
The software TransReac is a versatile instrument for the numerical si-

mulation of corrosion in porous building materials.                               

It is based on a reaction model                

(Gibbs Energy Minimization)                   

and a transport model combined                                     

with a numerical simulation, incremantal in time and space.
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Alkali-silica reaction as one example of chemical reaction in building materials

Material parameters based on  

literature and database

Fig. 4: Basic structure of the simulation model

Chemical reactions between corrosive media and porous material take place on the material surface as well as in the interstice volume. 

Damage on buildings

The only way to predict the               

lifetime of building materials are 

usually 

costly and 

time-

consuming  

experi-

ments.
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Fig. 1: Alkali-silica reaction (asr) in           
concrete  causes cracks and loss of                     
durability. 
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Fig. 3: Results of testing two different 
kind of concrete mixtures

Alkaline concrete pore solution re-

acts with SiO  in several aggrega-2

tes. The reaction product, a gel can 

damage the concrete concerning 

to its volume.
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Process:

Testing methods

Fig. 2: Specimen to investigate the 
asr potential for suspicious buildings

Numerical Simulation of damages on building materials by corrosion processes 

How much silica dissolves in an alkaline solution out of aggregate? 
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Measuring the strain of concrete 

prism is one method to predict 

the durabilitiy of concrete due to 

asr.

Fig. 6: Comparism of calculated dissolu-
tion of silica in two different aggregates 
(greywacke and sandstone) with            
experimental results of dissolution test 
methode

Fig. 5: 1D model (alkaline solu-
tion attacks aggregate)
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In future numerical simulation 

of asr can supply and partly 

replace corrosion                 

experiments in laboratory.
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