
 

Civil & Environmental Engineering 

Distinguished Seminar Series 

 

 
 

Zhen Chen, Ph. D. 
Simulation-Based Engineering Science (SBS) to Promote Interdisciplinary 

Research Education 

 

Due to the limitation of experimental techniques available and the need for cost-effective designs, 
Simulation-Based Engineering and Science (SBES) is playing an increasingly important role in 
engineering practice. For example, the development of SBES is essential in understanding and 
predicting the multiscale structural responses subject to extreme loading conditions. In this 
presentation, an introduction will be given on model-based simulation of structural failure 
responses subjected to impact, blast and fragment loadings, with the Material Point Method 
(http://en.wikipedia.org/wiki/Material_Point_Method) which is an extension from Computational 
Fluid Dynamics to Computational Solid Dynamics. Since quasi-brittle materials such as concrete 
and rock are commonly used in the infrastructures, modeling and computational aspects of these 
engineering materials will also be discussed, with a focus on the post-peak responses that might 
involve multi-physical phenomena. In addition, recent research results on multiscale simulation 
of bio and nano structural responses will be shown to further demonstrate the potential of SBES 
in promoting interdisciplinary research and education in Civil and Environmental Engineering in 
particular, and engineering and science in general. 
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