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This study proposes a methodology for the uncertainty analysis of structural capacity considering the spatio-temporal
deterioration process. The nonstationary and non-uniform behavior of capacity degradation is modeled using a stochastic
Gamma process combined with random field theory. The proposed framework integrates nonlinear finite element analysis
with a surrogate modeling approach to enable accurate and efficient probabilistic assessment of aging structural
performance. The application problem investigated is the ultimate compressive strength assessment of corroded plates.
To account the variability in geometry, material properties, initial imperfections, and the corrosion process, hundreds of
random realizations of corroded plates are generated. These realizations are evaluated using nonlinear finite element
analysis to obtain the structural responses and construct surrogate models. The surrogate models are then employed to
propagate the uncertainty in the plates’ compressive ultimate strength and to identify the most influential factors
affecting their structural performance. By accounting for the spatio-temporal variability of the degradation process, the
proposed methodology provides a realistic and comprehensive assessment of the capacity of aging structures.
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