel/moba-mobile-automation-gehoert-zu-den-top100-innovatoren-deutschlands
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PARTNER IN ROAD 
CONSTRUCTION
Prof. Dr Ulf Zander heads the Department 
of Highway Construction Technology at 
the Federal Highway Research Institute 
(BASt). This departmental research facility 
within the Federal Ministry of Transport and 
Digital Infrastructure (BMVI) is dedicated to 
traffic safety and technology, vehicle tech-
nology and road and bridge construction. 
BASt worked with STRABAG on the Re-
laxed Hybrid project. 

Mr Zander, what is the core competence of the Federal High-
way Research Institute?
In Germany, the BASt is the institution where all research results rele-
vant to road engineering come together. We possess the competence 
to significantly steer and finance research in this field and – together 
with the road construction administration and industry – to implement 
the results in regulations. We see ourselves as a neutral, objectively 
evaluating authority. 

What fascinates you about your work? 
I find the development and implementation of new ideas for road 
construction particularly exciting. In the past it was often about new 
materials or construction methods and processes, but today digital-
isation adds another component. The many and varied demands on 
what we build generate many questions that initially appear simple but 
sometimes turn out to be complex, which makes them interesting to 
me. If a road network is in poor condition, you cannot simply take a 
lot of money and put out to tender all the necessary measures without 
considering the traffic impact, to give a banal but topical example. 

What are the benefits of these activities? 
We almost always look to the future; we try to solve current and future 
problems to create balanced and good conditions for society, the 

On its research site, BASt is investigating the behaviour of relaxed concrete 
slabs together with STRABAG. So far, calculations have been used to deter-
mine the required thickness of the superstructure. Due to the general lack 
of experience in this field, the asphalt is often thicker than experts consider 
neces sary. This safety margin, due to a lack of knowledge about the con-
struction method, represents potentially enormous savings. On the BASt test 

site, such a road structure was constructed with a large number of sensors to 
measure stresses and strains and was equipped with a time-lapse traffic load 
by a mobile load simulator (MLS30). The relevant stresses 
in the asphalt and the tolerable number of axis transitions 
can later be used as input variables for exact mathemati-
cal dimensioning of this design.

Prof. Dr Ulf Zander, Department of Highway Construction Technology, BASt 

economy and the environment. In road construction technology, this 
often involves a balancing act between good economic conditions 
for the construction industry, acceptable adverse effects for road 
users and minimal environmental impact. Ultimately, progress for 
all is our goal. 

What role does STRABAG play in these projects? 
I am very glad that STRABAG is committed to progress in road con-
struction. Our research site duraBASt was created to cooperate with 
industry, to bring together knowledge and experience from research 
and practice. As a taxpayer-funded institution, it is important to us 
that our projects serve both the companies and the general public. It 
also involves to what extent the partners want to use the knowledge 
gained for themselves or to provide it to the professional public. In 
the Relaxed Hybrid project, we pursue a very open approach with 
STRABAG. If findings can be used by all interested parties, innovations 
will be driven forward more quickly.

“RELAXED HYBRID” 
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Federal Highway Research Institute (BASt) 
Location: Bergisch-Gladbach 
Employees: 400 
Budget: €49 million/year 
Research: more than 500 internal and external projects per year 
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DIGITAL 
TRANS-
FORMATION
Tablets and smartphones are everyday tools on our construction sites, and digital 
data is a new virtual building material; recorded and analysed in real time, they allow 
new forms of collaboration and transparency. Digital innovations also enable us to 
better master challenges such as resource and cost efficiency and work safety – 
and they offer us fascinating new opportunities to make the construction industry an 
even more exciting, versatile and future-orientated working environment. 
In this chapter, you can read about the solutions with which STRABAG, as a pioneer, 
is driving digital transformation. 
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BUILDING WITH 
DIGITAL DATA

DIGITAL QUALITY 
ASSURANCE

BUILDDOJO THE NERDY NERD

A BIRD’S EYE VIEW

BLOCKCHAIN 

WORK SAFETY

Component tracking [p. 22],  
concrete delivery [p. 27], digital 

tact control [p. 28] and a  
paperless construction site  

[p. 29] – new digital technologies 
provide greater transparency on 

the construction site. 

Page 22

A new app for 
more efficient 

site inspections.

Page 40

In Copenhagen, an interdiscipli-
nary team rehearses the use 

of blockchain technology. 

Page 34

Platforms and apps enable safe 
working conditions on the con-

struction site.

Page 44

Fewer Excel files 
through automated 
data management. 

Page 32

Lisbet Qvist leads 
a team for digital innovation 

in Copenhagen.

Page 30

View from above – construction 
site documentation through 

drone photos.

Page 42
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What? 
When? 
Where?

  826 windows in a smart database 
in Berlin. 

  A digital clock for a building  
project in Geesthacht. 

  A virtual concrete diary in  
Stuttgart.

  A paperless construction site in 
Switzerland. 

  Four projects that show how  
digital applications create more 
transparency and require and  
encourage partnership among  
all people involved.  
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Schönefeld, Mizarstraße – ZÜBLIN is building 
three office buildings with a floor space of 
almost 25,000 m2 within sight of the new 
Berlin-Brandenburg airport. With 826 win-
dows being installed here, one has to keep 
an overview: What has been delivered, what 
has been installed, which windows are stored 
on the construction site, where is rework nec-
essary, and where are they already finished.
Nicole Zenk, plant manager at the window 
manufacturer hilzinger, says, “Until now, we 
never really knew what happened with our 
windows at the construction site, and, con-
versely, our client did not know where we 

stood in production.” Such transparency is 
now possible by digital component tracking, 
developed on various ZÜBLIN construction 
sites by numerous teams consisting of ex-
ternal partners, the Group’s own software 
development ITC Engineering, the Central 
Technical Division and the ZÜBLIN Subdi-
visions North and Stuttgart. Together with 
hilzinger, this tool is used for the window 
discipline in Schönefeld. 

Several dozen windows are currently being 
unloaded from a truck. An employee of the 
window manufacturer uses a hand scanner to 

1: DIGITAL COMPONENT TRACKING

scan the QR codes pasted on each window 
frame. This code marks, for each of the 826 
windows produced for this construction site, 
the beginning of the life cycle.
 
Dirk Otterson, Project Coordinator in the 
Central Service Department of the ZÜBLIN 
Subdivision North, has been a member of the 
mixed team behind the component tracking 
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Discover more 
exciting details 
with the 
AugInno App!

From the (so called) window list in planning, ZÜBLIN has assigned a QR code to each window of the Schönefeld project, which displays information such as size, colour 
and installation location. The codes are sent to the window manufacturer, and when the products are ready for delivery, each window is scanned. The production pro-
cesses at the supplier and the status of installation at the construction site can be viewed transparently on the group-wide IRIS platform. 
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since March 2019 and accompanies the 
application with visible enthusiasm. “In 2019, 
for the first time, we in the Subdivision North 
used the tracking at the construction site 
Stadtquartier Südkreuz in Berlin, not for the 
window tracking, like here in Mizarstraße, but 
to provide more structure and transparency 
to the complexity of the more than 6,600 
semi-precast concrete elements we used 
for the Stadtquartier Südkreuz at that time. 

fails to meet deadlines or other problems 
occur in the production, delivery or instal-
lation process. “Then nobody has to wait 
unnecessarily,” says Zenk, adding, “This is 
not monitoring, but a partnership-based 
cooperation in which people help each other.”
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For window manufacturer hilzinger, tracking 
starts the moment the order is placed. “That 
way, we know which contract documents 
are still missing; also, the deadlines to be 
held are visible to everyone,” Nicole Zenk 
explains. The QR code provides information 
about production planning, and the actual 
production progress can also be tracked. 
And this disclosure of the processes to her 
customers does not cause the plant manager 
any headaches. “It’s not that the client is now 
constantly looking over our shoulders, not 
even if we are behind in our own planning. 
These delays only become a problem if those 
on the construction site don’t know about 
them and cannot adapt their plans.”

Dirk Otterson echoes that sentiment. “If a sup-
plier delivers components for certain areas of 
work later, we give priority to other construction 
stages. Or if the supplier has already produced 
enough windows and delivers earlier than 
planned, we know to bring forward their instal-
lation on the construction sites, if necessary.” 
Knowledge is power – and digital component 
tracking makes this knowledge available. 

In the future, automated e-mails will be sent to 
all stakeholders if a supplier such as hilzinger 

“Component tracking is our first application 
for 3D viewer support of BIM models in our 
web platform IRIS. It is suitable for trades 
with a high degree of prefabrication, long 

transport routes and high relevance for the  
construction process. We also track the 
planning and now develop standards, so 
that we no longer have to reconfigure our 

software for each new construction project. 
As a software development team, ITC relies 
on the support of operational colleagues – 
they mediate between the requirements of 
the construction sites and the implementa-

bility of software development.”

Marion Behrens, Function Lead of IRIS 
Software Development at ITC Software 

Engineering

Dirk Otterson, ZÜBLIN Subdivision North, 
Central Service Department, has accom-
panied the digital component tracking as 
Project Coordinator for digital applications 

from the very beginning.

Arrival at the construction site – an employee of window manufacturer hilzinger scans a new delivery. The status of each 
individual window becomes visible to all those involved on the group-wide IRIS platform. 

OTHER PARTIES INVOLVED
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to component tracking, she and her team 
always knew how many windows remained 
unmounted on the construction site, so de-
livery schedules could be regularly adjusted 
and transports organised just in time, ready 
for installation on-site.

Acting like partners
Dirk Otterson prefers to speak of partners, 
rather than suppliers. “These projects require 
a partnership approach. Those who want 
to use and share data must cooperate and 
create transparent processes – this also ex-
tends to third parties.” Otterson switches on a 
projector that throws a large 3D model on the 
wall in the construction management’s con-
tainer. The individual windows can be seen, 
and different colours indicate the current 
status. Charts with figures flank the models. 
“We can see which windows have been de-
livered, whether they are on the construction 
site, which ones are rainproof, which ones still 
need reworking, and which ones have been 
repaired,” Otterson explains.

The decision to participate in this project was 
an easy one for those responsible at window 
manufacturer hilzinger. “The Construction 
Management of ZÜBLIN introduced us to 
component tracking at the beginning of the 
project,” Zenk says. Since the company also 
carries out tracking of its own production, there 
was a great deal of interest. “What is our ben-
efit if everything goes according to plan in our 
factory and we lose contact with our product 
as soon as the windows leave the plant?”

According to Zenk, a project has never run as 
smoothly as this one has in Schönefeld. She 
also sees another advantage in the optimised 
delivery. “Something can always happen on 
site, which is why we don’t like to store the 
windows there for long periods.” Thanks 
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Nicole Zenk checks the status of the window installations with Ralf Burckhardt, 
Site Manager for the structural work. 

Daniel Fleischmann, Head of Internal Services for the Business 
Unit Brandenburg/Sachsen-Anhalt of the ZÜBLIN Subdivision 
North, feels at home in the construction and IT world and is behind 
numerous digital developments in the Group. He has also worked 
on component tracking and digital tact control, sometimes even 
in his spare time. 

How would you describe the change on construction sites 
caused by the new digital tools?
The internet of things is reaching the construction site; we no longer 
just store data in programs or files, but have to think in terms of data 
hubs. I always imagine a data department shop, where everything 
is well sorted and everyone can readily choose what they need. 

You are a source of ideas and one of the key developers 
of applications such as component tracking and digital 
tact control. What drives you?
I wanted to be an inventor as a child. But everything in the world 
seemed to have already been invented. With the best will in the 
world, I could not imagine what had not yet been invented. So, I 
combined existing things or ideas to create something new from 
what I already knew. 

Digital tact control is one such example. The beginnings were 
already made by the Subdivision Stuttgart in 2011, back then in 
a great project with Porsche for an analogue LEAN cycle man-
agement – I have compiled and continued these approaches 
with my colleagues.

How should one imagine such a creative process?
I admittedly do a lot in my free time. Others have a hobby, go 
to the workshop and make something, whereas I sit at the 
computer and program. I was working as a site manager, and 
programming the first version of the digital tact control took me 
maybe two weekends. 

What do you need to work successfully? 
Freedom and trust. My business unit and subdivision man-
agement seem to have great confidence in me, even if I take a 
different approach. And you need a team. In the beginning, we 
worked on the digital tact control without an official order – we 
also threw a few rules overboard. Everyone was intrinsically 
motivated – we wanted to get something great going. Being 
well networked within the Group is enormously important for 
projects like this.

“We Have To Think in Terms of Data Hubs” 

Digital Transformation
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A visit to the construction site of Stuttgart 
main station – the sky is deep blue, the sun is 
shining. At a height of 12 metres, Franz Frick 
moves over a dense network of thousands 
of reinforcing bars, which taper off to form a 
funnel that measures 32 metres in diameter 
at its widest point. The foreman is located 
on one of 28 chalice-shaped pillars. The 
huge but elegant concrete shell structures 
are open at their respective tops. These 
“light eyes” are closed with a glass surface, 
permitting daylight to reach the platform hall 
located underground. 

Franz Frick, a tall Swabian, has been in the 
service of Ed. Züblin AG for more than 30 
years. He points to a steel gutter. “The con-
crete will flow down there, and plenty of it.” 
Up to 685 m3 of concrete are intended for 
one chalice-shaped pillar, the load of almost 
100 concrete mixing vehicles. Placing the 
concrete takes up to 12 hours, and requires 
exact planning during preparation and execu-
tion – concrete does not forgive inaccuracies 
or delays. 

When ordering, tracking and documenting 
the building material, Franz Frick has to co-

2: DIGITAL CONCRETE ORDER

ordinate with up to 10 parties involved, for 
example, the delivery company, the concrete 
mixing plant, the laboratory, the construc-
tion management, or disposition. “To order 
concrete, I used to fill out an Excel list, save 
it and send it by e-mail as an attachment,” 
Frick says. The disposition would enter the 
order into their database, which worked, 
but it was cumbersome, time-consuming, 
and errors crept in again and again when 
transferring by hand. 

Dr Jan Niklas Franzius, Senior Engineer in the 
Technical Service, Construction & Technolo-
gy department of the Subdivision Stuttgart, 
wants to find a fundamental solution to the 
problem: “On our construction sites, far too 
much data is still being recorded manual-
ly. We want to counter this chaos of Excel 
files with a uniform, user-friendly system.” 
Franzius, in cooperation with ITC Engineer-
ing, developed “digital concrete ordering”, 
a solution based on the IRIS platform. A 
similar system is also being developed for 
the retrieval of reinforcement. Eight foremen 
use the IRIS platform for concrete logistics 
at the Stuttgart 21 station construction site. 
It has been programmed by ITC Engineer-Ph
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ing and is constantly being refined. In IRIS, 
the concrete ordering program bundles all 
orders, order changes and information from 
on-going construction site operations, which 
would otherwise have been passed back 
and forth individually between the persons 
involved in the concrete order. In addition, 
all data recorded in IRIS is collected and 
available for the site documentation. This 
saves a lot of time and allows more control 
over the progress on the construction site 
and the materials used. 

“The delivery note for the concrete is now 
always available to me in digital form,” Franz 
Frick says. “I can check at any time, for ex-
ample, what the quantity of concrete ordered 
and delivered per day is, or where exactly the 
mixing vehicles are located.” The arrival and 
departure times of the vehicles are logged 
automatically, as well as the start and end 
of unloading. This perpetually updated data 
provides the foreman with an overview in real 
time, also on mobile devices. “I don’t need 
to go to the office and look at the computer,” 
he says. “Therefore, I save a lot of e-mails 
and calls.”

Delivery is on its way – digital concrete order-
ing enables tracking and documentation of an 
order in real time. Weather forecast included.
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3: DIGITAL TACT CONTROL
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“The digitalisation of tact control can only 
be the first step. In the sense of a holistic 
production system, the next development 
must go in the direction of a digital trans-
formation of the construction sequence 

planning, in order to raise potentials here 
and simplify the project preparation phase. 

It would be the beginning of a continu-
ous data collection in the construction 

process.”

Daniel Sébille, Graduate Engineer (FH), 
Architect, Group Leader Process Planning 
& Construction Operation, LEAN Expert 

ZÜBLIN Subdivision Stuttgart 

Geesthacht near Hamburg, housing project 
Elbterrassen – ZÜBLIN is building 244 res-
idential units in three- to four-storey units 
here. Lena Spille, site manager, and Bernd 
Muck, foreman, are conducting their daily 
site inspection, which takes several hours. 
They meet painters painting the walls; in other 
flats, underfloor heating is being installed. 
Spille and Muck each carry a tablet as they 
check the progress of work, quality, order 
and cleanliness during various painting jobs. 
“Thanks to the digital tact control, we know 
at any time how far along each of the trades 
is progressing,” Spille explains, adding, “At a 
glance, we can see the construction progress 
for each individual residential unit, check 
the performance of the various trades in a 
targeted manner, and if there are deviations 
from the target, take countermeasures and 
readjust the plan.” 
They enter their findings into their respective 
tablets. The information is then available to 
all those involved in the construction. Every 
morning, the trades exchange information at 
a brief status meeting, where they collabo-
ratively plan their next work. Marcel Genth, 

Jonas Trosse, LEAN Officer of the Subdi-
vision North, sits behind his laptop in the 
construction container. He processes data, 
displayed in tables on a screen on the wall. 
“We follow the construction process in real 
time through the digital tact control. This fa-
cilitates and improves communication on the 
construction site enormously,” he says. The 
data from the BIM models, the daily updated 
status assessments of the site management 
and planned deadlines and work, are put into 
relation. The result is a complete overview of 
the construction progress, the outstanding 
planned work and the open deadlines, a live 
cam into the data streams of the construc-
tion site. 
Trosse joined the project in 2018 with the 
working title “digital tact control panel” 
(dTST). “The core team behind this devel-
opment saw itself as a kind of start-up within 
the Group,” Trosse says. Eight people from 

for example – a young man in blue overalls, 
an employee of a building services supplier – 
discusses the upcoming tasks with Spille 
and Muck in short sentences. “Thanks to 
digital cycle control,” he says, “I can plan 
the deployment of our people down to the 
week. We always know how far along the 
other crafts are and don’t have to tread on 
each other´s toes.” 

Lena Spille, Site Manager, and Bernd Muck, Foreman, on the daily site inspection. The status of the current work is 
documented on a tablet in the digital tact control – the crafts can then plan.

OTHER PARTIES INVOLVED

Discover more 
exciting details 
with the 
AugInno App!

Digital Transformation
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The pract ica l su i tabi l i t y of Open-
BIM-2Field technologies is demonstrat-
ed by the model-based work during the 
renewal of the hydroelectric power plant 
in Flums, Switzerland. The responsible 
planner company Pöyry (now AFRY) had 
only supplied the implementation plans 
in digital 3D models, giving birth to the 
paperless construction site project. “To-
gether with the client SAK, we decided to 
try this pilot project,” Stijepan Ljubicic, the 
responsible BIM Manager at STRABAG, 
notes. In May 2019, STRABAG AG was 
awarded the contract for building lot 1 
by SAK for CHF 2.5 million, and bought 
three iPads.

3D models via the cloud 
on a tablet
Before the 3D models could be trans-
ferred directly to the tablets of employees 
via the cloud as the digital twin of the 
construction site, processes such as 
excavation, staking out, formwork and 
reinforcement work had to be set up anew 
by all the trades in what they referred to as 
ICE (Integrated Concurrent Engineering) 
sessions in the coordination phase. Site 
Management and Planning now change 
plans in the open IFC (Industry Foundation 
Classes) exchange standard, which are 
immediately visible in the model. Using 
an iPad, employees use the 3D models 
to pick up what they call stakeout points. 
A Bluetooth bridge transmits these to 
electronic total stations, which display 
the exact position of the stakeout points 
on the construction site by laser. A fore-

man, for example, can then rotate, cut 
or enlarge the views of an area in the 3D 
model as required.

Further than you think
None of this is possible with the usual 
printed 2D plans. In addition, it takes 
several days to incorporate changes to 
the plans and then send them back to 
the construction site by post. Stijepan 
Ljubicic says, “Our project shows how 
far we have come, even though we are 
only at the beginning and have not even 
touched the important future technol-
ogies: blockchain, artificial intelligence, 
3D printing – the paperless construction 
site forms the digital foundation for all of 
this. The continuity of digital data is a pre-
requisite for everything to come.”

During the renewal of the hy-
dropower plant in Flums, all 
plans are placed directly on 
the tablets of the employees. 
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Paperless Construction Site

the Subdivisions North and Stuttgart par-
ticipated, covering the areas of standardi-
sation and knowledge transfer, network and 
communication, hardware and software, 
and working methods and tools. They met 
every fortnight via online chat or just for a 

“digital coffee break”, gradually building up a 
digital solution based on an analogue LEAN 
method for tact planning and control from 
2011. The prototype was used at the Theo-
dor-Fontane-Höfe construction site in Berlin. 
Since then, the digital application has been 

used several times with great success and 
has caused a sensation within the Group: A 
group-wide solution is already being worked 
on – the cycle is soon to be digitally controlled 
on all STRABAG construction sites.

left: Jonas Trosse, LEAN Officer of the ZÜBLIN Subdivision North, Central Service Department, believes that it is possible to work in a 
group as if in a start-up. right: Everything in step? Bernd Muck (right), Lena Spille and Jonas Trosse discuss the construction progress 
in front of the digital tact control panel.



30

Even as a little girl, Lisbet 
Qvist knew where she 
would one day work: on a 
construction site. 
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The Nerdy Nerd

Lisbet Qvist calls herself and her colleagues 
the “nerdy nerds” – in the positive sense of 
the word, one is unconventional in dealing 
with new technologies. The Dane studied 
Architectural Technology and Construc-
tion Management. Today she leads a small 
but creative ZÜBLIN team in Copenhagen, 
which deals with such topics as change 
management, especially the implementation 
and development of new digital tools. Qvist 
grew up with construction: “My father was 
a carpenter. His work fascinated me, even 
as a child. I particularly liked his drawings.”

Qvist now constructs on the computer what 
her father at the time skilfully put on paper, by 

hand. But she still has a preference for paper 
today. And when a project is too complicated 
to explain or understand, she quickly sketch-
es a vivid comic strip.

New qualities
The construction industry, which, as a cliché, 
is more of a boy’s dream, is still viewed as 
male-dominated. But she feels respected and 
recognised. “We also share the same sense 
of humour – that’s important.” As a leader, 
Qvist has her own style. She observes that 
new qualities in management are gaining 
ground in Denmark. “These include the ability 
to combine work and family life, as well as an 
appreciative attitude towards employees; for 
example, through a good feedback and error 
culture.” Lisbet Qvist introduced monthly 
one-on-one meetings with each colleague 
in her team, something that is not common 
in other units. 

“Nevertheless, construction is a demanding 
and often tough industry,” she says. “You 
have to be able to assert yourself.” She claims 
she does not shy away from controversy. 
But she does not believe in the maxim that 
a manager must, above all, show strength. 
“We work best when we all relax a bit and 
aren’t confrontational.” 

In her case, this also applies to her private 
life: Qvist’s husband also works in construc-
tion, as a civil engineer. “So, of course,” she 
says with a laugh, “we discuss our work 
over dinner.”

“My father was a 
carpenter. His  
work fascinated  
me, even as a child.  
I particularly liked 
his drawings.”
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Data is considered the new gold in the digital age. 
Their evaluation can make processes smarter 
and more efficient, allow important predictions 
to be made, and above all relieve working peo-
ple of monotonous, repetitive and error-prone 
tasks, but there is one problem: to really use 
them, data must be collected, transferred and 
prepared correctly. 

Especially on a construction site, this effort is 
often even greater than the actual benefit of 
the evaluation, since numerous different trades 
and project participants collect their own data, 
which must be processed and analysed in a 
consolidated way in the overall context. Lisbet 
Qvist knows the dilemma: “In our projects we still 
spend far too much time manually transferring 
and maintaining endless Excel lists. This is not 
only time-consuming and annoying but also a 
latent source of error, as incorrect entries can 
creep in with every manual transfer.” 

Together with start-up Manawell Technologies, 
Lisbet Qvist and her team looked for a way to 
automate the manual transfer of data. The team 
initially focused on information generated via the 
Thinkproject platform, a cloud-based solution 
that enables digital cross-company collaboration 
and information management in construction 
projects. However, to create the monthly financial 

reporting statements, the project managers still 
have to manually transfer this data to other sys-
tems or manually search for missing information.

20 minutes less screen time
In mid-February 2020, BuildDojo, a first cloud-
based interface, was available to the project 
team as a test version on the two construction 
sites in the Carlsberg City District located in Co-
penhagen. The trade-specific contract sheets, 
which had been processed manually on a daily 
basis by the project management, were now 
created automatically by combining two software 
applications. 

Qvist started the BuildDojo test project to save 
the site management 20 minutes a day from 
time spent maintaining data: “So they spend 
less time in front of the computer,” she explains, 
and more time on the construction site. Over the 
duration of the project, the Carlsberg City District 
construction site would have saved an impressive 
2,400 hours, which site managers could use for 
other, more important tasks. In a next step, the 
settlements with the supplier companies are also 
to be processed automatically. Qvist sees great 
potential for further increases in efficiency.

AUTOMATED DATA 
MANAGEMENT
With the Danish start-up company Manawell Technologies, 
ZÜBLIN is testing a solution for automated creation of
Payroll accounting. The platform BuildDojo promises great 
potential for further applications. 

2,400 
hours

predicted time 
savings when using 

BuildDojo on the 
Carlsberg City 

District construction 
site, estimated for 
the entire project 

duration
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Daniel Holm Kristensen, 
CEO and founder of 
Manawell Technologies, 
on developing BuildDojo. 

Mr Kristensen, in the run-up to develop-
ing BuildDojo you have conducted ex-
tensive interviews with site managers 
about their work with Excel files. What 
was the feedback? 
It was a nightmare. These are the words I 
heard repeatedly. Highly educated and very 
smart people spend an incredible amount of 
time searching for or transferring information 
into endless tables. 

Why is a large part of the work still done 
in Excel? 
Excel is the jack of all trades, as we say – 
spreadsheets that are effective, flexible and 
suitable for people without a bachelor’s de-
gree in computer science. But the application 
also has limitations when it comes to data 
security, and, above all, the sheets are usually 
so full, you can’t find what you’re looking for. 
When someone takes on a project, they have 
to deal with staggering amounts of data. 

Where does BuildDojo come in? 
We bring all the necessary information to-
gether in one place. Change requests and 
invoice updates, for example, should no 
longer be in two separate files. Changes 
happen unexpectedly and almost daily, both 
on the customer’s and contractor’s end. 
We are sitting here in the BLOX building. 
There were probably more than 50,000 large 
and small changes in this construction pro-
ject – the floor is moved from one level to 
another; a wall is moved. The finance and 
legal departments are involved, the contract 
management, to name but a few, and the 
project management. We make sure these 
stakeholders are guided through the project 
in a single path of data. 

Which technology can do this? 
We use some of the most widely used web 
frameworks; for example, NET + JS+, and 
database technologies such as SQL, and 
so we access a variety of data sources and 
Excel spreadsheets used by different users 
for varying reasons. We extract the data and 
combine them into a common view. This is 
basically business intelligence that can be 
used on a tablet, telephone or computer 
desktop. The user-friendly interface is aimed 
at the role of the project manager, who needs 

Daniel Holm Kristensen describes himself as an economist with an engineer’s way of thinking 
and an innate love of optimising things. 

“We Bring all Information 
Together in One Place“

an overview without having to learn or log in 
to multiple systems. 

What other possible applications do 
you see?
Synchronising the available data is only the 
first step. This information could also be used 
for planning or risk assessment, sharing it 
with people in management so they have a 
real-time overview.
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Searching 
for the 
Mango in the 
Construction 
Industry 

ZÜBLIN is participating in a research project in Denmark on po-
tential applications for blockchain technology in the construction 
industry. We met with the other project partners at BLOX in  
Copenhagen for an “open table” to discuss the project. Ph
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On this June morning, the glass façades of the 
BLOX reflect water and clouds. The six-storey 
building is enthroned directly on the inner 
harbour of Copenhagen. A steady stream 
of cyclists and pedestrians moves past the 
award-winning building. The Danish architec-
ture centre is based here, along with a res-
taurant, a playroom with huge building blocks 
for children, and a co-working zone spread 
over several floors. Lounge-like workplaces 
are arranged in labyrinthine nested cubes. 

In a meeting room overlooking the Inner 
Harbour, Lisbet Qvist and Mayes Ali from 
ZÜBLIN discuss with Niels W. Falk, CEO 
and partner of HD Lab, a data processing 
specialist and one of eight partners in the 
blockchain project. The table in the room is 
plenty big – more people are expected this 
morning. At this special place, which ZÜBLIN 
built from concrete, metal and glass, we 
talk today with experts from various fields 
about building with digital data. In 2019, the  
Danish Industry Foundation announced a 
research project with a volume of around  
€1 million to develop ideas to use blockchain 
in the construction industry. ZÜBLIN is in-
volved in this research project. 

Why are you involved in this project, 
Mr Falk?
Niels W. Falk: I like to familiarise myself with 
technologies and consider how to use them 
sensibly. Blockchain is no longer magic today, 
if you deal with it seriously. In this project, we 
want to go deep into the subject and consider 
what can be done with it. 

The Dane is neatly dressed in shirt, jacket 
and pocket kerchief. He speaks eloquently 
and entertainingly. The data specialist works 
in the BLOX building himself and appreciates 
the inspiring atmosphere, and he was also 
instrumental in developing the blockchain 
project. A tall man enters the room. Ole 

Open Table at BLOX in Copenhagen – ZÜBLIN has built this innovative building. Today there is 
a discussion about how digital technologies such as blockchain will revolutionise the building in-
dustry of tomorrow. Ole Berard, Mayes Ali, Lisbet Qvist, Niels W. Falk and journalists Lea-Marie 
Kenzler and Dirk Böttcher took their seats.
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Berard works for Molio, specialist for digital 
information infrastructures and also a project 
partner at Blockchain. 

Ole Berard: When we talk about blockchain, 
we must first talk about data. One of the main 
problems in the construction industry is that 
data from projects can hardly be reused and 
reutilised, because there are seldom stand-
ardised rules and regulations.  

According to estimates by Aon, a risk 
consultant to the construction indus-
try, up to 95% of construction data is 
lost when the project is handed over 
to the owner. 

Ole Berard: That’s exactly the problem. We 
not only have to ask ourselves how to recycle 
building materials but also recycle the data. 

Mayes Ali: The data are even a prerequisite 
for sustainable ideas; for example, on issues 
such as dismantling or recycling. There is 
often a lack of information about what exactly 
is built into buildings. A blockchain could be a 
reliable source of data for future generations.   

Can you be more specific?
Mayes Ali: For example, I am fascinated 
by a project from Walmart and IBM. They 
used blockchain to digitally reproduce the 
supply chain for mangos. From the minute 

the fruit is harvested to the moment of sale, 
all movements and data are stored in the 
blockchain. It takes only a few seconds to 
check where a mango was, when, with 
whom, and in what condition. This informa-
tion is unchangeable and can be checked 
by all those with access rights. The most 
important question we ask ourselves in our 
blockchain project is: What is the mango in 
the construction industry?

Is there an answer? 
Mayes Ali: To store the information about 
what has been installed, repaired and ac-
cepted in a building, how, when, and by 
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whom, unalterably in a blockchain would be 
an important first step to consider disman-
tling during planning and construction. Just 
as Walmart offers its customers an app to 
trace where the mango purchased comes 
from at any time, we want to tell our cus-
tomers exactly who designed and delivered 
the specific component of a building, what 
it’s made of, and who installed it. We are 
pursuing this goal as one of six projects in 
this blockchain project. 

Niels W. Falk: Exactly – that is the vision, that 
we don’t just say, ‘Hey, let’s track a window’. 
We track all of the components of a build-
ing, and we do it automatically. And if this 
data is stored reliably and unchangeably in 
a blockchain, standardised for every project, 
it becomes interesting. 

Mayes Ali: We see ourselves as pioneers 
who innovate so that others in the industry 
can follow. The six teams work independently 
on different problems. We also cooperate 
with IBM, which introduces us to the tech-
nology and current best practices from other 
industries. 

What other possible applications do you 
see in the construction industry? 
Mayes Ali: We want to track changes in the 
BIM models – who changed what, when, 
for what reason and with what effects. 
This is information for later decision-mak-
ing or accounting. Then we take care of 
smart contracts, i.e., whether we can au-

tomatically control invoicing; for example, 
if a subcontractor had deficiencies in its 
services, the cause is documented in the 
blockchain for all parties involved and the 
invoice is reduced. Logistics is exciting; we 
want to develop a digital twin of material 
deliveries to optimise logistics on the con-
struction site.

Blockchain is not a new technology; it 
has been tried and tested for decades. 
Isn’t the construction industry a little 
late?
Niels W. Falk: No, we are not too late. The in-
dustry is only now sufficiently digitalised to be 
able to use technologies such as blockchain. 
There are other industries at this point as well.

Ole Berard: But we are still at the beginning; 
we still have to explain to all parties involved 
what exactly blockchain can do and how 
to use it. What hinders us is the insufficient 
and uneven degree of digitalisation in the 
construction industry. This still holds us back 
from bigger developments. 

Niels W. Falk: I agree with that, and remem-
ber, Ole, it took us a year before we in the 
team even had a common understanding of 
the definition and explanation of blockchain 
technology, which we then presented to the 
outside world.

Mayes Ali: But we quickly realised how val-
ue-adding this technology could be. Con-
struction projects are becoming more and 
more complex, with more stakeholders and 
different suppliers and subcontractors. The 
more complicated these cooperations be-
come, the more that trust becomes an im-
portant issue. With blockchain you create 
that – trust. 

But how do you work together in this 
diverse team on corresponding appli-
cations?
Mayes Ali: We apply design thinking, initially 
developing the first wireframes and proto-
types for user interfaces. There were regular 
workshops, but then came the coronavirus, 
and unfortunately the exchange of ideas fell 
by the wayside until we repositioned our-
selves and used online formats to collaborate. 
For example, instead of physically testing 
processes on construction sites, we used live 
data and digitally simulated the processes.

Digital networking is the basis for digital 
applications. It requires those involved 
to make their data accessible. Is that 
even conceivable?

Niels W. Falk: I have a clear conviction: 95% 
of all project participants would share their 
data; it’s just that nobody really knows how 
to use this data. 

Ole Berard: We don’t even have a standard 
that allows us to share this data. In many 
cases we do not even manage to do this in 
our own companies. For me, this is the first 
step in implementing blockchain: we have 
to define what type of documents we want 
to use, what name we give them, and what 
type of data is stored there. 

Mayes Ali: For this reason, we developed an 
app that visualises the blockchain. It shows 
what data each stakeholder has to contribute 
and what we can do with the technology. 
And the platforms we’re now working on are 
predicated on other construction companies 
connecting to them and using a common 
blockchain infrastructure. We need to bring 
the big players of the industry together, so 
that the rest follow suit. You cannot set up 
such a technology as a company on its own. 
We have to collaborate.

Ole Berard: Blockchain also offers a decisive 
advantage in terms of transparency: the core 
of the technology is that all information is 
available to all authorised persons in unaltera-
ble form, but that does not necessarily mean 
everyone has access to all of the information.

Is this project already in practical use 
on construction sites?

Mayes Ali also belongs to the ‘nerdy 
nerds’ in Copenhagen. As Digital Manager, 
she represented ZÜBLIN A/S at the block-

chain project. When the magazine was 
published, she took up a new professional 

challenge. 

Ole Berard is Head of Digitisation at the 
Danish data specialist Molio. For him, 

uniform data standards in the construction 
industry are the prerequisite for technolo-

gies such as blockchain. 
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Mayes Ali: We have installed numerous sen-
sors to generate data. We also presented the 
project and our ideas to site managers. Now 
we are developing the necessary processes.

The door opens. A young man enters. Jakob 
Guldbrandsen works as an architect for Vil-
helm Lauritzen Arkitekter. The office employs 
more than 150 people, not only for archi-
tecture and construction but also for digital 
applications. 

Why is an architect involved in the block-
chain project?
Jakob Guldbrandsen: Pioneering projects like 
this are always exciting. In general, architects 
want and need to be on-board as early as 
possible for digital projects; especially since 
BIM, there have been many early decisions 
that will later have a significant impact on the 

data situation. I am convinced that we can 
do much more with the data we have today 
than we have done in the past, if we only 
change the way we handle this data. But we 
must also recognise that we are not yet truly 
a digital industry.  

How could one work differently? 
Jakob Guldbrandsen: At a moment like this: 
say that a customer wants to build a house. 
The customer makes applications, plans, 
specifications, and then throws everything 
over a wall, so to speak. We stand behind 
this wall, and so we have to understand what 
is meant by it, to make our design and throw 
it over the next wall, where there is the con-
struction company. With blockchain, we 
could finally make these walls, which block 
the view, transparent. 

We spoke at the beginning about how it 
took time to develop a common vision 
of this technology. Did that apply to 
you too? 
Jakob Guldbrandsen: Yes. I first had to under-
stand that blockchain is not a database into 
which we load files. Blockchain is a system 
that assures me that these files exist, which 
of them are the current versions, and who 
has edited or changed them. Understanding 
this abstract complexity was one of the most 
difficult things. The input from IBM helped us 
to see how consistent and structured they are 
in working with formats like design thinking.

Ole Berard: We are still learning. We need 
even more ambitious goals. I agree with you – 
we have many more opportunities than we 
have so far exploited.

Jakob Guldbrandsen: That’s also because 
our industry is so special, so distinct from 
others. And that is why what others have been 
doing for a long time would never work for us. 
That said, we are not so different. 

Ole Berard: At the construction sites people 
simply expect too much. New solutions must 
work immediately and perfectly; otherwise 
they will not be used for a long time. It is 
difficult to develop something in this way. 

Mayes Ali: Yes, we are innovative when it 
comes to solving concrete problems that 
keep coming up in our daily work. But we find 
it difficult to work on fundamental innovations 
and processes beyond that.   

Ole Berard: And that leads us to use this vari-
ety of platforms and tools on the construction 
sites, which were once developed to solve a 

specific problem. Blockchain, perhaps, also 
has potential because it can be an informa-
tion substructure in which the data from all 
platforms is combined, so a horizontal and 
transparent flow of information along the 
value chain is finally possible. 

The architect Jakob Guldbrandsen  
works for the Vilhelm Lauritzen Arkitekter 

office in Copenhagen. In his opinion, 
architects should be involved in digital 

planning as early as possible. 

Niels W. Falk is partner and CEO at the 
Danish IT company HD Lab. He is one of 
the initiators of the blockchain project. He 
believes the construction industry is well 
prepared to apply these technologies. 

The Blockchain Project  
proclaimed by the Danish  

Industry Foundation is based on 
the Ethereum technology. 

The project is divided into six 
projects: Lifecycle Tracking, 

Tracking BIM Changes, Decision 
Made by Clients, IoT Devices, 
Smart Contracts Defects and 

Logistics/Digital Twin.
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“THE DOCUMENT IS 
WRITING ITSELF”
Quality assurance teams often record hundreds of faults in large construction 
projects. Michael Lang from the Project Support team at the ZÜBLIN 
Subdivision Stuttgart developed a digital recording tool to create these reports 
more efficiently. 

Pen, paper, camera and clipboard – this was 
the equipment typically used for site inspec-
tions when Michael Lang started his job in 
quality assurance for the Project Support of 
the ZÜBLIN Subdivision Stuttgart in 2017. 
He did that often enough to soon tire of it. 
“In winter, or when it rained, the notes were 
a torture – later, in the office, you often could 
hardly read them. Compiling the reports took 
hours – you had to assign the right photos, 
format the Word documents laboriously  – and 
in the end the forms still looked like ”cabbage 
and turnips,” Lang says. In addition, there was 
no summary of the negative findings for site 
management to further process – in short, 
efficiency  is something else. 

Better and easier

Michael Lang was convinced  this work could 
be done easier and better, with the right dig-
ital tools. And he found  it, in the MoreApp 
app. The application for digitising form sheets 
was implemented  companywide in 2018 by 
decision of the Executive Board. Lang quickly 
recognised “the perfect tool, which we just 
had to specify.” He immediately opened a 
MoreApp account with his colleagues, “and 
then I started programming, according to the 
modular principle.” 

Lang speaks a little understated of “setting 
small macros” with which Word texts are 
automatically formatted and standardised 
or uploaded photos can be aligned clearly 
and in a uniform size  into the document. In 

April 2018, the app, functional on both iOS 
and Android, was used for the first time in a 
construction project. The highlight: the quality 
assurance staff simply had to note the faults 
that they found on their smartphone or tablet. 
The accompanying photos were automatical-
ly assigned to the corresponding notes. So, 
the time-consuming assigning and searching, 
when creating the report later in the office, 
was no longer necessary. The document 
almost writes itself.

Time and perseverance

Lang desires variety in his work. “I  am look-
ing for tasks with a learning curve for me 
and where I can contribute my own ideas, 
always with the aim to help the team.” He 
invested more than 100 working hours to 
digitalise the reporting system  by  adjusting 
and customising the application. According 
to Lang one thing is decisive for success in 
practice: perseverance. When he  published 
his idea for an app, he met with much re-
jection, hearing “There’s no money for that, 
anyway,” or “the topic is not the main focus 
of our business.” Fortunately, sometimes 
there are colleagues who help get a project 
up and running. According to Lang, now the 
new tool saves about two hours of time when 
creating a report. So far, the digital tool has 
been used almost 800 times in the ZÜBLIN 
Subdivisions Middle, Karlsruhe, Stuttgart 
and Bavaria, which means a considerable 
reduction in workload. Lang is continuously 
improving the app: in the current version, 7.2, 
some standard text modules for frequent 
faults are already included. For example, 
users can select from a list of previously 
formulated short texts in the “Interior Walls” 
section. The long text is then inserted into the 

commentary automatically. In addition, links 
to supplementary documents can be stored 
on the intranet and room designations can 
be read out by using QR codes, provided the 
construction site is using them. ”By now even 
the cries of the last sceptics have fallen silent,” 
says Lang, and he adds: “The colleagues are 
simply using different features: some dictate 
into the app at the construction site; others 
prefer to type.”

Sharing knowledge

Lang is already working on another major 
project: the creation of an app-based knowl-
edge database. In his experience, “there is a 
lot of knowledge and know-how in the group; 
the difficulty is to make it available to every-
one.” This dilemma regularly reveals itself 
in his e-mail account: “The same questions 
keep landing there, only from different areas 
of the company.” Therefore, Lang is work-
ing with his colleagues on an application 
that analyses the most frequently occurring 
shortcomings from the building inspection 
data. “These could then be pointed out 
separately; for example, in in-house-train-
ings,” he says. 

Business unit:  
ZÜBLIN Subdivision Stuttgart   
Contact: 
Friedrich Lang, Michael Lang
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Graduate engineer and 
architect Michael Lang 
studied architecture and 
wrote his graduate thesis 
on defect management in 
the construction industry. 
He was involved in various 
construction projects and 
now works at ZÜBLIN in 
the Project Support team 
of the Subdivision Stuttgart 
head office. 
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“THE DOCUMENT IS 
WRITING ITSELF”

(1) Main form (2) Sub-form to record a statement, including location, photo, evaluation and texts. 
(3) Incorrect statements, where there is an increased risk of damage. Measures are mandatory. 
The correction of the respective error must be reported to the project support by e-mail, with a 
photo. (4) Faulty execution, medium risk of damage. (5) Attention: faulty execution or does not 
comply with the acknowledged rules of technology. Need for clarification. (6) Execution techni-
cally good/orderly, no measures necessary.

Traffic-light system 
for risk assessment: 
low, medium, high, very high Ph
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The large-scale Rosenstein Tunnel project is an open-heart operation: 
at one of Stuttgart’s most congested junctions, a more than 1,000-m-long tunnel 
with several tubes is being built without closing the roads for traffic. The secret 
star is a drone – or, rather, the image material that can be generated with it.

Business unit: 
ZÜBLIN Subdivision Stuttgart 
Project duration: 2019–2024 
Contact: Markus Bünger,  
Marcel Nagel 

 The project 
In north-east Stuttgart, at the Leuze mineral 
spa, there is a notorious bottleneck: cars, 
lorries, trams, bicycles and pedestrians move 
along two federal roads, and traffic jams are 
the order of the day. The Rosenstein Tun-
nel project aims to concentrate and equal-
ise traffic and improve the overall situation 
for noise-affected residents. Over a length 
of 1,300 m, a new tunnel will pass under 
Rosenstein Park and parts of the Wilhelma 
Zoological and Botanical Garden. At the same 
time, the adjacent, existing Leuze Tunnel will 
be given a third tube and an additional short 
tunnel. This will allow car and truck traffic to 
flow more easily in future. The client is the state 
capital, Stuttgart. Completion is scheduled for 
the end of 2024.

 The challenge
The project is complex and delicate: Individual 
lanes may close at night, or at weekends at 
best, and traffic will continue to flow almost 
undiminished throughout the construction peri-
od. In addition, a widely ramified underground 
pipeline system makes the project difficult. Un-

der these circumstances, a real-time overview 
of the entire project would enable the project 
participants to eliminate risks and optimise 
planning, but this is quite difficult to achieve 
on a 1.3-km-long construction site. 

 The innovation
The solution to this problem is a “Baustel-
lenfalke” (English: construction site falcon).
Once a month a drone flies over the con-
struction site, which is marked with 20 GPS 
points – red-coloured crosses on the ground. 
The aircraft takes around 750 high-resolution 
photos. The aerial photos are compressed 
into what is called an orthophoto using Pix4D 
software, a distortion-free, true-to-scale and 
photo-realistic image of the entire construc-
tion site, with all details. On the computer, 
these images can be superimposed on the 
two-dimensional construction plans of the 
project. Trades such as structural work, pipe-
line and road construction, as well as the city 
of Stuttgart as the client and the Stuttgart 
integrated traffic control centre, can assess 
the construction progress at any time, using 
current data.  

 The advantages 
The reality on the construction site and the 
theory from the planning can be precisely 
linked and compared, using the aerial pho-
tographs. This facilitates communication 

between the trades and stakeholders and 
the execution of the work. Difficulties can be 
recognised and avoided at an early stage; 
for example, if trees or buildings obstruct the 
erection of a crane, or a shaft is not precisely 
in its planned location. Volumes, area and 
length profiles can also be calculated on-site 
without the need for complex measurements. 
And if you always have a bird’s eye view of the 
whole picture, you can implement upcoming 
diversions or road closures more intelligently 
and efficiently.

 The equipment 
The standard DJI Phantom 4 Pro drone is 
equipped with a 20-megapixel camera. A 
tablet for control, the Pix4D software, and 
a rover to measure calibration points using 
highly accurate satellite data are also used. 

 The team 
Under the team leadership of Gregor Warneke, 
Marcel Nagel and Markus Bünger organise 
the drone flights on-site, control the aircraft, 
prepare the photos and share them. 

Drone launch in Stuttgart –  
Marcel Nagel and Markus 
Bünger release the drone. 
The aircraft takes 750 high- 
resolution photos of the 
construction site during each 
monthly overflight.
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In the construction industry, on-site employ-
ees in particular are exposed to higher risks. 
On construction sites in Germany alone, more 
than 100,000 occupational accidents are 
counted every year. The aim of a research 
project funded by the Federal Ministry of 
Education and Research and the European 
Social Fund was to significantly minimise 
this number.
 
The result of the three-year research project, 
in which ZÜBLIN was involved as a practice 
partner, is a cloud-based platform. It com-
bines and integrates digital planning for haz-
ard prevention, automated warning, reporting 
and evaluation of near-miss accidents in 
real time, and personalised VR applications 
for realistic safety training. The project was 
divided into three areas of activity: 

• Safe planning
• Proactive warning
• Personalised learning and training 

Examples of assistance tools developed by 
DigiRAB partners:

 The rule checker 

The rule-checking algorithm analyses ex-
isting BIM models and makes rule-based 
proposals for necessary security measures. 
Another application is a partially automated 

NEW SOLUTIONS  
FOR WORK SAFETY 

DigiRAB joint research project – 
“Working safely on the digitalised 
construction site”

1

4D safety and health protection plan for dig-
ital risk assessment. Together with the BIM 
analysis algorithm, this tool can also be used 
for planning site facilities and equipment.  

  Digital warning  
system

This mobile person detection system (PDS) is 
used to attach sensors equipped with RFID 
technology to construction machinery. They 
interact with personal transmitters of the con-
struction site personnel and warn optically 
and acoustically, in case of danger. It is also 
conceivable to develop an interface to the 
bus system of the construction machine in 
order to slow or stop it automatically, in case 
of dangerous approaches. In compliance 
with personal data protection regulations, the 
data of the events relevant to the hazard are 
recorded in real time, supplemented by the 
geoposition, and linked to the BIM software 
via the cloud for documentation and analysis.

  Training in  
virtual space 

Simulations using virtual reality (VR) and aug-
mented reality (AR) technologies allow for 
practical occupational safety training. Training 
on the handling of real tools, such as angle 
grinders, can be accomplished safely off-site 

Partners: Ruhr University Bochum, ZÜBLIN, 
Topcon Deutschland Positioning GmbH, thinkpro-
ject Deutschland GmbH, Selectronic Funk- und 
Sicherheitstechnik GmbH (BG Bau and HILTI as 
associated partners)
Duration: 4/2017–3/2020 

in virtual space. The dangers and risks of 
incorrect operation can be illustrated realis-
tically, yet without risk.

“At present, the possibil-
ities of digitalisation for 

planning and implementing 
work safety in construction 

projects are not yet fully 
exploited. In DigiRAB, we 
show ways in which the 

potential of building infor-
mation modelling (BIM) 

and LEAN construction can 
also be used specifically for 
workplace safety issues.” 

Dr Ian Quirke, ZÜBLIN Subdivision Middle, Head of 
Technical Internal Services 

Digital Transformation
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Digital innovations make construction 
sites not only more efficient but also 
safer. We present two examples of how 
this is achieved. 

The app, developed by ZÜBLIN, is intended 
to simplify the documentation of construction 
inspections to generate greater acceptance 
and clarity. Safe working is a goal explic-
itly formulated by the management board 
and applies to all employees throughout the 
Group. In a new Group guideline, the frame-
work conditions for regular safety inspections 
have been laid down through standardised 
checklists, content and procedures. 

Up to now, safety inspections have been 
accompanied by a “paper process”, with 
few possibilities for systematic evaluation. 
Since 2018, an app with several inspection 
protocols has been in use: during safety 
inspections, for example, project data can 
be transferred from group systems – the 
time-consuming and error-prone manual 
input is no longer necessary. A photo func-
tion embeds corresponding images in the 
protocol at the right place, so it is no longer 
necessary to transfer images. A dictation 
function is also provided. With the app, users 
on the construction site always have an up-
to-date version of the form “in their pocket”. 

The app specifies questions and topics for 
each target group throughout the Group, 
so that the test is carried out according to 
uniform criteria and nothing is forgotten. The 
results and trends derived from them can be 

Nothing forgotten? The new app for safety 
inspections is used to check, according to 
standardised criteria throughout the Group. 

The app for standardised safety 
inspections of construction sites 
and workplaces 

2

viewed immediately after entering the data in 
a dashboard. Accordingly, proactive action, 
versus retrospective evaluation, is thus made 
possible. Dead data on paper checklists 
is turned into interactive data material for 
the evaluation of strengths, key actions and 
action needs. 

The app for safety inspections was developed 
in an agile process in close coordination 
with Operational Units on the construction 
sites, the Management and the team of the 
Group’s own software company, ITC En-
gineering, and tested on pilot construction 
sites. It is now available in 13 country ver-
sions and has been used more than 55,000 
times on approximately 8,000 construction 
sites. The interactive dashboard simplifies 
the process, promotes the identification of 
potential for improvement and contributes to 
legal certainty. Last, but not least, its use as 
an important decision-making aid increases 
the understanding of all those responsible for 
occupational safety issues. 

Development team:
Central Staff Division HSE, Dr Günter Voss 
Staff Unit AT, Jochen Berger 
Subdivison ITC Software Engineering, 
Dr Jens-Peter Grunau 
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PRE - 
FAB RICATION

The idea is simple and promising: instead of building brick on brick in all weathers, 
prefabricated modules are assembled industrially and automatically on the construc-
tion site. The potential for cost optimisation is enormous – but above all, prefabrica-
tion can be a response to pressing current challenges: first and foremost, the rapid 
creation of affordable housing in cities, but also the minimisation of the burdens 
associated with construction, such as noise, pollution and traffic disruption. 
Read here how STRABAG is shaping this megatrend in the construction industry 
with its own ideas. Ph
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OFF-SITE
CONSTRUCTION

THINKING INSIDE 
THE BOX

HIGH-RISE 
BACKPACK

A room module system for the 
building of tomorrow.

Page 52

A research into the use of pre cast 
elements made of reinforced concrete 

for ambitious architecture.

Page 54

Mischek Systembau GmbH
 is a pioneer in prefabrication 

in Austria. 
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Off-site 
Construction

The STRABAG subsidiary Mischek Systembau GmbH 
brings the construction site into the production hall. The 

Austrian company produces precast reinforced concrete 
elements on an area larger than 15 football pitches. This 

means that the shell of multistorey residential buildings can  
be largely prefabricated and realised in a particularly 

cost-efficient manner.

Business unit: Mischek Systembau GmbH, 
STRABAG AG Group Division 3D (Austria) 

Contact: Markus Engerth
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exciting details 
with the 
AugInno App!
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Prefabrication is a megatrend in the construc-
tion industry. The construction site moves 
into factory halls. There, buildings are pre-
fabricated in individual modules in a highly 
efficient and partially robotised process, to 
be later joined on-site. The advantages of this 
literally well-considered method are obvious: 
Regardless of wind and weather, production 
can be automated and precise in the factory. 
Construction time and costs are reduced, 
quality increases, and work becomes more 
pleasant in keeping with the times, making 
it more attractive in what is a tight market for 
skilled workers. 
Industrial prefabrication, with its cost and 
time efficiency, is also a solution to an urgent 
challenge facing society as a whole: the on-
going urbanisation and growing demand for 
affordable housing in city centres. In addi-
tion, construction-related burdens on urban 
living and mobility are minimised, especially 
in central locations: Industrial prefabrication 
systematically reduces noise, dirt and traffic 
restrictions. 
Mischek Systembau GmbH, with its prefab-
ricated wall systems, is a pioneer in this seg-
ment. Some of the modules feature sanitary 
connections – even lightning conductors and 
rain gutters are integrated in the products – en-
abling the company to provide urgently need-
ed living space quickly and cost-effectively. 
And doing so refutes the misconception that 
prefabricated buildings lead to monotonous 
architecture. 
We talk to Markus Engerth, Managing Director 
of Mischek Systembau GmbH, about the op-
portunities and challenges of prefabrication. 

Mr Engerth, you are a trained structur-
al engineer with more than three dec-
ades of construction experience. What 
potential do you see in prefabrication? 
Markus Engerth: The construction method is 
ideal for residential construction. Especially 
in urban areas, we can handle construction 
sites in a more resource-saving way. We also 
counteract the shortage of skilled workers by 
using prefabricated parts, as we deploy our 
personnel more efficiently. And we can react 
more economically to construction progress 
and storage capacities on site. The construc-
tion quality itself also increases when work is 
carried out in the factory hall, and not outside 
in all weathers. 

STRABAG can cover the entire val-
ue chain of prefabrication within the 
Group. The Mischek company produces 
and assembles the prefabricated mod-
ules, with STRABAG Real Estate acting 
in part as the building owner. 

The ultra-modern shuttering robot lays the 
shuttering elements on the tilting table fully 
automatically and with millimetre precision.

In this constellation, new ideas can be tried 
out very quickly within the Group, products 
can be jointly developed and improved, and 
monitoring can be set up to document the 
actual added value and savings potential. 
We can win our external partners and clients 
with the potential of fully developed parts, 
because we know all sides: the production,  
the construction work and the client part. 

What about the criticism that prefabri-
cation is synonymous with monotony in 
architecture?
The big challenge remains to restore af-
fordable housing in cities. This can only be 
achieved with a high degree of prefabrication. 

But although one-offs will be rare in the fu-
ture, this doesn’t mean that we will fall back 
architecturally to the so-called prefabricated 
housing of the 1950s. Instead, the aim should 
be to use multi-modular and prefabricated el-
ements to make planning easier and cheaper, 
in addition to construction. Houses will not all 
look the same; they will simply be essentially 
similar in construction, and function in the 
same way when in use. Today’s component 
construction method allows for versatile de-
signs; you just have to get involved, just get 
started, and make the most of the quality 
potential. 

Which factors determine the successful 
implementation of prefabrication? 
The most important thing is to break up the 
silo thinking, to get everyone who’s involved 
on the construction site on-board at an early 
stage, and not only at the end of the project. 

And, of course, we must learn – more than 
perhaps today – to accept specifications and 
certain standards. With prefabrication you 
can’t realise everything, but you can realise 
a lot. Nor is it a question of restricting the 
architects’ creativity. For me, prefabrication 
focuses more on the public good effect – 
namely that living space becomes more 
attractive and cheaper for everyone again. 

Where do you stand with Mischek in this 
process?
We are bringing the concept of prefabrica-
tion to maximum utilisation. In order to be 
competitive, we need a high basic capacity 
utilisation. This means that we must convince 
even more customers of the added value. 

How does this change the work on the 
construction site?
Fewer work steps on the construction site 
also mean fewer construction meetings, 
fewer on-site inspections. The aim of prefab-
rication is to have as little work as possible 
left to do on the construction site. The work 
should mainly take place in the factory. Other 
industries, like automotive, are miles ahead 
of us in this respect. Prefabrication is the 
future, and the house of the future can be 
imagined in a way similar to an IKEA shelf: 
everyone knows what has to be done during 
assembly, because the assembly processes 
can be represented in a standardised way. 

“Fewer work 
steps on the 

construction site 
also mean few-
er construction 
meetings, fewer 
on-site inspec-

tions.”

Prefabrication
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In the fully automated mesh welding plant, the reinforcing bars are installed precisely according to the 
specifications of the statics. Door and window openings are already recessed, which significantly reduces 
waste, as they do not have to be cut out later. 

What does the future look like for  
Mischek? 
In two to three years we want to have reached 
our product maximum and penetrate more 
and more processes and areas of construc-
tion. If we still talk about structural work and 
sanitary engineering today, electrical engi-
neering will soon be added. In the case of 
building heating and cooling systems, we 
are, even now, almost at our goal. We also 
want to establish a LEAN-timed process, to 
be in the right market with the right products. 
In the future we must think ready, plan ready, 
and build prefabricated. 

  Standardised finished 
parts 

Mischek Systembau and STRABAG push the 
idea of prefabrication even further and offer 
standard solutions for prefabricated elements 
ranging from solid walls to stairs, and even 
entire lift shafts. The connection details be-
tween walls, or walls and ceilings, are stand-
ardised. The maximum tensile, compressive 
and shear forces per connection detail can 
be queried by structural engineers in corre-
sponding tables. 

The precast concrete elements developed by 
Mischek can be used in all kinds of building 
construction projects. Every single part is 
space-saving and creates more usable space 
with the same floor plan; for example, in the 
lift shaft or in the bathroom, where the Sani-
Wall by Mischek, with built-in standardised 
sanitary installation, can be used without a 
facing shell. 

The standardised parts facilitate the planning 
process. On the construction site, there is 
considerable potential for increasing efficien-
cy by tracking the parts. Storage space, tools, 
building materials and personnel resources 
can be saved by synchronised production 
and delivery. Standardisation and industriali-
sation in the production of prefabricated parts 
help many interfaces along the construction 
value chain and are an essential part of to-
morrow’s construction. 

  Shuttering robot and 
mat welding 

The production halls of Mischek Systembau 
feature the latest equipment. For example, the 
formwork for the precast elements is laid by 
a formwork robot, and the reinforcement is 

produced by a fully automatic mesh welding 
system. This high degree of automation en-
ables the smooth production of solid walls. 
And Mischek produces most of the electricity 
required in the factory via photovoltaic sys-
tems on the roofs of the factory. 

  The standard loggia

Mischek’s latest innovation: a standard loggia 
whose predefined properties and dimensions 
are still flexible, and which is available in var-

ious grid sizes. For example, the standard 
loggia can be produced on request up to a 
length of 7 m without having to forego the 
advantages of a standardised component. 
The loggia panel has pre-defined layers for 
railing bar attachment, and a drainage system 
is also integrated, which can be connected to 
the rainwater drainage system at any point.
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Sascha Bührle came up with the idea for his 
room module construction when he saw a 
garage hovering above a plot of land in the 
neighborhood. The prefabricated module 
hung on a crane and when it touched down, 
onto the foundation, Bührle found himself 
wondering whether prefabricated residential 
units could not be moved in a similar way, 
preferably several of them at the same time. 
That way, using a Lego-style approach, one 
could build really big houses from them – or, 
should one say, assemble them?

Only a few days passed between thoughts 
and action. Together with his colleague Mi-
chael Reichardt, Bührle visited the nearest 
DIY store. Equipped with do-it-yourself ma-
terials, the two locked themselves in their 
private cellar for a weekend. The result was 
a model of the idea: a residential building 
made of modules. The trick: the units are 
not stacked on top of each other, but are 
instead inserted, like drawers, into a kind of 
frame. In this way, the lower elements are not 
strained by the weight of those above them, 
and the statics of such a building are then 
greatly simplified.

Don’t talk – Do it!
Bührle says that a good idea requires cour-
age. Don’t talk a lot; just do it. Tinker and 
fiddle around, so that you have something to 
show for it. A model is a great help in shar-
ing an idea. The echo from colleagues was 
positive, in any case. Indeed, market research 
showed that similar modules already existed, 
but hardly any in the form of precast concrete 
elements. And the idea of “drawer technolo-
gy” (see info box) is unique. Initial presenta-
tions to potential customers – for example, 
in apartment or hotel construction, were very 
promising. One building owner said, “This is 

connections to the main housing. Bührle is in 
regular contact with the colleagues responsi-
ble, in Aichach. “The goal is now a prototype,” 
he says. To achieve this, he and his team are 
continuing to optimise the overall concept 
towards a sustainable hybrid construction 
method with a larger proportion of wood. 
“This must be fully realised for us to imple-
ment it successfully.” His dream? To see the 
finished residential modules floating through 
the air one day, just like the prefabricated 
garage he saw that inspired this venture. To 
have ZÜBLIN build an entire house this way.

THINKING INSIDE THE BOX
Sascha Bührle and his team have developed an idea to systematically 
build houses from prefabricated living modules.

Business unit: Central Technical  
Division, Technical Office for 
Structural Engineering, Stuttgart

Prefabricated buildings 
The room module design stands for a rigid shelving system with hybrid-type 
slide-in boxes and the integration of all key utilities. 

exactly where we have to go.” The project also 
received applause at a meeting of Business 
Unit Managers. However, to implement the 
idea, apart from applause, what’s needed 
most of all is entrepreneurial courage. Prefab-
rication requires new processes and a shift to 
emphasise stationary production. “We don’t 
just deliver a module; we deliver a whole new 
workflow,” Bührle explains.

The necessary know-how is available at  
ZÜBLIN, such as through the “bath mod-
ule” from ZÜBLIN Timber, a prefabricated 
bathroom that’s already painted, tiled and 
equipped with all of the necessary utility 

Prefabrication
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Fig. 1:
Primary supporting structure 
(“framing”):
Precast concrete cantilevered 
columns with vertical and hori-
zontal steel bracing and precast 
staircase core.

Fig. 2:
Secondary supporting structure 
(“drawer”):
Prefabricated concrete boxes (reinforced 
concrete/wood/steel), supported by 
four brackets on the primary supporting 
structure. Further development in 2020 
towards a sustainable hybrid box (rein-
forced concrete/wood/steel) with a high 
wood content.

Building physics:
• Sound decoupling between primary 

and secondary supporting struc-
tures, using elastomeric bearings

• Fire protection via a contiguous 
concrete ceiling

Two types:
• Open on one side/both sides to 

connect large apartments
• Closed on both sides for small 

single apartments

Fig. 1

Fig. 2

Advantages of “drawer” room construction
• Failure areas (individual construction without boxes), 

for example, on the ground floor, can be realised with 
overheight; also open areas, passages, terraces or 
loggias

• Heating/cooling system integrated in concrete
• High degree of prefabrication
• Significantly swifter construction time
• Identically designed boxes offer high potential for 

optimisation in production
• All roof variants possible
• Façades in all variants possible; even heavy façades 

and outdoor seating can be attached directly to the 
primary supporting structure

• Can be highly automated from planning + calculation  
to production, e.g., through BIM and Industry 4.0

• “Click configuration” by potential customers  
conceivable

• High-quality assurance through production in the 
factory

• No additional floor construction necessary

Module boxes include extension and a TGA prefabricated heating/cooling system integrated in the concrete 
portion as concrete core temperature control, including window and façade; the framework is height adjust-
able and sound-absorbing.

Fig. 3: Vertical section through corridor area
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De Rotterdam:
The architecture of De Rotterdam, reminis-
cent of shifted containers, is an impressive 
example of cantilevers, i.e., high-rise 
backpacks, which the TBK team included 
in its research. The investigated precast 
columns were also used for the Tanzende 
Türme in Hamburg, the Taunusturm in 
Frankfurt and the Total-High-Rise in Berlin. 
In the Taunusturm the precast columns 
were butt-jointed without continuous 
longitudinal reinforcement. In the joint area, 
a grouting joint takes up the manufacturing 
and construction tolerances. The columns 
require steel plates at the head and foot 
points to transmit forces and prevent 
transverse expansion. Exposed steel plates 
are unfavourable in the event of fire, due 
to strong heat transfer into the column’s 
interior, so they are instead poured into the 
grouting mortar.

Business unit: Central Technical 
Division, Technical Office for 
Structural Engineering, Stuttgart
Project duration: 1.1.2020–31.12.2020
Contact person: Martin Benz

PRECAST REINFORCED CONCRETE ELEMENTS 
FOR THE HIGH-RISE BACKPACK
The Technical Office for Structural Engineering (TBK) of the Central Technical Division 
evaluates new design concepts for intersections of columns and diagonals made of 
precast reinforced concrete elements to determine if it’s possible to install highly loaded 
columns in multistorey buildings more easily, economically and precisely.

Initial situation:
Recessed and protruding parts of buildings, so-called backpacks, are 
the trend in high-rise buildings. Although architecturally impressive, 
these elements present a great challenge to implement in some cases: 
extreme loads are transferred or diverted via the structure. The research 
objective of the TBK team of the Central Technical Division was to 
develop an execution concept in prefabricated construction in which, 
in addition to vertical supports, inclined compression members (truss 
constructions) can be executed in order to avoid formwork technically 
complicated in-situ concrete solutions. The main focus was to connect 
the precast elements in the so-called nodes. In addition, the heat input 
of the columns in the joint area was researched to ensure fire protection 
without the need to take additional measures, if possible.

Transfer of the backpack loads via com-
pression or tension diagonals.  

 Compression  Tension

Ph
ot

o:
 S

im
on

e 
H

ut
sc

h/
U

ns
pl

as
h

Prefabrication

G
ra

ph
ic

s:
 C

en
tra

l T
ec

hn
ic

al
 D

iv
is

io
n,

 Te
ch

ni
ca

l O
ffi

ce
 fo

r S
tru

ct
ur

al
 E

ng
in

ee
rin

g,
 S

tu
ttg

ar
t



55ForeSite 2020

Ph
ot

o:
 S

im
on

e 
H

ut
sc

h/
U

ns
pl

as
h

XXXXXX

XXXXXX

XXXXXX

XXXXXX

Exemplary construction sequence for a 
cantilevered high-rise construction

Butt joint
• 100% of the load capacity of an 

unbumped support is achieved
• Basic plug connection with grouting 

joint for the simplest, quickest and 
most precise execution possible

Connection diagonal 
column head
• Diagonal braces are lifted laterally
• Constructional assembly connec-

tion by means of support shoes 
and long mandrels

Implementation and results:
For reasons of economy and fire protection, the construction is 
based on reinforced concrete, making the components fireproof 
without the need to take additional measures, as the concrete 
protects the internal reinforcement. In this construction method, 
compression struts are preferred. Tension struts should be  
minimised as much as possible, as the concrete does not support  
the static load when subjected to tensile stress. In addition,  
compression diagonals made of reinforced concrete lead to a rigid 
support structure, whereas tension diagonals tend to crack and 
lose stiffness. Higher forces can be achieved with high-strength 
concrete or reinforcing steel. The threaded steel SAS 670/800, 
with a yield strength of 670 N/mm2, has been successfully used 
in several projects. Compared to in-situ concrete and steel, there 
is great potential savings in construction time and costs when 
using precast reinforced concrete elements. The fire protection 
was investigated in parallel for the joint area without a protective 
casting collar. Depending on the stress, the casting collar could 
be dispensed with or the verification could be calculated in order 
to avoid the need for external expert opinions, for example.

1 Construction of 
the high-rise building 
without cantilever

Exemplary 
reinforcement course 
in the column head

4 Assembly of the diago-
nals on the lower floor and 
concreting of the second 
ceiling of the cantilever

2 Erection of scaffolding 
under the cantilever to be 
built, and concreting of the 
lower ceiling

5 Concreting the third 
ceiling and mounting the 
diagonals

3 Assembly of the multistory 
precast columns

Concrete nodes
Nodes of highly stressed columns 
in high-rise buildings are mainly 
constructed in steel or composite. 
Prefabricated reinforced concrete 
nodes allow more economical and 
continuous prefabricated reinforced 
concrete constructions. Different 
structural designs of concrete nodes 
with different force flows were first 
investigated by calculation. The exper-
imental verification of selected nodes 
is still pending.

Connection of 
horizontal tension 
bands
The tension bands required 
to absorb output forces are 
connected to the concrete 
node via screwed sleeves 
and integrated into the rein-
forced concrete ceiling.

screw-in

Sleeve

Ring

Motar joint
Front plate 

Flat nuts

Centering 
dome

screw-in

6 Concreting of the upper 
ceiling of the cantilever 
with horizontal tie rod

7 Removing the scaffolding

Possibilities of the 
ceiling connection
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Semi-finished 
ceiling
Reinforced concrete 
consoles for the 
transfer of the vertical 
loaders of the ceilings

In-situ concrete 
ceiling 
Reinforcement via 
screw connections
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Exemplary construction sequence for a 
cantilevered high-rise construction

Butt joint
• 100% of the load capacity of an 

unbumped support is achieved
• Basic plug connection with grouting 

joint for the simplest, quickest and 
most precise execution possible

Connection diagonal 
column head
• Diagonal braces are lifted laterally
• Constructional assembly connec-

tion by means of support shoes 
and long mandrels

Implementation and results:
For reasons of economy and fire protection, the construction is 
based on reinforced concrete, making the components fireproof 
without the need to take additional measures, as the concrete 
protects the internal reinforcement. In this construction method, 
compression struts are preferred. Tension struts should be 
minimised as much as possible, as the concrete does not support 
the static load when subjected to tensile stress. In addition, 
compression diagonals made of reinforced concrete lead to a rigid 
support structure, whereas tension diagonals tend to crack and 
lose stiffness. Higher forces can be achieved with high-strength 
concrete or reinforcing steel. The threaded steel SAS 670/800, 
with a yield strength of 670 N/mm2, has been successfully used 
in several projects. Compared to in-situ concrete and steel, there 
is great potential savings in construction time and costs when 
using precast reinforced concrete elements. The fire protection 
was investigated in parallel for the joint area without a protective 
casting collar. Depending on the stress, the casting collar could 
be dispensed with or the verification could be calculated in order 
to avoid the need for external expert opinions, for example.

1 Construction of 
the high-rise building 
without cantilever

Exemplary 
reinforcement course 
in the column head

4 Assembly of the diago-
nals on the lower floor and 
concreting of the second 
ceiling of the cantilever

2 Erection of scaffolding 
under the cantilever to be 
built, and concreting of the 
lower ceiling

5 Concreting the third 
ceiling and mounting the 
diagonals

3 Assembly of the multistory 
precast columns

Concrete nodes
Nodes of highly stressed columns 
in high-rise buildings are mainly 
constructed in steel or composite. 
Prefabricated reinforced concrete 
nodes allow more economical and 
continuous prefabricated reinforced 
concrete constructions. Different 
structural designs of concrete nodes 
with different force flows were first 
investigated by calculation. The exper-
imental verification of selected nodes 
is still pending.

Connection of 
horizontal tension 
bands
The tension bands required 
to absorb output forces are 
connected to the concrete 
node via screwed sleeves 
and integrated into the rein-
forced concrete ceiling.

screw-in

Sleeve

Ring

Motar joint
Front plate 

Flat nuts

Centering 
dome

screw-in

6 Concreting of the upper 
ceiling of the cantilever 
with horizontal tie rod

7 Removing the scaffolding

Possibilities of the 
ceiling connection
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Semi-finished 
ceiling
Reinforced concrete 
consoles for the 
transfer of the vertical 
loaders of the ceilings

In-situ concrete 
ceiling 
Reinforcement via 
screw connections
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The construction industry is facing enor-
mous challenges. Companies such as 
STRABAG not only have to hold their own 
against the competition but also fulfil their 
responsibility for climate and environmen-
tal protection. This is all the more true 
since, in December 2019, the European 
Union presented very ambitious goals 
for itself: By 2050, all member states are 
to be climate-neutral and decouple their 
economic growth from the use of natural 
resources through an efficient circular 
economy. With this so-called “Green Deal”, 
Europe is striving to transition to a modern, 
resource-efficient and competitive econ-
omy to counter climate change and envi-

This means that building can be viewed 
holistically, from planning to recycling. 
Nothing is built anymore without knowing 
from the outset how it can be dismantled; 
no materials are used that cannot be 
recycled. New technologies and new ma-
terials, as well as a new mindset among 
all those involved – customers, suppliers 
and contractors – are necessary. In the 
future, the construction industry will not 
only construct buildings; it will also be-
come a service provider for uses such 
as living, working or mobility, making it 
an important player in shaping the built 
environment. 

The innovations required for this will not 
succeed on their own. Stakeholder dia-
logue is an important format to maintain 
a trusting and inspiring exchange with 
clients, investors and suppliers, with uni-
versities and the media, with people living 
in the vicinity of our projects, and with 
environmental and human rights organi-
sations. In dialogue, the complex and only 
initially contradictory requirements of the 
stakeholders can be better understood 
and necessary developments tackled at 
an early stage. Together, we want to arrive 
at new perspectives and use the results of 
this change of perspective in the further 
development of our business strategy, so 
that we can meet our responsibility to so-
ciety as a whole and remain competitive. 
The future of construction is very clear: it 
is green and digital.

THE FUTURE 
IS DIGITAL 
AND GREEN

ronmental degradation, labelling them as 
existential threats to humanity. All sectors 
of the economy are explicitly called upon 
to make an active contribution. 

No other industry contributes as much to 
climate change and resource consump-
tion as the construction sector. While the 
aviation industry, which is often criticised, 
accounts for about 3% of climate-damag-
ing gases worldwide, the cement industry 
alone is responsible for nearly three times 
as much. Overall, the construction sector is 
responsible for a third of global emissions – 
the absolute peak value in these statistics. 

The construction and real estate sector, 
accordingly, has a special responsibility, 
or, to put it positively, an outstanding op-
portunity, to drive developing a more re-
source-efficient and climate-neutral econ-
omy. In any case, great efforts are needed, 
which cannot be mastered alone, but only 
with strong partners. The participants will 
discuss how this can be achieved at the 
STRABAG Stakeholder Dialogue. 

The main topic of the next forum is how 
digital transformation can promote sus-
tainable and resource-saving construc-
tion. The basis for this is the life-cycle 
approach: in this approach there are no 
loose ends anymore; raw material ex-
traction, recycling and disposal are not 
separate processes, but merge into one 
another to form a cycle. 

The construction industry 
has a responsibility to help 
protect the climate and 
the environment. To meet 
this challenge, the sector 
needs strong partners from 
all areas of the economy, 
science and public life. At 
the STRABAG Stakeholder 
Dialogue, which unfortu-
nately had to be postponed 
until 2021, they gather to 
discuss expectations, goals 
and future topics.
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Waste disposal

Recycling

Use

Deconstruction

Among other things, ifeu Hei-
delberg develops and evaluates 
concepts and solution strategies 
to strengthen the circular econ-

omy for mineral construction 
waste. This circular economy 

comprises a targeted processing 
of the various masses from the 
material cycle according to their 
respective value-giving proper-
ties to produce quality-assured 
building materials or high-grade 

raw materials for the building 
materials industry. What potential 
do these fields of research hold 

for the practice of transport 
infrastructure construction? 

The STRABAG subsidiary EFKON develops and 
markets intelligent traffic control and toll systems 

worldwide. How do these technologies need to be 
implemented or expanded so that, in addition to traf-

fic flow and safety aspects, CO2 emissions in road 
traffic are also significantly reduced? How do these 
procedures and technologies change the planning 

of new road traffic routes or their rehabilitation? Can 
these technologies be used to assess the demand 

for roads? 

Life cycle 
approach
The conventional decision 
making regarding the planning 
and the design of a building 
often still lacks a holistic view 
of the life cycle of the building. 
Particularly, the separation of 
ownership and operation drives 
the decision making towards 
short-termism, leaving costs of 
operation insufficiently addres-
sed. In addition to those econo-
mic aspects, the sustainable use 
of natural resources during the 
entire life cycle of the building 
must be considered. Therefore, 
the planning stage already requi-
res that energy concepts for the 
different phases, and concepts 
for reusing materials at a later 
stage, be taken into account.
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Raw material extraction

Raw materials 
processing

Production Building

Leichtbau BW GmbH is a business and science 
promotion agency in Baden-Württemberg and rep-
resents probably the largest lightweight construc-

tion network in the world, which includes more than 
2,200 companies and 300 research institutions. 
As a cross-industry contact partner, it supports 

and promotes industry and research on their way 
to the top of the world in lightweight construction. 
The focus here is on the reduced use of materi-
als, including raw materials. With the lightweight 
construction approach, resource efficiency in the 
building industry can be increased significantly. 

How can the principles of lightweight construction 
be implemented in practice, in an ecologically and 
economically sensible way? What opportunities 
does lightweight construction open up in urban 

development to meet the changing needs of 
populations? 

In order to significantly reduce the ecological footprint of 
buildings, the real estate developer STRABAG Real Estate 

GmbH (SRE) considers the complex interplay of environmen-
tal aspects right from conception. Whether office, residential 
or hotel buildings, sustainable solutions are designed specif-
ically for each project. SRE follows this credo: As much digi-
talisation as necessary, and as little technology as possible, 
because sometimes abandonment is the greater progress. 

The most recent example is the residential building KUHLIO in 
Frankfurt (Main), which was awarded Germany‘s first Green-
Pass certificate. Through the systematic use of planting and 

rainwater recycling, it is possible to reduce both the CO2 con-
tent in the air and the temperature during hot spells, ensuring 

a demonstrably better microclimate at the location.
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Dr Seeliger, what challenges will ur-
ban development face in the future?
Wolfgang Seeliger: One of the questions 
is how we will build the city of tomorrow. 
Lightweight construction concepts will 
play an important role in future urban 
systems. 

What potential does lightweight con-
struction offer? 
With lightweight construction concepts, 
it is possible to build more profitably and, 
at the same time, conserve resources. It 
is estimated that new materials and con-
struction methods can save up to 40% 
of the current use of raw materials. But it 
is not just a matter of making something 

the coming decades. We cannot go on 
as we have been doing. We are running 
out of raw materials on the one hand and 
labour on the other. If we want to remain 
competitive, we must do business sustain-
ably. The contradiction between ecology 
and economy has long been resolved. In 
future, competition will be predicated on 
three themes: cost efficiency, speed and 
sustainability.
 
What would a lighthouse project for 
lightweight construction look like?
Our big goal is to work with partners to im-
plement a lightweight construction quarter 
where all these ideas are realised. Or we 
can accompany a conventional project 
digitally, with an innovative twin, and doc-
ument where we could have gone with 
new ways of thinking and concepts in 
comparison.

Dr Wolfgang Seeliger, 
Managing director of 
Leichtbau BW GmbH 
He holds a doctorate 
in chemistry and a 
master’s degree in 
business administration 
and has worked in var-
ious companies in the 
automotive, aviation, 
mechanical engineering 

and renewable energy sectors. Since 2013 he has 
been managing director of Leichtbau BW GmbH, 
a subsidiary of the state of Baden-Württemberg.

“Building 
the City of 
Tomorrow”

lighter or using less concrete, the produc-
tion of which releases more than twice as 
much CO2 worldwide as the entire aviation 
industry. Lightweight construction also 
means that the construction industry no 
longer thinks only in terms of buildings but 
in functional categories, such as living, 
eating, working and mobility. Construction 
companies will develop completely new 
business models and enter into partner-
ships. 

Do you have an example of how this 
might look in reality?
In the future, a building might also contain 
a transport route for the delivery of goods, 
or a current transport route might be de-
veloped into a place to live and experience. 
We are currently pursuing some projects 
in places divided by motorways. There are 
new materials for lightweight construc-
tions, such as textile membranes, which 
could be used to roof these traffic corri-
dors. Earth could be applied to them, they 
could be planted, or residential buildings or 
recreational areas could be constructed. 

How big a gap do you see between 
ecological demands and economic 
necessities?
The resources on this planet are finite or 
already running out. Three billion people 
on this planet are currently under 16 years 
of age, and these young people also want 
to build roads, houses and factories in 

At the Stakeholder  
Dialogue, Dr Wolfgang 
Seeliger will discuss 
the potential of light-
weight construction in 
the construction indus-
try and why this is not 
only due to new ma-
terials but also, and in 
particular, to changed 
ways of thinking. 
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WILL THE
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In this research project, funded by the European Commission, the multifunc-
tional potential of variable-size photovoltaic elements for building envelopes 
is being tested. These façades generate renewable energy from sunlight, set 
architectural accents, and at the same time take over common protective 
functions. ZÜBLIN provided 240 m2 of façade area at the company headquar-

ters in Stuttgart for this purpose. Different-sized photovoltaic modules, a total 
of 186, with different screen-printing patterns were installed at building Z3. 
Since their commissioning in 2018, the modules 
have already produced 40 MWh of solar power, 
meeting fully 20% of the power requirements of 
the Z3 office workplaces. Fraunhofer ISE records 
and monitors the solar power yield.

PARTNER FOR 
RENEWABLE 
ENERGIES 
Prof. Dr Hans-Martin Henning heads the 
Fraunhofer Institute for Solar Energy 
Systems (ISE) in Freiburg. Europe’s largest 
solar research institute conducts research 
into renewable energies; one focus is on 
building-related applications and supply 
technologies. The STRABAG Group is test-
ing new photovoltaic façade elements for 
power generation. 

Dr Henning, what is the core competence of the Fraunhofer 
Institute for Solar Energy Systems?
We accompany innovations – that is our mission. We want to help 
turn good ideas into successful products. To this end, we analyse 
energy systems, and simulate and model generation, conversion, 
storage and sector coupling, as well as the transformation paths 
along climate protection legislation. 

What fascinates you about your work? 
I want to ensure that we have the right solutions to climate change, 
one of the greatest challenges of our time. The goal of our country 
to become climate-neutral by 2050 is important, and we can achieve 
it through many levers. I am convinced that we can convert our en-
ergy systems completely to renewable energies and still guarantee 
the security and stability of supply. I would like to see us one day 
implement this, without compromise. 

What are the benefits of these activities? 
We help industry develop marketable products faster and better, by 
bringing together companies and academic research. Photovoltaics 
is a good example of this – this technology was developed from a 
small market niche to a globally competitive product. 

What role does STRABAG play in these projects? 
The STRABAG Group contributes its practical experience and im-
plementation competence, so that we do not conduct research in 
a vacuum. It is important that our partners be open to new ideas, 
have a strong interest in new solutions and also follow the sometimes 
arduous path to the practical feasibility of an innovation. We need 
advocates for new ideas, and support in the form of know-how, 
prototypes, time and money. We need an open exchange of ideas, 
including criticism. We must not fall too much in love with our ideas; 
we must also acknowledge the practical hurdles. Industry must be 
prepared to believe in ideas, even if there are hard times to overcome 
before they can be put into practice. STRABAG and ZÜBLIN are 
among those companies whose self-image is to help shape trends, 
a reason, I think, which explains why we implement projects together 
so successfully. And such successes provide additional motivation 
to tackle a project.

“CONSTRUCT-PV”

Prof. Dr Hans-Martin Henning, Fraunhofer Institute for Solar Energy Systems ISE

Fraunhofer Institute for Solar Energy Systems ISE 
Location: Freiburg
Staff: 1,200 
Total budget 2018: €93.4 million 
Research: more than 800 projects per year 

Partnerships
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In this research project, funded by the European Commission, the multifunc-
tional potential of variable-size photovoltaic elements for building envelopes 
is being tested. These façades generate renewable energy from sunlight, set 
architectural accents, and at the same time take over common protective 
functions. ZÜBLIN provided 240 m2 of façade area at the company headquar-

ters in Stuttgart for this purpose. Different-sized photovoltaic modules, a total 
of 186, with different screen-printing patterns were installed at building Z3. 
Since their commissioning in 2018, the modules 
have already produced 40 MWh of solar power, 
meeting fully 20% of the power requirements of 
the Z3 office workplaces. Fraunhofer ISE records 
and monitors the solar power yield.

PARTNER FOR 
RENEWABLE 
ENERGIES 
Prof. Dr Hans-Martin Henning heads the 
Fraunhofer Institute for Solar Energy 
Systems (ISE) in Freiburg. Europe’s largest 
solar research institute conducts research 
into renewable energies; one focus is on 
building-related applications and supply 
technologies. The STRABAG Group is test-
ing new photovoltaic façade elements for 
power generation. 

Dr Henning, what is the core competence of the Fraunhofer 
Institute for Solar Energy Systems?
We accompany innovations – that is our mission. We want to help 
turn good ideas into successful products. To this end, we analyse 
energy systems, and simulate and model generation, conversion, 
storage and sector coupling, as well as the transformation paths 
along climate protection legislation. 

What fascinates you about your work? 
I want to ensure that we have the right solutions to climate change, 
one of the greatest challenges of our time. The goal of our country 
to become climate-neutral by 2050 is important, and we can achieve 
it through many levers. I am convinced that we can convert our en-
ergy systems completely to renewable energies and still guarantee 
the security and stability of supply. I would like to see us one day 
implement this, without compromise. 

What are the benefits of these activities? 
We help industry develop marketable products faster and better, by 
bringing together companies and academic research. Photovoltaics 
is a good example of this – this technology was developed from a 
small market niche to a globally competitive product. 

What role does STRABAG play in these projects? 
The STRABAG Group contributes its practical experience and im-
plementation competence, so that we do not conduct research in 
a vacuum. It is important that our partners be open to new ideas, 
have a strong interest in new solutions and also follow the sometimes 
arduous path to the practical feasibility of an innovation. We need 
advocates for new ideas, and support in the form of know-how, 
prototypes, time and money. We need an open exchange of ideas, 
including criticism. We must not fall too much in love with our ideas; 
we must also acknowledge the practical hurdles. Industry must be 
prepared to believe in ideas, even if there are hard times to overcome 
before they can be put into practice. STRABAG and ZÜBLIN are 
among those companies whose self-image is to help shape trends, 
a reason, I think, which explains why we implement projects together 
so successfully. And such successes provide additional motivation 
to tackle a project.

“CONSTRUCT-PV”

Prof. Dr Hans-Martin Henning, Fraunhofer Institute for Solar Energy Systems ISE

Fraunhofer Institute for Solar Energy Systems ISE 
Location: Freiburg
Staff: 1,200 
Total budget 2018: €93.4 million 
Research: more than 800 projects per year 

Partnerships

Ill
us

tr
at

io
n:

 J
ul

ia
n 

Re
nt

zs
ch



55ForeSite 2020

Ph
ot

o:
 S

im
on

e 
H

ut
sc

h/
U

ns
pl

as
h

XXXXXX

XXXXXX

XXXXXX

XXXXXX

Exemplary construction sequence for a 
cantilevered high-rise construction

Butt joint
• 100% of the load capacity of an 

unbumped support is achieved
• Basic plug connection with grouting 

joint for the simplest, quickest and 
most precise execution possible

Connection diagonal 
column head
• Diagonal braces are lifted laterally
• Constructional assembly connec-

tion by means of support shoes 
and long mandrels

Implementation and results:
For reasons of economy and fire protection, the construction is 
based on reinforced concrete, making the components fireproof 
without the need to take additional measures, as the concrete 
protects the internal reinforcement. In this construction method, 
compression struts are preferred. Tension struts should be 
minimised as much as possible, as the concrete does not support 
the static load when subjected to tensile stress. In addition, 
compression diagonals made of reinforced concrete lead to a rigid 
support structure, whereas tension diagonals tend to crack and 
lose stiffness. Higher forces can be achieved with high-strength 
concrete or reinforcing steel. The threaded steel SAS 670/800, 
with a yield strength of 670 N/mm2, has been successfully used 
in several projects. Compared to in-situ concrete and steel, there 
is great potential savings in construction time and costs when 
using precast reinforced concrete elements. The fire protection 
was investigated in parallel for the joint area without a protective 
casting collar. Depending on the stress, the casting collar could 
be dispensed with or the verification could be calculated in order 
to avoid the need for external expert opinions, for example.

1 Construction of 
the high-rise building 
without cantilever

Exemplary 
reinforcement course 
in the column head

4 Assembly of the diago-
nals on the lower floor and 
concreting of the second 
ceiling of the cantilever

2 Erection of scaffolding 
under the cantilever to be 
built, and concreting of the 
lower ceiling

5 Concreting the third 
ceiling and mounting the 
diagonals

3 Assembly of the multistory 
precast columns

Concrete nodes
Nodes of highly stressed columns 
in high-rise buildings are mainly 
constructed in steel or composite. 
Prefabricated reinforced concrete 
nodes allow more economical and 
continuous prefabricated reinforced 
concrete constructions. Different 
structural designs of concrete nodes 
with different force flows were first 
investigated by calculation. The exper-
imental verification of selected nodes 
is still pending.

Connection of 
horizontal tension 
bands
The tension bands required 
to absorb output forces are 
connected to the concrete 
node via screwed sleeves 
and integrated into the rein-
forced concrete ceiling.

screw-in

Sleeve

Ring

Motar joint
Front plate 

Flat nuts

Centering 
dome

screw-in

6 Concreting of the upper 
ceiling of the cantilever 
with horizontal tie rod

7 Removing the scaffolding

Possibilities of the 
ceiling connection
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Semi-finished 
ceiling
Reinforced concrete 
consoles for the 
transfer of the vertical 
loaders of the ceilings

In-situ concrete 
ceiling 
Reinforcement via 
screw connections
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In this research project, funded by the European Commission, the multifunc-
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power generation. 

Dr Henning, what is the core competence of the Fraunhofer 
Institute for Solar Energy Systems?
We accompany innovations – that is our mission. We want to help 
turn good ideas into successful products. To this end, we analyse 
energy systems, and simulate and model generation, conversion, 
storage and sector coupling, as well as the transformation paths 
along climate protection legislation. 

What fascinates you about your work? 
I want to ensure that we have the right solutions to climate change, 
one of the greatest challenges of our time. The goal of our country 
to become climate-neutral by 2050 is important, and we can achieve 
it through many levers. I am convinced that we can convert our en-
ergy systems completely to renewable energies and still guarantee 
the security and stability of supply. I would like to see us one day 
implement this, without compromise. 

What are the benefits of these activities? 
We help industry develop marketable products faster and better, by 
bringing together companies and academic research. Photovoltaics 
is a good example of this – this technology was developed from a 
small market niche to a globally competitive product. 

What role does STRABAG play in these projects? 
The STRABAG Group contributes its practical experience and im-
plementation competence, so that we do not conduct research in 
a vacuum. It is important that our partners be open to new ideas, 
have a strong interest in new solutions and also follow the sometimes 
arduous path to the practical feasibility of an innovation. We need 
advocates for new ideas, and support in the form of know-how, 
prototypes, time and money. We need an open exchange of ideas, 
including criticism. We must not fall too much in love with our ideas; 
we must also acknowledge the practical hurdles. Industry must be 
prepared to believe in ideas, even if there are hard times to overcome 
before they can be put into practice. STRABAG and ZÜBLIN are 
among those companies whose self-image is to help shape trends, 
a reason, I think, which explains why we implement projects together 
so successfully. And such successes provide additional motivation 
to tackle a project.

“CONSTRUCT-PV”

Prof. Dr Hans-Martin Henning, Fraunhofer Institute for Solar Energy Systems ISE

Fraunhofer Institute for Solar Energy Systems ISE 
Location: Freiburg
Staff: 1,200 
Total budget 2018: €93.4 million 
Research: more than 800 projects per year 
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STRABAG and the Vienna University of Technology agreed to a 10-year 
partnership in 2015. This focuses on three topics: advanced training and 
lifelong learning for STRABAG employees, exchange and support programs 

for students, and the joint development 
of innovative ideas. The research projects 
topics range from digitalisation from 
BIM to wastewater treatment or solid 
construction.

PARTNER FOR LIFELONG LEARNING
Prof. Ronald Blab is Dean of the Fac-
ulty of Civil Engineering at the Vienna 
University of Technology and heads the 
Institute of Transportation as well as the 
Research Centre of Road Engineering. With 
more than 3,000 students and numerous 
research projects, the TU Vienna is one of 
the most important academic institutions 
for civil engineering. The Faculty of Civil 
Engineering cooperates with STRABAG in 
further education and training, as well as 
research and development. 

Prof. Blab, what is the core competence of the faculty you head?
We see ourselves as a bridge between basic research and applica-
tion in practice. Interdisciplinarity is practised at our faculty in order 
to constantly expand the range of applications for the skills of civil 
engineers. We also see ourselves as pioneers in the mathematical 
penetration of civil engineering, with the aim to better understand the 
complex processes and make them calculable.
 
What fascinates you about your work? 
I am an enthusiastic scientist. One of the main issues that concern 
my team right now is the handling of non-renewable resources. In 
our bitumen laboratory, for example, we conduct basic research to 
better understand the ageing behaviour of this complex, organic 
building material at the molecular level to significantly increase the 
durability of asphalt roads. 

What are the benefits of these activities? 
We need to understand the scientific basis, if we want to change prac-
tice. The construction industry has to change; we want to establish a 
circular economy, which can turn roads into CO2 storage facilities in 
my field, for example, to name just one of the current challenges. We 
can only achieve this goal if science produces new findings. 

What role does STRABAG play in these projects? 
With STRABAG, we are pursuing a project that is outstanding and 
far-sighted in every respect: for an unusually long period, 10 years, 

we are cooperating in further education and lifelong learning, in the 
promotion of talent, and the development of new approaches in the 
construction industry. To this end, for example, we set up research 
projects which are worked on by joint teams of students and pro-
fessors with experts from STRABAG. STRABAG offers our students 
dissertations and internships, and international construction sites 
are particularly popular. This cooperation between a university 
focused on basic research and a highly competitive company was 
not always easy in the beginning; the participants first had to get to 
know each other. To date, however, we can say that the cooperation 
is a great success.

COOPERATION PARTNERSHIP

Prof. Ronald Blab, Faculty of Civil Engineering, TU Vienna
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Location: Vienna
Number of students: 3,000
Number of institutes: 10 



64

 The project:
In Israel, a water pipeline has been under 
construction from the Mediterranean to the 
city of Jerusalem since 2017. The 70-km-long 
pipeline, with a diameter of 2.6 m, mostly runs 
uphill and over a length of 13 km through a 
tunnel. Here alone, about a thousand pipe 
elements, each around 13 m long, have to 
be laid and concreted in.

 The challenge:
When installing pipe elements in liquid con-
crete, there is a risk that the pipes will float, 
i.e., pressed upwards by the not yet hard-
ened concrete after installation. Numerous 
experts from various fields dealt with this 
challenge. One idea was to drive the pipe 
into the tunnel on a sufficiently heavy trolley 
and concrete it on-site. Others wanted to 

support the pipes at the top with hydraulic 
cylinders or cement-pressed hoses. None 
of these proved to be practicable or cost 
effective. Another approach was to encase 
the pipes in concrete, the additional weight 
designed to provide stability, quite a com-
mon procedure, only, in this case, it would 
present a considerable logistical problem 

PIPE BALLASTING 
WITH SHOTCRETE
Tunnel construction specialist Peter Schütz on pipe ballasting with 
shotcrete and why new ideas need to be brought from the desk to the 
construction site. A portrait. 

1

2

3

5

4

6

7

1 The concrete is applied from a slewing and mobile carriage. 2 Spray nozzle for 
spraying the concrete. 3 Steel pipe with 2.6-m diameter and 13-m length. 4 On the 
roller beds, the pipes rotate during spraying. For ballasting, approx. 38 t of concrete 
are applied per standard pipe. The steel pipe itself weighs 12 t, the stiffeners about 4 t. 
5 The plastic face shuttering keeps the ends of the pipes free of concrete. 6 Concrete 
connection. 7 Rubber hoses for concrete delivery. 
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Peter Schütz from the Subdivision Tunnelling 
International, based in Munich, had his big 
idea when cycling. “All day long I had been 
thinking and calculating how the problem 
could be solved,” recalls Schütz. In his un-
mistakably Bavarian dialect, he quickly gets 
to the point: “The dilemma when laying pipes 
in liquid concrete in tunnels is that they can 
float or shift. So, the question was: How can 
a thousand elements be stabilised efficiently 
and cost effectively?”

Schütz considered whether the concrete 
could not simply be sprayed on-site. But 
spraying concrete on steel had never been 
tested on a construction site before. Schütz 
began “to do some math” and marched with 
his figures and the idea to a subcontractor 
with whom STRABAG had been working for 
many years. “We experimented with different 
materials to find out how to get the concrete 
to hold.” 

The questions were clear: How do you shoot? 
How does the fresh concrete hold? Schütz 
came up with a mat construction made of 
glass fibre to encase the pipes, so that the 
concrete would hold better. “But that worked 
worst,” says Schütz with a laugh. It turned out 
that the concrete sprayed onto pipes with 
single-layer mat reinforcement held best. 
According to Schütz, it only required a few 
trials to optimise the process. “Initially, even 
larger parts of the concrete crumbled again, 
but when we temporarily stiffened the steel 
pipes during the turning process, the result 
was perfect.”

Top: A standard tube, still without bracing, on 
the rollaway bed. Center: Spraying of the final 
concrete layer after application of the reinforcement. 
Bottom: Finished pipe with 13-cm concrete sheath-
ing. Curing takes about 8 hours. 

reactions like “What a crock!” or “That never 
works.” According to Schütz, it’s important to 
get his ideas out of the debating club and onto 
the construction sites. “You only get answers 
if you try it out. On the construction site, even 
teething troubles can be found and remedied.” 

Schütz always tries to bring those on board 
first who will later use it. “For example, the 
foremen and polishers or machine masters, 
I have to ask them: What do you think will 
work?” In Israel, the start was bumpy in this 
respect. “In the beginning, there were simply 
no people on the construction site who were 
interested in such a project.” In the end, Schütz 
had to travel to Israel himself and find someone 
on-site who was willing to put his development 
into practice. Today, he is convinced that you 
don’t need teams of experts to develop and 
implement new ideas; what you need above all 
are passionate colleagues who want to work 
on this topic. “In any case, it never works from 
a desk,” Schütz says. 

 Epilogue:
So far, 250 pipes have been ballasted with 
shotcrete. Currently, the colleagues in Israel 
are sheathing and laying eight pipe elements 
per week. Since the problem of floating is an 
issue in many pipeline projects, Peter Schütz 
sees great potential for his idea, especially 
because hardly any additional equipment is 
needed for his process. 

Business unit: STRABAG,  
Tunnelling International 
Project duration: 2016–2021 
Contact: Peter Schütz 

“You only get 
answers if 
you try it out.”

Opposition from many 
sides 
In October 2017, a test succeeded in coating  
3 m of pipeline with shotcrete in one hour. “In 
the meantime, it works like baking pretzels”, 
says Schütz with some pride, adding, “It’s a 
great feeling.” After all, the reservations about 
new things are sometimes enormous, even 
within the Group. He often had to listen to 

to encase a thousand pipes of the required 
length in concrete before transporting them 
to the construction site, as each would weigh 
more than 60 t.

 The solution:
Why not simply apply the concrete on-site 
and save yourself the costly logistics?
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Mr Kugler, what fascinates you about 
patents?
Andreas Kugler: Innovations offer us im-
proved market opportunities and create 
unique selling points – we can open up new 
markets and achieve higher margins, but 
only if we protect these developments from 
imitators. 

The construction sector is not among 
the top 10 industries worldwide in 
terms of patent applications. Is it not 
innovative enough, or doesn’t it patent 
enough? 
We are not classic product manufacturers. 
We do not scale; we build order-related pro-
totypes, so every product is different, and it 
is often difficult to apply industrial property 
rights. Basically, we need to create a deeper 
awareness within the Group to think about 
patent protection from the very first moment 
an idea is conceived. 

How do you see your role within the 
Group? 
We do not want to be spoilsports; legal issues 
should not slow down developments. Our 
aim is to support our colleagues, to relieve 
them. We are very decentrally positioned, 
which makes it all the more important for 
us to maintain an overview of innovation 
projects. The best thing would be a kind of 

platform where all research and development 
activities are brought together – that would 
be a great interface.
 
Where do you see the greatest chal-
lenges for patent applications?
In terms of cost, a European patent quickly 
costs €10,000, so of course business units 
ask themselves whether it is worth it, es-
pecially as such a patent process can take 
several years. We are often consulted far too 
late for a submission.
 
How does such a process go until the 
patent application is filed?
The colleagues present us their idea. To-
gether, we go through the criteria for a pat-
ent; for example, the innovation must be 
really new, worldwide – there must be a 
commercial application. A technical char-
acter is also a prerequisite, the so-called 
technicity. If the patent application makes 
sense, we provide a cost estimate. If the 
department decides that it wants to have 
the idea protected, we take over the entire 
application process, and monitor compli-
ance with these protective rights throughout 
the term. 

Why does such a process often fail? 
No matter how great an idea may be, if it 
only reflects the current state of the art, it is 
impossible to apply for a patent. A certain 
tendency can be observed across all indus-
tries, including within the Group, to rarely take 
the big step and venture something really 
new. Rather, we try to optimise the current 
state of the art in small steps, in detail, again 
and again. 

Modern innovation concepts are based 
on openness, exchange and collab-
oration. Is this at odds with patent  
protection? 
These can become lines of conflict, but ad-
dressing them early and consistently will 
help, rather than hinder. Developments are 
becoming more and more complex, and we 
need our partners. In collaborative research, 
however, the issue of protective rights must 
feature in every cooperation and confidenti-
ality agreement.

Innovations of today are 
the competitive advantag-
es of tomorrow. Andreas 
Kugler accompanies many 
STRABAG developments 
from the first idea to ensure 
that they are protected in 
the best possible way. A 
conversation about lengthy 
patent applications, techni-
cality, and why new things 
are always important, but 
not always patentable.

PATENT SERVICES

FACTS AND FIGURES

The patent number  
DE 20 2018 004 096 U1
Mounting device for a circular 
table saw

is one of 
155
granted patents and utility 
models of STRABAG.

61
further patents are pending.

 
Many new developments in the Group 
are digital solutions. Can they be pro-
tected? 
Computer-implemented inventions are grow-
ing rapidly. However, pure software cannot be 
patented in Europe – copyright law applies 
here. Another special feature is designs, 
which can be used to protect external design 
features. 

Does the application for such technical 
protection rights also concern market-
ing? 
Absolutely. Trademarks also belong with the 
technical protective rights. With the product 
ClAir® Asphalt, for example, we contributed 
ideas for the trademark application and car-
ried out the registration. This is also impor-
tant – patent protection runs for a maximum 
of 20 years, whereas a trademark can offer 
eternal protection. 
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67Chapter 3

NEWS 
FROM THE 
DEEP

Large machines are used in ground engineering. They excavate giant quantities of 
soil, drill enormous boreholes into the ground, and create huge formworks. Exciting 
innovations are finding their way into this sector. For example, we can gather and  
analyse data now that we can see underground in unprecedented depth, enabling 
us to coordinate large rigs more reliably and to establish work processes even 
more efficiently with BIM and LEAN methods. 
We show how ZÜBLIN provides a better overview and optimised processes with 
new in-depth solutions.

MORE 
TRANSPARENCY

LEAN 
PROCESSES
Self-developed LEAN 

tools under test.

Page 71

SPT4Site – a new data platform 
for ground engineering.

Page 68

Ph
ot

o:
 M

ar
ia

 N
IF

I X
er

is
ot

i



G
ra

ph
ic

: Z
Ü

BL
IN

 S
pe

zi
al

tie
fb

au
 G

m
bH

68Ground Engineering

The BIM viewer and 
the corresponding data 
view on the SPT4Site 
show the current status 
and information on all 
components.

B
ea

m
 B

01
3

Beam No. Stat. cut
Bore  
length [m]

Drilling plane 
[mN/N]

UK Bore 
[mN/N]

Beam length 
[m]

OK beam 
[mN/N]

UK beam 
[mN/N] Volume Profile

Commercial 
weight [kg/m]

Beam weight 
[kg]

Beam in-
stalled on Status

B013 S3 18 8.10 -9.50 18 8.30 -9.20 11.20 HEB 450 3.068 0.75 06-04-2020  Beam installed
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mark the status of each foundation on con-
struction plans printed in A0. If you made a 
mistake, you would have to reprint the plan 
and add the information all over again.”

Cloud-based and logically 
linked 
With SPT4Site, Züblin Spezialtiefbau GmbH 
has developed a comprehensive and inno-
vative web-based platform for the adminis-
tration, evaluation and visualisation of project 
data according to the specific needs of the 
parties involved. The main objectives are a 
documentation system, optimised access 
to project information for multiple users, the 
linking of project data and use cases, and 
the management of data during the entire 
project lifecycle, as well as being able to track 
the construction progress in the BIM model 

an overview. “Here, you can see at a glance 
where soundings have already been carried 
out and where the team is allowed to contin-
ue working. This information is also reliably 
documented for the client.” 

The application was developed by the digital-
isation team of Züblin Spezialtiefbau GmbH 
based on the group-wide IRIS platform. Site 
managers can see in a 3D model by means 
of different colours where the subsoil has 
already been checked, which boreholes have 
been completed, and where foundation piles 
have been installed, or how many cages are 
currently stored on the construction site. “We 
can also assign files to each individual con-
struction element; for example, construction 
plans, photos, comments and other informa-
tion.” In the past, according to Kock, things 
used to work quite differently: “In the office, 
we used coloured highlighters to manually 

The subsoil on which site manager Sebastian 
Kock is supervising the installation of 300 
foundation piles for a new parking garage 
at Lohsepark in Hamburg’s HafenCity is 
mapped completely red for suspected explo-
sive ordnance sites. Wherever drilling is done 
here, it is easy to come across ammunition. 
That is why, according to Kock, special pre-
cautions apply to the entire construction pit: 
“Before the drilling of each pile is started, we 
first drill an exploratory borehole, so that we 
do not encounter unexpected obstacles in 
the ground.” Kock uses a new platform for 
ground engineering, the SPT4Site, to help 
all employees at the construction site keep 

Better  
Overview in the 
Underground
With the web-based platform SPT4Site, 

Züblin Spezialtiefbau GmbH sets new  
standards in the collection and processing of  

project information in ground engineering. 
Three site managers report on their 

experiences with the new tool.

Business unit: 
ZÜBLIN Ground Engineering 
Project duration: 2020–2022 
Contact: Mirna Mamar Bachi,  
Diego Bellato 
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in real time. Drafts, 2D plans, photos and 
comments, and resources assigned to the 
projects such as personnel and equipment, 
production and machine data are stored in 
the cloud and logically linked to one another. 

Armin Reinartz, Site Manager for the air-
port tunnel project in Stuttgart, checks the 
daily drilling performance on SPT4Site and 
compares target and actual values with the 
plan. “I can also see whether material has 
been lying on the construction site for too 
long, if a delivery is missing, what quantities 
were used at what time, or whether concrete 
needs to be reordered. This makes it easier 
for us to calculate, keep track of costs and 
organise the construction site, because we 
can plan ahead,” says Reinartz. 

Previously, the design data for all trades had 
to be gathered from construction plans and a 
instruction sheet had to be filled out manually 
with every detail. “Now, all design data are 
stored in a database and can be viewed on 
the tablet via an app. On the construction 
site, colleagues continuously enter up-to-
date information, construction progress 
can be tracked in detail, compared with the 
plans, and no one has to transfer data for 
post-processing,” Reinartz says, adding, 

“This helps us avoid errors, but above all it 
saves us time — and that is the most valuable 
commodity in the construction industry.”

Controlling with one click
Johannes Oldeweme supervises a con-
struction site at Klosterwall, in Hamburg, 
just five minutes from Lohsepark, in Hafen-

City. He uses the dashboard of SPT4Site 
to control it all: “With one click we can see 
what percentage of the total work is currently 
completed. Previously, we had to spend a lot 
of time counting boreholes and piles in the 
plans in order to create the invoices for the 
advance payments.” Special services not 
included in the contract can also be easily 
documented via the platform. “If we come 
across an erratic boulder while drilling, we 
can assign documentation to this element, 
showing how much work was carried out 
for its removal from the ground and also 
document this with photos,” says Oldeweme. 

He also finds the link of the individual mod-
ules on the platform helpful: “We can trans-
fer current data from the digital logs to the 
BIM model and compare them with the 
design data. The platform will be a huge 
data mountain, making our office work 
much easier.” 

Oldeweme also tells about offices wallpa-
pered with construction plans, on which 
crosses and checkmarks are placed in dif-
ferent colours. At times, one person in Old-
eweme’s team was busy with nothing else 
but writing minutes. The SPT4Site will take 
over these tasks in the future, significantly 
optimizing the processes on the construc-
tion sites. Oldeweme also sees potentials 
in improving the workflow related to mate-
rial delivery: “We can now have just-in-time 
deliveries made even more efficiently. We 
cannot store large components such as 
reinforcement cages on the construction 
site for space reasons; they must be installed 
immediately after delivery. This logistic is 
now much more accurate, thanks to digital 
planning. In addition, there is a digital delivery 
inspection for each of these elements and 
the responsible people at the site can see 
immediately whether each component can 
be installed.” 

The platform is open to all trades involved in 
the construction process. Users can select 
preset filters and adapt the results to their 
specific needs. In future, the platform will 
work even more automatically; for example, 
sending e-mails at the end of the day with 
to-do lists for the coming day or the current 
construction stage. Sebastian Kock sums it 
up: “We want to create acceptance for this 
solution in the Group, to spread this new 
working method across people at every lev-
el.” He pauses. “We’re still at the beginning. 
We have to get involved — that takes time, 
but it’s worth it.”

Linking equipment data

In ground engineering, highly sophisticated 
machines are used. For decades, various 

types of sensors have been installed in 
these rigs to monitor the behaviour of im-
portant machine parameters and to inform 

the drilling operators about the ongoing 
process and the status of their equipment. 
The device data module of SPT4Site can 

be connected to other modules in the plat-
form, such as personnel and equipment 

planning and BIM. In addition, it downloads 
automatically, at predefined intervals, 

production data from the rig manufactur-
ers’ server, filters and sorts them by project 

name, equipment identification number 
and name of the elements built. All availa-

ble information is structured as time series, 
displayed in diagrams and evaluated.

DASHBOARDS

Res

ource
s Device manufacturer

Design data

SPT4Site

DOCUMENTATION MANAGEMENT

PGD
Device data

BIM

Protocols

Smart by linking data — the 
concept of the SPT4Site 
platform can be compared 
to a neural network. 

Ground Engineering
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LEAN 
PROCESSES
Exciting months lie ahead for the digitalisation team at ZÜBLIN Ground  
Engineering: a newly developed production planning and control system  
is being tested for the airport connection of the new Stuttgart–Ulm 
railway line. LEAN methods of the company, such as a new potential analy-
sis, are being used. 

The LEAN experts from ZÜBLIN Ground En-
gineering are making their debut in the new 
airport tunnel construction project at Stuttgart 
Airport: for the first time, the team is testing 
an in-house developed LEAN concept. “With 
our new methods, we can identify the steps 
in the construction process that are critical for 

Business unit: 
ZÜBLIN Ground Engineering 
Project duration: 2020-2021 
Contact: Diego Bellato 

performance and visualise the entire process 
development,” explains Diego Bellato, Head 
of Digitalisation and Process Management at 
ZÜBLIN Ground Engineering. 

During the test run, the construction process 
is recorded directly at the point where the val-
ue is generated using a combination of work 
sampling studies and time sampling studies. 
Based on this potential analysis, for which 
Diego Bellato’s team also programmed an app, 
continuous analyses and adjustments, as well 

as target/as-built comparisons of the various 
construction activities, are carried out. Produc-
tion planning and control (PPC) is generated in 
this way, taking into account the trade-specific 
cycles and incorporating the real data coming 
from the construction site. The experience 
gained in this way can, in the future, offer add-
ed value, for example in the tendering and 
execution phase, and expand the know-how 
in the application of LEAN methods in ground 
engineering.



1 2
The value streams are identified and visualised on the 
basis of an overall process analysis (OPA). For the con-
struction of a bored pile wall, for example, the production 
of each individual bored pile and the sequence, number 
and duration of the single steps in the process can be 
analysed. The determination of the time required is based 
on the technical properties of the equipment used, but 
also on the experience of the construction teams at the 
site. Each step of the target process is assigned to one of 
three categories: value-adding (1); not value-adding, but 
necessary (2); or waste (3).

With an in-house-programmed potential-analysis app, 
the production data (as-built data) can be recorded at the 
construction site and stored in the database of ZÜBLIN 
Ground Engineering together with the target processes 
and duration. The recording of the production intervals 
is uncomplicated: the worker selects the predefined ac-
tivities at the actual time of execution in the app and the 
corresponding time stamp is stored in the database in real 
time. Site managers and authorised project participants 
can access this data at any time. 

Value stream 
mapping 

Step I
Collection of 
process data

Step II

72Ground Engineering
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The production data is evaluated with the help of the 
database of ZÜBLIN Ground Engineering. In addition to 
a large number of analyses, automated target/as-built 
comparisons are also possible. The results can be sum-
marised either in Excel or PDF documents or visualised 
in dashboards. For a statistical analysis, as-built data are 
collected for construction elements, such as self-drilling 
anchors, during at least three consecutive days. By means 
of target/as-built performance comparisons, risks and 
potentials can be evaluated at an early stage and possible 
optimisations carried out promptly. From the recorded 
data, important information for claim management can 
also be derived; for example, the actual waiting time for 
the delivery of concrete or the actual soil conditions at the 
site. Production data can be collected several times and 
compared with the target values. In this way, the success 
of targeted production control can be demonstrated. 

The statistical evaluation of the recorded as-built data 
and previous target/as-built comparisons enables a failure 
mode and effect analysis (FMEA). Early recognition of risks 
allows improvement measures to be initiated at a proper 
time. For this purpose, potential errors are recorded and 
evaluated with a risk indicator, according to their probability 
of occurrence and detection. 

Production planning and control (PPC) is set up on the basis 
of the determined value streams, the actual construction 
processes, the collected data and following analysis. The 
aim is to communicate and record possible deviations from 
the target performance in weekly and daily plans in a timely 
manner. These changes are adjusted in the above-men-
tioned plans and controlled regularly. This, along with the 
results of the production control methods, is discussed 
weekly by the construction team at the site. 

Evaluation of 
real data 

Step III
Implementation of 
production planning 
and control

Step IV

73ForeSite 2020



Ph
ot

o:
 E

d.
 Z

üb
lin

 A
G

In our ForeSite 2019 issue, we presented a unique plywood 
panel called LENO®-GF. The example of the megatrend  
prefabrication is now being supplemented by another  
exciting future topic: robotics. In a field test, a robot was 
able to successfully lay tiles onto a LENO®-GF. We talked 
with Thomas Wieland about this exciting new advance. 

How did this test go?
Thomas Wieland: In this full-scale test, we 
wanted to find out whether a robot could be 
used efficiently in modular construction. We 
were already using the Craftbot I for woodwork, 
and we now equipped it with a vacuum suction 
cup to pick up the tiles. From the planning data 
of the module we created an algorithm to lay 
tiles. That algorithm, called “Pick and Place,” 
was the work order for the machine. 

Was the machine able to do it?
Our “extraordinary colleague” managed to 
tile approximately 8 m2 of wall in about 20 
minutes. Initially, there were problems in 
maintaining the joint widths. A (human) tiler 
works with incredible speed and accuracy. 
So far, compensating for deviations within 
the acceptable range are technically difficult 

to manage. However, we achieved a good 
quality in the wetting of the tiles. The stand-
ard suggests about 60% of the tile must 
be covered with adhesive for a successful 
installation. Our robot has achieved this. 
For a sufficient bond, we had to modify the 
application process and install a vibration 
unit. Traditionally, a tiler would massage the 
tile into the adhesive, and so we simulated 
this with a pneumatically vibrating element.
 
Will a robot replace a tiler?
That is not our intention at all. We are us-
ing this case  to research  what is possi-
ble. Robotic tiling has not yet reached the 
construction industry. But construction is a 
wage-intensive trade, and the current lack 
of skilled workers is a problem. Our exper-
iment should therefore be considered as a 

The Craftbot team:

Andreas Kugler, Civil Engineer 
(Project Management); Andreas 
Amorth, Civil Engineer (Group 
Manager for construction systems/
modular construction); Vu Hoang, 
Civil Engineer (programming a 
parametric model of the tile mirror); 
Dimitrios Vassiliadis, Mechani-
cal Engineer (transferring the data 
into a production model); Thomas 
Wieland, Civil Engineer (work 
preparation and algorithm) 

Project team: ZÜBLIN Timber GmbH, 
STRABAG Innovation & Digitalisation 
(Subdivisions Transformation &  
Innovation and BIM 5D®) 

first step into the digital future with robots. 
We have been able to build up know-how 
and drive forward towards the launch of a 
competence center for robotics in building 
construction. Autonomously working robot 
units offer highly interesting potential for use 
in construction sites. 

What is the next step? 
Our new goal is to use robotics within a larg-
er production process. This is more about 
assembly line work. The more monotonous 
the activity, the more likely we are going to 
see robotic  applications. In the future, we 
might be able to use 3D printing to produce 
tiles – and in this scenario, they wouldn’t be 
tile-sized; they’d be as big as the entire wall.

WHAT BECAME OF...
THE PERFECT PANEL
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