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Abstract

Structural reliability assessments critically depend on understanding
material damage. Concrete, inherently heterogeneous with random
features, exhibits stochastic constitutive behavior driven by these
heterogeneities. Over the past two decades, we have pioneered the
Stochastic Damage Mechanics (SDM) framework specifically for |
concrete. Rooted in continuum damage mechanics, the SOM framework
explicitly incorporates material randomness across scales, utilizing
multi-level uncertainty quantification to characterize the nuanced
progression of damage. This presentation will highlight recent progress
within the SDM framework, including random fields on manifolds, time-
dependent damage modeling, and mechanics-based modeling of 3-D
printed concrete structures. Finally, future perspectives for advancing
stochastic damage mechanics of concrete will be outlined.
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