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CONTEXT

During an accident, the containment vessel is the third barrier to avoid dissemination of radionucleids. The degradation of the tightness of this reinforced concrete

structure has to be anticipated and simulation is one of the tools developed. Several physical phenomena have to be taken into account : one of them is the damage (or

cracking) of the structure.
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R&D in code_aster

Numerical modelling of damage/cracking in

reinforced concrete structures

Applications at some parts of a containment

vessel :

Current part: cracking at maximal pressure

Gusset : cracking at early age

Some tools developped in code_aster

Different models to describe damage/cracking

with a gradation of the accuracy/complexity

• A non-local damage model: ENDO_FISS_EXP
 Complex crack paths

 Small and large propagation

 Crack opening profiles

• Interface elements + a cohesive law: CZM_EXP_MIX
 Small and large propagation

 Crack opening profiles

 Closure of the cracks

• A local damage model : ENDO_ISOT_BETON
 Initiation of damage

 Localization of cracked areas

 Up to the scale of the building

Description of the decohesion between

concrete and steel

• Interface elements + CZM_LAB_MIX

Some scientific challenges

Behavior of the concrete

Reinforcements representation

Prestress

Decohesion steel - concrete

Size of the simulations

Crack pattern with damage 

model  : local and non-local

(¼ struct).

Results with cohesive model

Crack pattern with local 

damage model

Displacement results

with cohesive model : 

Experimental crack pattern  

Mock-up before concreting


