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Introductory words

Prof. Harald S. Müller

Freeze-thaw resistance of concrete

– New findings on the mechanisms and prognosis of the degradation –
Prof. Dr.-Ing. Harald S. Müller, President of fib in 2015 – 2016, e-mail: hsm@mpa.kit.edu
KIT – Karlsruhe Institute of Technology, Karlsruhe, Germany
Prof. Müller received his academic education in civil engineering at the University of Karlsruhe. After
several years of working primarily in consulting business in Berlin, he became a full Professor for
Building Materials and Concrete Structures at his alma mater in 1995 (today: Karlsruhe Institute of
Technology, KIT). His major research subjects are creep and shrinkage, service life design, durability,
sustainability and rehabilitation of concrete structures. By the end of 2017 he became a Prof.
Emeritus. Harald Müller is an elected member of the National Science Foundation of Germany. He is
Honorary President of the fib, Honorary Member of the ACI and Foreign Member of the Russian
Engineering Academy. As a founder and managing partner of the SMP Engineers of Constructions Ltd
he is mainly involved in the analysis, rehabilitation and strengthening of concrete structures.

Short summary of presentation: One of the most relevant environmental exposures for concrete structures in
moderate climate zones such as Northern and East Europe is the frost attack. Even though the knowledge about
the governing mechanisms has tremendously increased, some key aspects related to their time-development are
not yet sufficiently understood. Consequently, no generally accepted model allowing to predict the degradation
and spalling behaviour is available. Based on an experimental study using Nuclear Magnetic Resonance (NMR)
techniques, the water transport behaviour in hardened cement paste and mortars at different water/cement
ratios and different temperature exposures during a freeze-thaw attack was investigated. The obtained results
constitute the basis for the development of a reliable physically based frost damage model. Even though the
model was validated for hardened cement paste and mortar only, it represents a physically sound approach to
describe in principle for the first time the development of the frost damage process in structural concrete. Hence,
the model allows for a performance based service life prediction for concrete subjected to frost attack.
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Numerical simulation of freezethaw resistance of concrete

