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26" Conference and Workshop on Rheology of Building Materials

OSTBAYERISCHE TECHNISCHE HOCHSCHULE (OTH) REGENSBURG, GERMANY
FEBRUARY 21-22,2017

On February 21,2017 the 26" conference on Rheology of
Building Materials and subsequently on February 22,
2017the Workshop to the conference took place on Ost-
bayerische Technische Hochschule (OTH) in Regens-
burg/Germany. Since 26 years this conference become
afirmlyestablishedinternational event. Thisyearagain
morethan 120 participants from 17 countries joined this
yearly conference. Ten very interesting presentations
showed different investigation and application within
the field of rheology. Basics investigations due to the
rheology properties ondifferent cementitious mixtures
and particle size dependency as well as the influence of
different admixtures and mixing intensity on rheolog-
ical behaviors was shown. Further investigations for
printable concrete were presented as well.

The opening of the lecture series was done with
welcome address by Markus Greim, CEO of Schleibinger
Gerate and by Professor Kusterle, OTH Regensburg. The
first lecture was held by Jacek Gotaszewski from the
Silesian University of Technology in Gliwice/Poland. He
presented the development of green self-compacting
concrete (SCC) containing low clinker cement and cal-
careous fly ash to obtain a low hardening temperature.
Green Concrete is defined as a concrete which uses re-
cycling material as at least one of its components. The
main purpose of this concrete are massive and semi-
massive constructions, as well asthe construction build
during summer. Due to the optimizing of materials and
mix design a green SCC concrete with low amount of
clinker and hence low hardening heat but good me-
chanical properties was shown. As a substituent for the
part of cement calcareous fly ash (CFA) was used. It was
shown, that ground high-calcium fly ash can be used
for self-compacting concrete without negatively af-
fecting its properties after hardening. The clinker con-
tent was reduced from over 400 to less then 8o kg/m?
with near the same flow properties of the fresh con-
crete.

Variation in the mix design of the SCC exert a de-
cisive influence on rheological properties of SCC. Espe-
cially variations in water content are very critical and
has to be developed. The second lecture presented by
Stephan Uebachs (Brameshuber + Uebachs Ingenieure
GmbH, Aachen/Germany) showsthe influence of water
content on the rheological properties of mortars and
concretes by a new particle distance model. This model
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describes the relative viscosity as well as the gradient
of the flow curve depending on the distance between
the particlesin the mix. Thus, the qualitative prediction
of the rheological behavior of an SCC is possible. Sub-
sequently, Eduard Schwab (Brameshuber + Uebachs In-
genieure GmbH, Aachen/Germany) presented the in-
fluence of different granulated sand on the rheological
behaviors of self-compacting mortars. Not only the
sieve line but also the grain shape of the sand particles
showed a big influence on the rheology of self-com-
pacting mortar and concrete.

A new rheology measuring technique for the eval-
uation of interfacial rheological behavior was present-
ed by Alessandra Lie Fujii (Ecole Normale Supérieure de
Cachan, France). The rheological properties of the ad-
hesive mortar are important in order to obtain a good
performance. Itis also necessary to avoid the formation
of dry layer at the mortar-air interface. Hence, the eval-
uation of the rheological properties at the air-mortar
interface is of great importance. Water distribution at
o-3mmofair-mortarinterface was measured by using
of MRI technique and showed clear results regarding
the dry layer properties. With the interfacial rheology
technique adapted to adhesive mortar, it was possible
to observe different evolution of rheology in presence
of cellulose ethers at different contents and different
types. The method was able to compare different cel-

Figure 1: Participants during the lecture in Regensburg.

50



Il CONFERENCE REPORT W

lulose types, showing a potential for optimization of
mortar formulation. The modification of rheology by
adding of starch ethers was presented by Andrea
Glatthor (Crespel & Deiters GmbH & Co. KG, Oersdorf/
Germany). Starch ethers distinctly increase the mortar
viscosity at low shear rates and are responsible for gen-
eratingyield stress in the fresh mortar. They act as floc-
culants, binding fine particles through particle bridg-
ing, resulting in the desired rheological effect. On the
other hand strach ethers have a retarding influence in
the cement hydration.

With increasing fluidity of cement pastes, mortars
or concretes, the tendency for these materials to sedi-
ment and separate increases. This can be prevented by
using of viscosity modifying admixtures (VMA). Rheo-
logical properties of viscosity modifying admixtures in
aqueous solution and their performance on macro-
scopic rheology of cementitious mortars was present-
ed by Oliver Mazanec, BASF Construction Solution
GmbH, Trostberg, Germany. He showed the influence
of cellulose ethers, diutan gum and synthetic copoly-
mers at different concentrations as a viscosity modify-
ing admixtures on rheology in distilled water or
Ca(OH), solutions as well as in self-levelling underlay-
ment. The following presentation by Wolfram Schmidt
(Bundesanstalt fiir Materialforschung und -priifung in
Berlin/ Germany) took up the topic of the rheology
modifying admixtures and introduced the possibility
to take them from nature. He gave an overview of var-
ious options for rheology modifying admixtures that
can be found in Africa. In Africa concrete admixtures
are largely shipped or transported from outside the
continent. The consequences are that these admix-
tures are difficult to purchase, expensive, and there is

Figure 2: Workshop for rheological measurements at the
concrete laboratory of Ivan Paric.
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no large variety of products available in the market. He
showed how the biopolymers like lignosulphonates,
karroo gum, cassava starch and nkui modified the rhe-
ology of cement pastes and thus gave a variety of po-
tentially interesting materials and applications. In ad-
dition to the positive features of superplasticizers like
a highly effective liquefaction negative properties such
as a retardation of cement hydration are also present.
This has a negative effect on the productivity especially
for the precast concrete industry. Hence, the influence
of the mixing intensity by two-step mixing process on
the properties of fresh and hardened concrete was in-
vestigated. The results were presented by Mirko Land-
mann (Institut fiir Angewandte Bauforschung Weimar
GmbH in Weimar/ Germany). His investigations were
done on mixing intensity in depending on mixing time
which has an influence on induction period and CSH
growth and thus on setting and rheological behaviors
of concrete paste.

The special modification of concrete and concrete
rheology allows it to be used for the construction 3D
printing. Various technics to use 3D printing as a core
method to fabricate construction components were
presented by Dirk Lowke (Technische Universitat Miin-
chen, Germany). He showed the additive manufactur-
ing where no special equipmentis needed and no limits
in shape and complexity are available. Various process-
ing techniques for 3D applications such as selective
paste intrusion and selective cement activation have
been discussed as well as the influence of particle size
and fluid rheology on finished product. In addition, a
presentation on concepts for assuring printability of
concrete using rheology as a tool for additive construc-
tion was presented by Venkatesh N. Nerella from Tech-

Figure 3: Workshop for rheological measurements with
Viskomat XL (Schleibinger Gerdte GmbH).
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nische Universitat Dresden in Germany. He showed the
additive construction or 3D printing in construction ap-
plications as an automated layer-by-layer casting with
cementitious materials. One of the applications is the
building construction, whereby more efficient and
cost-reduced construction can be achieved. 3D printing
requiresincreased demand on the pumpability, extrud-
ability and buildability of cementitious material. How
the printability of cementitious materials can be en-
sured with current rheometrical tools, by introducing
new methods and by defining buildability and extrud-
ability in terms of common rheological constants and
additive construction process parameters were dis-
cussed.

After the conference in the evening, as every year,
the participants were able todiscuss and todeepenvar-
ioustopicsinatypical Bavarian locationin the historical
city of Regensburg. A very pleasant atmosphere led to
thecasual contact managementand exchange ofideas.
With more than 4o participants the workshop of rheo-
logical measurements tppk place on February 22, 2017.
Three different workshops were organized by C3
Prozess- und Analysetechnik GmbH, Schleibinger Gera-
te GmbH and OTH Regensburg. Isothermal multi-chan-
nel-calorimetry for online monitoring of the heat flow
forcementand concrete testing was presented and dis-

cussed in workshop by C3. Parallel, the investigation of
rheology parameters with different types of rheome-
ters for different kinds of applications was shown in
workshop of Schleibinger Gerate GmbH. Afterwards, in
the concrete laboratory of Ivan Paric (OTH Regensburg)
self-compacting concrete were mixed and measured
with the inline mixer-rheometer called RheoCT and
with a mobile rheometer eBT-V from Schleibinger Ge-
rate using the vane probe. The pumpability of this con-
crete was tested with a sliding pipe rheometer, SLIPER
(Schleibinger Gerate GmbH). The next 27" Regensburg
colloquium and workshop will take place March 2018
as usual atthe samelocation at OTH Regensburg. More
information available on www.schleibinger.com.
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