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Abstract

Ship impact and earthquake are two types of extreme
loading which threaten the safety of bridges and RC
frame buildings. Non-linear numerical modeling and
simulation is used to predict the dynamic responses
and damage of structures under such extreme loading
scenarios. Complex mechanical behaviors involving
physical and geometric non-linearity and strain rate
effects on material properties are considered in the
numerical models. The research interests are listed as
follows:

¢ Non-linear dynamic response analysis of structures
under extreme loading scenarios based on finite
element method.

e Development of computationally efficient simplified
models with sufficient prediction accuracy based on
certain structural idealizations to replicate the
complex numerical models.

e Prediction of residual load-bearing capacity of
structurally deficient infrastructure buildings after
ship impact or seismic loading scenarios based on
the concept of Ilimit analysis and shakedown
analysis.

e Uncertainty probabilistic analysis, e.g. sensitivity
analysis, reliability analysis which considers the
stochastic  properties of material, structural
geometry, loading, etc.

e Development of novel energy-dissipation
crashworthy devices to reduce the damage of
structures subjected to extreme loading scenarios,
e.g. ship impact
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