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Recycled concrete aggregate

> is anatural aggregate surrounded by
mortar [Zhang and Bao, 2023]

> isaporous aggregate due to the presence
of the adhered mortar [Hussain et al.,
2000]

> contains unreacted cement and
carbonatable materials within the
mortar [Zhihai, 2023]

Concrete made with RCA (C-RCA)
> Strong material heterogeneity k
> Multiple length scales (£ concrete > e rca) Figure 3: Concrete block [Ablazejo, 2014]
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Concept
1. Macroscale gradients define RVE &j
boundary conditions.
2. The RVE is solved and fluxes are k =
homogenized.
3. The macroscale problem is updated

accordingly.
4. Iteration continues until convergence.
Key assumptions NSRRRARY
> Scale separation
RVE

> Statistically representative RVE
Figure 4: Framework of FEM? model, adapted

> Appropriate RVE boundary conditions from [Sori¢ et al,, 2018]
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Saetta’s model [Saetta et al., 1993] :

> Reaction:
C02(3) + Ca(OH)2(s) 329—) CaCOg(S) + HzO(l)

> Mathematical formulation :

- CCa(OH)2 ,max
Mca(oH),

Qrc a1f1(RH)f(Cco,)f3(Ceaiom), ) a(T)

Figure 6: Representation of concrete
control volume. 4/10
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Figure 8: Representation of
C-RCARVE.
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Homogeneous RVE
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Figure 9: Multiscale analysis of the homogeneous concrete at t = 25.0 yr.
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Figure 10: Multiscale response of homogeneous and C-RCA concretes under identical environmental

conditionsatt = 0.5yr.
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Enhanced chemical and transport modelling

Experimental validation & calibration
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