
Mesoscale and creep

A linear, viscoelastic creep law as described in section 1.4 will always converge towards the linear
elastic solution for t → ∞.

If a constant, uniaxial load is applied to a mesoscale specimen, the stress distribution does not
change during the whole simulation. Like the linear elastic case, stress concentrations arise close
to the aggregates. The strains in the cement paste grow in accordance with the calibrated creep
curve and the local stresses. But the overall shape of the strain field does not change from one
timestep to another. In case of a constant uniaxial displacement applied to the boundary the
opposite case can be observed. The strain distribution remains constant and the initially high
stresses decrease while the shape of the stress field remains constant.

However, in case of varying constraints and loads (for example caused by shrinkage or damage),
the situations are different. The previous timestep’s load case is partially ”conserved” inside the
Kelvin-Chains and therefore influences the stress and strain distribution of all further timesteps.
Because the aggregates have a significant impact on the internal stress distribution, they also
intensify the resulting creep deformations.

Conclusions

The heterogeneous material structure of concrete effects phenomena like moisture transport,
creep, shrinkage and damage. They are also interacting with each other which further enhances
the effect of the mesostructure. Some macroscopically observable effects like drying creep or
irreversible shrinkage might be direct results of those mesoscale interactions. Further numerical
investigations on this subject are necessary to verify this assumption.
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