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Stimulated by more prominent ecological aspects during the development of modern building 

materials, the use alternatives for conventional Portland cement binders with reduced CO2 

emissions has attracted a global attention. The so-called alkali-activated binders represent 

mixtures of a solid precursor, e.g. ground granulated blast furnace slag (GGBFS) or fly ash, and 

an activating solution. However, the increasing variety of raw materials for these binders 

demands the development of methods that are capable of estimating central mechanical 

properties based on the type and amounts of materials mixed.  

 

In the present contribution, both thermodynamic and micromechanical modelling techniques 

are coupled innovatively, aiming to estimate the time-dependent evolution of the elastic 

stiffness properties of sodium hydroxide-activated slag. The thermodynamic calculations 

provide essential input parameters for subsequent multiscale modelling within the framework 

of continuum micromechanics, namely the hydration-dependent evolutions of the phase volume 

fractions forming in NaOH-activated slag. Thereupon, a two-scale micromechanical 

representation for the slag pastes is proposed, paving the avenue for homogenization schemes 

that predict the material-specific elastic properties [1,2]. The modelled results satisfactorily 

represent their experimental counterpart, illustrating the capability of the proposed approach.  
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