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In this short course, we will introduce basic concepts of particle-scale 
computations as well as multiscale computations. The course will start with the 
definition of multiscale in the context of granular materials where the basic idea 
is to upscale plastic internal variables directly from the particulate or granular 
scale. Then, a simple picture for particle scale computations is introduced via 
the discrete element method (DEM). The course will introduce a simple and 
effective way of connecting particle mechanics computations with classic 
plasticity models at the continuum scale. Finally, modern methods in particle 
scale computations will be introduced and compared directly with cutting edge 
experiments. For the first time ever, particle-scale and multiscale computations 
are able to compare favorably with experiments, opening the door to a new 
class of computational models that can push the boundary of science and 
engineering. 
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Prof. Dr. José E. Andrade

Professor of Civil and Mechanical Engineering,  
California Institute of Technology (Caltech)

José E. Andrade is a Visiting Professor at the Institute for Geotechnical Engineering 
(IGT) at ETH Zurich from June until September 2016.

José E. Andrade is a Professor and the Executive Officer in the Department of 
Mechanical and Civil Engineering at Caltech. Andrade joined Caltech after four 
years at Northwestern University as an assistant professor in Theoretical and 
Applied Mechanics. Andrade got his PhD in 2006 from Stanford University in 
the area of geomechanics. His research interests lie in the area of computational 
mechanics with application to problems at the interface of physics and 
mechanics to develop predictive analytical and numerical models for granular/
porous materials (e.g., soils, rocks, foam, bone, etc.). Prof. Andrade is the recipient 
of several honors and awards including the 2006 Zienkiewicz Medal in 
computational mechanics, the 2010 NSF CAREER Award, the 2010 Young 
Investigator Award from the U.S. AFOSR, the 2011 Arthur Casagrande Career 
Development Award from ASCE, and the 2011 Rocafuerte Medal for Scientific 
and Technological Advancements from the Republic of Ecuador. He serves on 
a distinguished panel of 12 world experts for the U.S. National Research Council 
of the National Academies to understand the state of the art and practice of 
earthquake-induced liquefaction. Andrade also serves on the editorial board 
for some of the leading journals in the field. Andrade›s work is currently funded 
by NSF, NASA, US DOE, and AFOSR.
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