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Abstract. The design of reinforced concrete (RC) structures that meet safety, functionality
and aesthetic requirements during their lifespan, without unforeseen maintenance costs,
depends on adequate design practices that allow engineers to properly control and predict
crack widths on concrete. Even though there is a wide body of design codes and
recommendations providing methodologies for reinforcement design on elements subjected to
applied loads or imposed deformations, they do not provide unambiguous rules for RC
structures under the combined effect of these actions, which is a typical situation in RC slabs
applied in buildings. This is motivated by the lack of knowledge about the complex
interactions that take place between self-imposed deformations, viscoelasticity and the effect
of applied loads. This work intends to contribute for deepening the knowledge on this subject
by performing a 3D thermo-hygro-mechanical analysis on a highly restrained slab in service
load conditions, in which the temperature and moisture fields of the slab are determined in
order to take into account the non-uniform distribution of stresses (in space and time) due to

hydration and drying shrinkage. This analysis shows that the real restraint forces applied to
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by a combination of flexural and self-induced stresses.
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