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Foreword by the Dean

Dear colleagues,

The AdMaS Regional Research Centre, which has grown to become an integral part of the
faculty, has now been fully integrated into the organizational structure of the faculty. 2020 is
the first year of its operation within that new structure and with the new Centre Statute in force.
These documents came into effect after the end of the sustainability period of the project as of
31.12. 2019. The “AdMaS” brand has thus remained, and the results of contract research and
other economic activities are still being reported through the AdMaS Centre. Likewise, R&D
project investigators are continuing to use the facilities and equipment of the AdMaS Centre.
It is now up to all of us to use this research potential for the benefit of the entire faculty.

In 2020, an external evaluation took place for the NPU 1 AdMa$S UP project from the National
Sustainability Programme, which provided significant support for the operation of the AdMaS
Centre. | am very pleased to be able to state that the project received the highest possible
rating from the assessment, and we would like to thank all of the staff who contributed to this
result.

At the end of 2020, the Technology Agency of the Czech Republic approved our application
to extend the NCC project Centre for Advanced Materials and Efficient Buildings, or CAMEB
for short. This project has received funding until the end of 2022, and 11 out of the 12
constituent research projects which were investigated as part of the NCC will continue. We
would also like to thank all of the staff who took part in the preparation of the application
for the project extension.

2020 was also a year when FCE BUT, and thus also the AdMaS Centre, just like other
universities faculties and indeed the whole republic, had to deal with the worsened health
situation caused by the COVID-19 pandemic. Many negotiations had to take place using
remote communication tools. It turned out that both the FCE BUT staff and the external
collaborators involved were able to adapt to this new situation very quickly, and it can be said
that the effectiveness of the negotiations wasn't greatly affected by the change
in communication methods, although (of course) personal participation in the meeting would
have been more pleasant.

Today, the AdMaS Centre is a highly sought-after and reliable partner for a number
of cooperating companies and authorities. The creation of the AdMaS Centre has provided
the Faculty of Civil Engineering with a modern workplace that is one of the best-equipped
scientific and technical facilities in the field of civil engineering in Europe. Now it is only up
to us how we will use this technological advantage and further develop it.

Thank you all once again for the work done so far, and | would especially like to thank Assoc.
Prof. JUDr. Ing. Zdenék Dufek, Ph.D., who resigned as the director of the AdMaS Centre
at the end of 2020 after several years, for everything he has done for the AdMaS Centre. | wish
the new director, Ing. Zdenék Krejza, Ph.D., a lot of success in his work. | would also like
to highlight the work of the coordinators of the interest groups who play a significant role
in the operation of the AdMaS Centre. It is my belief that in the next period the long-lasting
successful journey of both the AdMaS Centre and the Faculty of Civil Engineering at BUT shall
continue.

Prof. Ing. Miroslav Bajer, CSc., Dean
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1. Organizational structure
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Head Office

Director Assoc. Prof. JUDr. Ing. Zdenék Dufek, Ph.D.
Deputy Director, Financial Manage Ing. Zdenék Krejza, Ph.D.
Administrative Manager Assoc. Prof. Ing. Jifi Zach, Ph.D.
Lawyer JUDr. Sylva Pochopova
Facility Manager Ing. Michaela Ulbrychova
Secretariat ZlatuSe Dokoupilova

The Advanced Building Materials interest group

Group coordinator Prof. Ing. Rostislav Drochytka, CSc., MBA, Dr.h.c.

The Advanced Building Structures and Transport Constructions interest group

Group coordinator Assoc. Prof. Ing. Pavel Schmid, Ph.D.

The Economics and Environment interest group

Group coordinator Prof. Ing. Petr Hlavinek, CSc., MBA
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2. Activities in the area of

management and monitoring
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At the end of January 2020, the fifth monitoring report from the sustainability period was
produced. It was approved by the Regulatory Authority in April 2020.

The horizontal integration of research teams and the involvement of the AdMaS Centre
in promotional events, which has been typical in previous years, took place only in the first two
months of 2020 due to the unfavourable epidemiological situation, after which they were
suspended or very limited in scope.

The HR policy elements which were introduced in previous years, involving, e.g. the provision
of support to young research workers, were implemented only in closed groups when dealing
with specific projects and contract research. With a few exceptions, all foreign visits were either
cancelled or took place online (see Chapter 3).

Active cooperation with industrial entities still took place, albeit to a lesser degree, in the field
of both contract research and applied R&D projects.

Despite all complications, the meeting of the AdMaS Centre Council took place twice in 2020

— on 13 February and 22 June 2020. All traditional meetings organised for AdMaS Centre
employees as well as the Researchers’ Night were cancelled this year.

Annual Report on the Activities of the AdMaS Centre 2020



AVAVA Q
A VA

VA A
VAVAY

3. Events, training and seminars
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In 2020, activities at the AdMaS Centre were severely limited due to the epidemiological
situation. Despite that, quite a few activities still took place there. These were the following:

« The Institute of Road Structures welcomed a new intern, Brazilian student César
Viapiano, who studies Civil Engineering at the Federal University of Rio Grande do Sul.
The student’s stay in Brno took place via the UNIGOU 2020 programme, organized
by INCBAC. During the two-month internship, he participated in research projects being
investigated at the road laboratory at the AdMaS Centre.

« On 8th and 9th January, CEZ a.s. staff underwent a basic preparatory course
of laboratory training. The course timetable comprised 16 hours of tuition, most of which
was in the laboratory. During the course, issues were covered related to the design,
preparation and quality control of fresh and hardened concrete. Destructive and non-
destructive concrete tests were presented and then conducted on fresh and hardened
concrete. Attention was given to the inspection and remediation of the concrete
structures of nuclear power stations, the surface finishes of materials, and the pore
structure and internal structure of materials. Another part of the course provided
familiarization with the most modern laboratory methods for the evaluation of building
materials. The theoretical foundations of X-ray diffraction analysis, electron scanning
microscopy and computer tomography were presented.

» On 28th and 29th January 2020, the seminar “TDS - Concrete” was held at the AdMaS
Centre. It was attended by 38 employees of the Railway Infrastructure Administration.
The subject of the seminar was a series of lectures and practical demonstrations
regarding basic concreting techniques, the required properties of concrete,
requirements for input raw materials and special concretes, transport and concrete
treatment. The lectures were led by Prof. Hela, and the railway workers were further
trained by Assoc. Prof. Hubagek, Assoc. Prof. Brozovsky and Ing. Tazky, who also
showed them the Centre’s laboratories.

» The director of the AdMaS Centre, Dr. Dufek, together with Assoc. Prof. Apeltauer and
other experts in the field, contributed to the writing of the publication “Ochrana mékkych
cild” (Protection of soft targets), which was published in January 2020.
In the introduction, these issues are set into the context of the legal framework
in the Czech Republic, after which information is given on state policy regarding
the protection of soft targets. It also contains practical information from the perspective
of the Fire Rescue service of the Czech Republic, and particularly from the viewpoint
of risk analysis and crisis management. The end of the publication is dedicated
to information on human evacuation models and the options for their application.
The aim of the authors was to present different perspectives on the issue and provide
methodological support to all who come into contact with the topic of the protection
of soft targets.

« On 15th February 2020, the training of BEST a.s. employees took place
on the premises of the AdMaS Centre with the topic Concrete products produced
using vibropressing technology. The training concerned the production, evaluation
of properties and conformity assessment of concrete paving blocks, slabs, curbs,
masonry elements, blocks of lost formwork, palisades, and other products. The training
also included a practical demonstration of tests conducted on concrete products
in laboratories.
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On 23rd February 2020, Prof. Kudrna appeared on the Czech television channel CT1
programme “Otazky Véaclava Moravce” (Vaclav Moravec’s Questions). He participated
in a debate with the Minister of Transport, Karel Havlic¢ek, and the Governor
of the Liberec Region, Martin Puta. The topic was the budget of the Ministry
of Transport for transportation structures on Czech roads.

Young research workers specializing in water management investigated several
research projects financed from the TACR - Zeta programme. Many tests and
verifications were conducted at the AdMaS Centre on technologies focused on using
the potential of wastewater (in terms of energy or technology), and selected
supplementary laboratory analyses also took place here, e.g. the testing
of a technological unit for obtaining thermal energy from greywater in combination with
its cleaning for the purpose of its further use - in buildings, for technical purposes,
the watering of green roofs and facades, etc. This technology for the recycling of grey
wastewater, which is investigated in the project TJ020007190 “Recovery and use
of thermal energy from wastewater in combination with the use of treated water’, is
a highly topical issue due to the prevailing dry climatic conditions and the need
for careful water management. Another of the tested technologies is a functional
sample of a thermal pyrolysis unit investigated within the project TJ02000262
“Processing of gastro waste into a solid carbonaceous product for material use’.

On 10th June 2020, a board of opponents composed of employees from the MEYS
project department visited the AdMaS Centre to evaluate the now completed, five-year
project NPU AdMaS UP - Advanced building materials, structures and technologies,
which lasted from 1st January 2015 to 31st December 2019, and whose investigator
was Professor Novak. The board of opponents stated that the individual research
groups and divisions of the AdMaS UP project not only met, but significantly exceeded
the Threshold conditions of the NPU |. programme, and also praised the drawing
of funds. In their conclusion, the board of opponents also praised the number of projects
involving cooperation with industrial entities and the number of foreign internships and
visitors, as well as international projects. Overall, the board rated the project
as excellent.

Archaeologists turned to the Centre for Radiation Defectoscopy for help
with the determination of the origin of a sword which was discovered near Znojmo and
which is estimated to be from the Iron Age, or the Roman period. The sword was
transported to the defectoscopy laboratory and subjected to an X-ray examination
under the direction of Prof. Hobst. The X-ray examination proved that the sword is
made of one material and is very heavily corroded, and thus no engravings or inlays
from another metal have been preserved. Only in the connection of the hilt to the blade
is there a visible structure (in the shape of the letter “11”). It would seem a good idea
to clean it mechanically and determine its origin. The material from which the sword is
made is not visible anywhere on the sword. If the metal were exposed during further
examination, it would be possible to analyse it using the X-ray fluorescence method,
which would reveal the exact shape of the sword, production details, possible
decorations and extent of corrosion damage.

In the summer months, another part of the series of training courses on road structures
run for employees of the Directorate of Roads and Motorways took place atthe AdMaS
Centre for what is already the fifth year. The training was organized by Consultest s.r.o.
under the auspices of the AdMaS Centre. Due to the anti-epidemic measures that came
into force, the remaining training sessions had to be postponed indefinitely.
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» On 16th and 17th September 2020, a “Transport Infrastructure Conference” was held
in the castle brewery of the town of Litomysl. It was attended by 21 exhibitors and 470
delegates this year. The director of the AdMaS Centre, Assoc. Prof. Dufek, gave a total
of 51 lectures during the main programme. Ing. DobiaSova and Prof. Kudrna also took
part in the conference, where they presented the research and activities of the AdMaS
Centre and the FCE as a whole at our exhibition stand, and established new contacts
for possible future cooperation.

* In the autumn of 2020, the employees of the Economics and Environment interest
group at the AdMaS Centre, in cooperation with the company Satturn HoleSov and
the Institute of Telecommunications at the Faculty of Electrical Engineering and
Communication at BUT, monitored the coverage of the sewerage network as concerns
leak localization (particularly from industrial plants, infectious water and especially
in the context of unexpected exceptional leaks, whether unwanted or deliberate).
At present, sewerage networks for municipal and industrial wastewater are standardly
built using single-skin pipes, and this is also true in higher-risk areas (exposed sites
within areas requiring increased protection of groundwater sources or where there are
other environmental or safety risks with regard to water treatment and transport,
drainage and cleaning). As a result, possible contamination of the soil and groundwater
is not prevented in those areas with increased safety risks, and the ad hoc removal
of any problems that may arise is also not enabled. The aim of the online monitoring
was to cover the sewerage network in as much detail as possible for the localization
of leaks.

» Under the auspices of the group of specialists “Odvodnéni urbanizovanych tzemi
CZWA” (Drainage of urbanized areas CZWA) and the AdMaS Research Centre,
the company ARDEC organized the 20th year of the Urban Water conference, entitled
“Méstské vody - Urban Water 2020", in Velké Bilovice on 1%t and 2" October 2020.
The conference has traditionally been a showcase for presented papers with a high
professional level. This year, there were a total of 24 of them, some of which were
presented by the employees of the AdMaS Centre, who also represented the Centre
at the conference with the help of information leaflets distributed from an exhibition
stand.

* On 15th October 2020, the General Meeting of the CAMEB National Competence
Centre project was held online. The meeting was opened by the Chairman of the Board,
Assoc. Prof. Ferkl from the CTU in Prague, who informed the participants that
in connection with the information provided by the Technology Agency of the Czech
Republic, it is possible to request an extension for the existing centre of competence
by two calendar years, which enables the bridging of the transition period of 2021 and
2022. It was confirmed by the investigators of sub-projects that they have both
the finances and sufficient subject matter to carry out research activities during those
years. Some members were no longer interested in continuing the project from 2021,
while other entities showed an interest in joining, which was approved by the General
Meeting and taken into account in the amendments to the contract. The wording
of the Annual Report of the National Centre of Competence was approved, as well
as the resignation of Ing. Kroupa from the NCC Board and the election of his successor,
Ing. Bures, to the Board, as well as the subsequent re-election of all board members.

« In November, the AdMaS Centre answered a call for help from the management
of a retirement home in Rajhrad, Domov Matky Rosy (Mother Rosa’s Home), which
was struggling not only with a lack of staff but also with a dwindling supply of protective
equipment. The Centre supplied the home with several dozen protective shields, which
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were printed on the FCE’s 3D printer. The shields are used in the home by both
the permanent staff and also by a number of volunteers who have decided to help
the home in these difficult times. Ms Dokoupilova, a secretary at the AdMaS Centre,
was also involved in helping out.

On Saturday, 14th November 2020, Prof. Kudrna spoke on the Czech Television news
programme “Studio CT Weekend” about his opinion on the construction of a tunnel next
to the world-famous monument Stonehenge in England, which is a topic that has
provoked a lot of controversial opinions from both experts and the public. After a long
period of preparation, the British government decided to build a continuation
of the A303 4-lane road between London and the south-west of England, which runs
just past Stonehenge. The road has only 2 lanes at this point, and there are traffic jams
in front of this narrow section, with a significant impact on the environment, and
therefore a generous solution was proposed using a tunnel excavated from the local
rock massif, with a length of 1.7 km and high investment costs. Despite these facts,
many protests and expert discussions have been presented in the British media,
especially from amongst the ranks of historians. Prof. Kudrna is of the opinion
that the proposed structure would solve the transport and environmental problems and
would not disrupt the work of historians, as archaeological finds are located only
in the surface layers.

The head of the Institute of Building Testing and coordinator of the AdMaS Centre
interest group Advanced Building Structures and Traffic Constructions,
Assoc. Prof. Schmid, appeared on the “Cerné ovce” (Black Sheep) programme
broadcast by Czech Television on 2nd December 2020. The television crew
approached him in his capacity as an expert assessing the quality of the structure
of a panel house in Krasného Street in Brno, which was examined and subsequently
evaluated under the leadership of Dr. Krejza under a contract for the Statutory City
of Brno with the title “Zhotoveni navrhu sanacénich opatieni objektu Krasného 2-4-6"
(Preparation of a proposal for rehabilitation measures for the building Krasného 2-4-6).

In December 2020, the Technology Agency of the Czech Republic approved our
application for the extension of the CAMEB National Centre of Competence project,
which thus received funding until the end of 2022. 11 out of the 12 original sub-projects
will continue.

On 9th December 2020, the Deputy Director of the AdMaS Centre, Dr. Krejza, took part
in the international webinar “Spotlight on European GreenTech: Green Building”. He
presented those activities of the AdMaS Centre that are connected mainly with
the circular economy to his colleagues from Italy, Austria, Ireland and Greece.
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The extent of the coronavirus pandemic also affected the AdMaS Centre in terms of mobility.
The majority of business trips to cooperating institutions and visits from abroad to the AdMaS
Centre were cancelled or postponed indefinitely.

Despite this, some planned meetings took place in the form of conference calls or online
seminars. Cooperation was established with, e.g. Kalashnikov Izhevsk State Technical
University, Bauhaus University Weimar, TU Wien, and Universitat Rostock in Germany, and
with the companies Precious Plastic Amsterdam, Precious Plastic Wien and Smile Plastics
London. The AdMaS Centre was personally visited by, e.g. representatives
from the Norwegian University of Science and Technology and the Norwegian Institute
for Water Research (NIVA).

Detailed information and examples of mobility are provided for individual interest groups later
in the report.
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Research staff mobility in terms of collaboration with industrial entities took place throughout
the year, but with regard to the worldwide situation, such visits were very limited in scope.
In the majority of cases, this entailed one-day trips for the purpose of carrying out particular
experiments, taking measurements, consultation, etc.

Detailed information and examples of mobility are provided for individual interest groups later
in the report.
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In 2020, all research activities continued in accordance with the scientific research focus
of the AdMaS Centre, just as in previous years.

The majority of the planned monitoring indicator values were attained, and in some cases,
the annual planned values were significantly exceeded.

The monitoring indicators were fulfilled as follows:

Table 1: Personal indicators
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Table 2: Financial indicators (in thousands of CZK)
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7.1. Interest group: Advanced Building Materials

7.1.1. Activities of the IG in the area of management
IG coordinator - Prof. Ing. Rostislav Drochytka, CSc., MBA, Dr.h.c.

The goals of the Advanced Building Materials interest group were completely fulfilled
in accordance with its professional focus in 2020. For the purpose of the planning and
coordination of research activities in 2020, quarterly meetings took place (in person or online)
with the participation of the group head, key researchers and also other employees. During
the meetings, information about current activiies was briefly presented, including
the acquisition of financing from public funds (coordination of the preparation of projects
for competitions currently announced by the Czech Science Foundation, TACR, Ministry
of Education, Youth and Sports, H2020, etc.), as well as contract research projects
with industrial partners, or other information with regard to current needs.

Social gatherings and other activities were significantly curtailed by the coronavirus crisis and
the limitations associated with it.

7.1.2. Training and seminars

The training courses and seminars held by the IG are described in Chapter 3, “Events, training
and seminars”, in greater detail.

7.1.3. Research staff mobility and cooperation with institutions
abroad

In 2020, due to the coronavirus crisis, activities involving staff mobility to institutions abroad
were significantly suppressed, and the amount of research worker mobility from foreign
universities to the AdMaS Centre also decreased.

New partnerships in the area of international cooperation thus emerged rather sporadically and
were deepened via remote communication (e.g. with Kalashnikov Izhevsk State Technical
University, Fels Vertriebs and Service GmbH & Co. KG, TU Wien, Bauhaus University Weimar,
the Faculty of Civil Engineering in KoSice, Universitat Rostock in Germany, etc.).

One special example of important cooperation with entities abroad is the three-year
international grant project GA20-09072J entered into with Prof. Dr. Ing. Grigorij Yakovlev from
the Kalashnikov Izhevsk State Technical University. Another example of such cooperation
is our joint research with Fels Vertriebs und Service GmbH & Co. KG, which is focused
on the development of new mixtures for the production of autoclaved aerated concrete. As part
of this cooperation, the joint experimental verification of new raw material variants took place
at the AdMaS Centre on 24th and 29th August 2020.
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As far as student mobility is concerned, the following can be named:

+ Bc. David Fittl, 1st year student in the subsequent master's study programme -
internship via the Erasmus+ programme at Sinteff Narvik AS, Norway

» Bc. Vojtéch Uher, 2nd year student in the subsequent master’s study programme -
study visit via the Erasmus+ programme at Universidade do Minho, Portugal

» Ing. Cecilie Mizerova, 3rd year student in the doctoral study programme - internship
via the Erasmus+ programme at the Karlsruhe Institute of Technology, Germany

* Ing. Dorothea Sklenafova, 4th year student in the doctoral study programme -
internship financed from DP 3.2 at Hochschule Wismar, Germany

As far as staff mobility is concerned, the following can be named:

* Assoc. Prof. Ing. Jifi Zach, Ph.D., teaching placement via the Erasmus + programme
at TU Wien, Austria, and at the University of Zilina, Slovakia

Remote online lectures financed from DP 2.2.1 “Support and involvement of experts
from the academic field in education at BUT” included, e.qg.:

» alecture by Prof. Dr. Ing. Ulrich Diederichs from Hochschule Wismar, Germany

» two lectures by Assoc. Prof. Mariaenrica Frigione from Universita del Salento, Italy

7.1.4. Research staff mobility: collaboration with industrial entities

Research staff mobility in terms of collaboration with industrial entities took place throughout
the year. In the majority of cases, this entailed one-day trips for the purpose of carrying out
particular experiments, taking measurements, the verification of functional samples or verified
technologies that were developed during collaboration, training, consultations, etc.

7.1.5. Research activities conducted by the IG

The goals of the Advanced Building Materials interest group were completely attained
in accordance with the professional focus and planned aims of the group in 2020:

» One of the key projects of the year 2020 was sub-project No. TNO1000056/04, entitled
“‘Advanced Materials and Technologies” which was investigated in connection
with the National Centre of Competence “Centre for Advanced Materials and Efficient
Buildings”. In 2020, activities concerning seven research topics were completed and
results were generated in the form of a utility model (2pcs), a functional sample (8 pcs),
a prototype (1 pc), a certified methodology (5 pcs) and a verified technology (4 pcs).
At the end of the year, the extension of the investigation period by another two years
was approved and the scope of planned results was expanded.
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« In 2020, researchers also studied the effect of mechanical activation on the formation
and stability of various polymorphs of alite and belite, and also performed an analysis
of the processes involved in the formation of the structure of silicate composites
with organic fillers and their behaviour under specific stress conditions. In the field
of ceramics, research focused on the controlled modification of the mineralogical
composition of ceramic bodies in order to improve their functional characteristics, and
also on the production of mullite tempers in a shaft kiln and on the elimination of sulphur
dioxide emissions during the firing of ceramic bodies fabricated using power plant
fluidised bed combustion ash. 2020 saw the completion of research into the possibilities
offered by the liquefaction of soil before its subsequent use in excavation work,
resulting in two functional samples and one verified technology. Additionally, one utility
model was registered and, on top of that, a patent was approved which will be
registered in the database in February 2021. Other projects which were successfully
completed in 2020 were, e.g. Advanced technology for aerated sandy concrete
with a proportion of secondary raw materials and more efficient use of natural
resources, as well as Advanced adhesives with a higher proportion of secondary raw
materials for extremely stressed environments, during the investigation of which
a number of functional samples, verified technologies and utility models were
developed.

» The use of secondary raw materials is a very important topic for the Advanced Building
Materials IG, and in 2020 it focused on the development of an advanced waste-free
technology for high-performance aerated concrete produced using renewable
resources, as well as research into advanced polymer materials using secondary raw
materials and hazardous waste for chemically highly aggressive environments, and
also the use of waste from the production of cement-bonded particleboards
in the production of competitive building materials.

* In the field of insulation materials, researchers were engaged in research and
development concerning advanced thermal and acoustic insulation materials based
on waste textiles and natura