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binders: Multiphysics reactive transport modelling

Background Carbonation
shrinkage cracks Reinforcement
@ Alternative sustainable cement systems with novel binders
(such as slags, fly ash) are more susceptible to carbonation
induced steel corrosion and carbonation shrinkage due to the
lack of Ca(OH)z as buffer phase.
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Steel corrosion is usually hard to diagnose till it is too late. Diffusion Corrosion

products

@ Our goal is to develop a predictive physics- based model
which couples transport processes and chemistry of car-
bonation for cement systems with novel binders.
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Key Tasks

@ Literature review on carbonation of blended In-house Multi-Physics code for modelling thermo-hydro-chemo-
cement systems and shortlist dataset for vali- mechanical processes in concrete structures
dation with model.

® Familiarize with inhouse THC(M) code for OCFEN. ~ PoroFiPy

modelling coupled processes in concrete OOFEM Finite volume
. . . Finite element solver for
structures. Develop input file (chemical and mechanical transport
. . solver processes in
transport input) for the code and extend if v porous media
necessary.
@ Comparison with experimental data and sum-
- xGEMS,
marizing results. iPhreeqc
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@ Depending on your interest, we can extend ernodynamics
this work to account for carbonation shrinkage o m Shertical
and corrosion induced damage.
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Contact

For detailed information and further questions please contact:
Prof. Dr.-Ing. F. Dehn, Bldg. 50.31, R 502, Phone 0721 608 43890, Email: frank.dehn@kit.edu
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