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he general perception of

composite  applications

is focused on the replace-
ment of metal structures in the
mobility-driven markets of auto-
motive and aerospace. The key
incentives for the development
and usage of composite compo-
nents in these fields are the reduc-
tion of weight and higher specif-
ic material strength and stiffness
in order to improve vehicle char-
acteristics and save fuel, and thus
help reduce costs and comply
with legal regulations. But a high
strength-to-weight ratio is not
the only potential benefit prom-
ised by the usage of composites.
The diverse advantages beyond
lightweight design, for exam-
ple chemical resistance and low
thermal expansion, in combina-
tion with traditional benefits, of-
fer fascinating opportunities for
additional markets.

construction

The building & infrastructure market provides various opportunities and poten-
tial applications for composite components. The AZL Aachen GmbH initiated
a joint market and technology study entitled “New Potentials for Composite
Technologies in Buildings & Infrastructure” to investigate market conditions,
technology specifications and production improvements. A consortium gathering
more than 25 companies and the researchers of the Aachen Centre for Integrative
Lightweight Production (AZL) of RWTH Aachen University are working hand in
hand to identify future drivers and business opportunities for composite applica-
tions as part of a proven and systematic study structure.

The construction of buildings
and infrastructure offers high po-
tential to identify systems and
components for a novel usage of
composite structures. The con-
struction sector is already a major
sales market for the present fibre
production. In 2014, buildings
and infrastructure accounted for
one third of the European glass fi-
bre market and nearly one fourth
of the global carbon fibre market.
Furthermore, the market will

Glass Fiber (European markel)

Source: Based on AVK, martet report 2014

benefit from a two-way develop-
ment in the future: On the one
hand, the accelerated develop-
ment of production and materi-
al solutions (technology push)
and on the other hand, a global
change of market requirements
and a growing demand for inno-
vative solutions (market pull).

According to the Construction
Intelligence Centre, in addition to
the growing market share of com-
posite applications, the entire
B&I market expects continuous

growth based on the megatrends
of a growing global population,
ageing buildings and infrastruc-
ture in developed countries and
a major demand for new struc-
tures in developing and emerg-
ing countries. These potential ap-
plications provide a broad field of
future opportunities for compos-
ite technologies in the building &
infrastructure market.

In order to implement a systemat-

Carbon Fiber {Global market)
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ic approach to identify the future
business opportunities and cur-
rent drawbacks of the considered
industries, AZL, Aachen GmbH
designed a joint market and tech-
nology study with a project dura-
tion of sixmonths. To involve var-
ious perspectives, different views
willinfluence how the study is de-
signed.

First, AZLs expertise in light-
weight production was the basis
for further investigations, repre-
senting the research perspective
of the studys approach. The
structural proceeding was proven
in previous studies and is contin-
uously developed by the research-

External Experts

Industry

“ Consortium ofmore
than25 companles

Experience of

ers, based on participant feed-
back. Secondly, the AZL network
partners and external industry
partners provide industry-based
input and discuss the opportuni-
ties and challenges during study
meetings with the researchers in
charge. Third, external experts
are involved in every stage of the
study’s procedure, giving keynote
speeches and participating in the
meeting discussions.

The objective of the study is to
establish a wide-ranging over-
view of market opportunities and
a theoretical evaluation of com-
posite applications from market
Technology Push
Next Generation
Com posite Technolcogies

{mate rials, product design,
productiontechnologies)

other markets A
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University/
Research
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Market Market Pull:
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and technology perspectives. For
a selection of composite compo-
nents, detailed business cases are
handed over to the participants
regarding market opportunities,
technology specifications and
production possibilities. To face
one of the next vital challenges
for composites in construction, it
is necessary to find mass produc-
tion opportunities compared to
the common pilot or lighthouse
projects.

To get a differentiated picture of
such a broad field of topics and
perspectives, the most promising
approach is, according to AZLs
experience in research and indus-
try-driven projects, to design a
consortium study in order to in-
clude various know-how and re-
quirements. Additionally, the
participants share the research
and investigation costs, so that
the cost per participant remains
at a decent level. The consortium
structure provides diverse net-
working opportunities, in addi-
tion to the booked study content,
in every meeting during the dif-
ferent stages.

The study includes three main
phases. The first phase, the pi-
lot study, is a large-scale analysis

Future Success of Composites In
Bulldings and Infrastructure

oy

of the markets of interest. It de-
scribes the entire inspection area
and contains a market segmen-
tation and a market breakdown,
down to the component and ap-
plication level. In the next phase,
a detailed analysis of selected
components is compiled, consid-
ering the technological and mar-
ket perspectives. The last stage
provides detailed business cas-
es of high-potential components,
analyzing the value chain and the
cost structure of the production
process.

The study started with a kick-off
meeting in November 2016. It
was the first meeting of the con-
sortium, introducing the study’s
approach. The participants had
the opportunity to influence the
results directly using a question-
naire. At the beginning of the pi-
lot phase, the two main markets
were segmented into 20 different
market segments. Each market
segment was investigated as a seg-
ment profile and was subdivided
into specific sub-segments. The
result was a collection of 66 dif-
ferent sub-segments. To focus on
the most promising parts, a trans-
parent and comprehensive se-
lection method and scoring tool
were used, which evaluated and
selected the sub-segments with
the highest potential. For the cho-
sen 27 sub-segments, the current
and future applications and com-
ponents were documented in a so
called “technology tree” for each
sub-segment. A “technology tree”
includes a visualization of the
main specific challenges, systems
and components. At the end of



New potential for composite technologies in buildings and infrastructure

Pilot Study

Hick-off Meeting

Questionnaire

the pilot phase, 438 applications
and components and a catalogue
of 40 main challenges were pre-
sented to the participants. During
the first report meeting, the par-
ticipants had the opportunity to
vote, after the presentation and
discussions with the research-
er in charge, for the components
and applications of their person-
al interest. The vote resulted in a
selection of 25 high-ranked com-
ponents, which were qualified for
the next stages of investigation in
the subsequent phases.

The second project phase is cur-
rently in process. It started with
two workshop meetings to dis-
cuss the selected components
within the consortium and to re-
cord and document participants’
input. During the workshops, ex-
ternal experts will be included
to provide additional expertise
in the market-specific meetings.
They will give keynote presenta-
tions and answer the questions

Technology/Market Study
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of the consortium members. To
document the results of the sec-
ond project phase, an evalua-
tion of the selected components
will be compiled based on mar-
ket-and technology-driven crite-
ria. To start the detailed analysis,
component information such as
geometrical dimensions, norms
and standards as well as a de-
scription of the value chain will
be specified. During the second
report meeting, the participants
will have the opportunity to vote
again for their favourite compo-
nents. During this selection pe-
riod, the number of components
will be reduced from 25 to 10.

The last stage of investigation is
based on the business cases of
the 10 highest ranked compos-
ite components. Through the dif-
ferent stages, information will be
collected regarding the individ-
ual components and the follow-
ing business cases will be built
on this database. A final business

Business Cases
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case will contain a market sum-
mary, an overview of the poten-
tial critical technological require-
ments and a documentation of
competitive technologies and
materials. Furthermore, an anal-
ysis of the properties of the cur-
rent production process, a rec-
ommendation for future process
improvements and a calculation
of the cost structure will be doc-
umented. At the end of the study,
the participants will have a sys-
tematic and structured overview
of market conditions and tech-
nological opportunities. In addi-
tion to the documentation, they
will benefit from the experience
gained from the discussions and
the expert input they get during
the different stages.

Composite components have
been used in construction for
years, but they are still niche
products, rarely used in a market
traditionally dominated by wood,

Final Meeting
1
1
g

1
Workshop

steel and concrete. Only in mi-
nor segments, such as concrete
strengthening or sewer renova-
tion, are composites the current
state of the art. But if the specif-
ic advantages of composite prod-
ucts are worked out, standards
and regulations are established
and the required customer confi-
dence is created, the construction
sector can provide diverse busi-
ness opportunities for compos-
ite materials and components.
Especially considering the cur-
rent development of market con-
ditions and technological oppor-
tunities, composite solutions can
increase their market share and
widen their field of application.
With time still remaining to join
AZLs joint market study on
New Potentials for Composite
Technologies in Buildings &
Infrastructure, this could be the
start for further industrial project
partners.
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