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(a) Response surface of composite toughness (k; = 64). (b) Contour plot of composite toughness (k; = 64).
A data-driven computational framework [1, 2] References

combining Bayesian machine learning for im-
perfection sensitive quantities of interest,
uncertainty quantification and multi-objective
optimization is developed to analyze and design
new materials and structures. This talk intends
to demonstrate the generality of the proposed
framework, highlighting key challenges and
possible solutions illustrated by three different
design problems: toughening composite mate-
rials by tuning the plastic behavior of the con-
stituents, improving collapse behavior of ultra-
thin satellite structures with uncertain ultimate
buckling strength, and finding unprecedented
properties by exploring a new material concept.
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