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CONTEXT & OBJECTIVES
During a severe accident scenario, the concrete of the containment building is subjected to
stresses from a mixture (air and water vapour) at temperature up to 150°C, relative humidity up
to 100% and under pressure up to 5.2 bars.
The strong increase in temperature can significantly penetrates into the concrete, thus induces
changes in water concrete and consequently instantaneous and delayed strains.
There is a need to quantify the amplitudes of each type of deformation that occured during the
severe accident in order to improve our understanding of the behaviour of the structure in such
extreme conditions.

METHODS

LOADING SCENARIO

The challenge was to design an experimental set-up that would be able to
withstand high temperature and humidity conditions

Summary of the 3 phases of experimental program

Final set-up for creep test at high temperature

RESULTS
• Strong mass losses kinetics and equilibrium reached in a few days
• Dilation and (instantaneous + delayed) swelling for unloaded nondrying
specimen
• Strong creep kinetics near the rise in temperature and relative humidity.
Less dilation for the loaded specimen compared to unloaded specimen
→ the occurrence of compressive transient strain.
• Less transient strain for aged samples.

Final set-up for creep test at high temperature

VeRCoRs mock-up simulation

Three main loading phases that aims to understand the mechanical behaviour
of concrete after:
• An autogenous cure
• An aging phase at moderate temperature and humidity
• A shrinkage or creep phase at high temperature and humidity.

CONCLUSIONS AND PROSPECTS
The more water there is in the pores of the concrete, the greater the
instantaneous transient strain
• The transient strain can be almost zero for previously dried and/or loaded
concrete to twice the elastic strain for a concrete without any loading story.
• In autogenous conditions, the evolution of the capillary pressure with
temperature governs the concrete tendancy to swell.
• Need to evaluate the scale effect for transient strain by repeating the tests on
more massive specimen
• Implementation and/or update of numerical models that fit the
experimental data
• Numerical simulation of a severe accident scenario on VeRCoRs mock-up

