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ABSTRACT

Fragility curves are one of the main tools used to characterize the resistance to seismic hazard of
civil engineering structures, such as nuclear facilities. These curves describe the probability that
the response of a structure exceeds a given criterion, called failure criterion, as a function of the
expected seismic loading level. The numerical construction of these curves leads to many queries
to CPU intensive nonlinear computations. Indeed, a large number of loading scenarios must be
treated, but also the uncertainties inherent to the structure must be taken into account through a
reliability study.

The objective of this work is to implement a strategy based on model-order reduction for a calcu-
lation generally enabling very important computational time savings. Among the different possible
approaches, the Proper Generalized Decomposition (PGD) coupled with the LATIN method [1] is
particularly well suited for solving parametrized problems in nonlinear mechanics in order to build
numerical charts [2]. The LATIN-PGD method is an iterative approach that seeks the solution of
a given problem by building in a greedy way a dedicated reduced-order basis. This basis can be
reused and enriched to solve parametrized problems, allowing a very good numerical efficiency. It
has been applied to solve a wide range of problems in mechanics and more recently for earthquake-
engineering applications [3] and provides a particularly good framework for the computation of
numerical charts.

In this contribution, a strategy will be proposed to evaluate the damage state of piping components,
characteristic of the primary circuits of pressurized water reactors, subjected to seismic loading con-
secutive to a preliminary design thermal loading. The developed methodology, using a damageable
elasto-plastic material, integrates the initial state of damage prior to the seismic event, which is
one of the uncertain parameters of the problem.
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