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ABSTRACT

Polymers exhibit remarkably diverse mechanical behavior depending on time scale, temperature, molecular
mechanisms, and structural architecture, transitioning from glassy to rubbery with significant viscoplastic
response and posing significant modeling challenges. This talk presents experimentally informed constitutive
and computational frameworks for predicting the large-deformation, rate- and temperature-dependent
behavior of polymers. First, | will discuss a constitutive framework that captures amorphous polymer response
across broad ranges of rate and temperature, followed by our recent developments in modeling deformation,
damage and fracture in dynamically cross-linked soft polymers that transition from rubber-elastic at high rates
to viscous fluid-like behavior at slow strain rates. Next, | will present additively manufactured polymeric
architected materials, where nonlinear material behavior interacts with geometry to govern deformation,
damage, and structural failure. Finally, | will briefly discuss applications of physics-informed neural networks that
incorporate governing and constitutive physics into learning frameworks for large-deformation plasticity,
contact, and fracture mechanics.
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Vikas Srivastava is an Associate Professor of Engineering at Brown University and currently a visiting Associate
Professor at MIT with a research focus in solid mechanics. He also serves as Director of Graduate Studies in
Biomedical Engineering. Dr. Srivastava received his Ph.D. in Mechanical Engineering from Massachusetts
Institute of Technology in 2010, after completing an M.S. in Mechanical Engineering and Applied Mechanics
from the University of Rhode Island and a B.Tech. in Mechanical Engineering from the Indian Institute of
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including Senior Technical Professional Advisor in Mechanics of Materials, Mechanics Team Lead, Fitness-for-
Service Research Area Lead, Marine Team Lead, and Worldwide Deepwater Drilling Coordinator. At Brown, his
research combines experiments with constitutive, computational, and physics-informed Al frameworks to
predict material and structural behavior in extreme environments, addressing challenges spanning solid
mechanics, polymers, architected materials, infrastructure and pipeline integrity, and biomedical systems.
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