
This work is supported by the Division of  Chemical Sciences, Geosciences, and Biosciences,  
the Office of  Basic Energy Sciences, the U. S. Department of  Energy.

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation,  
a wholly owned subsidiary of  Lockheed Martin Corporation, for the U.S. Department of  Energy’s National Nuclear Security  

Administration under contract DE-AC04-94AL85000. SAND 2014-1835P Sandia Creative Group 284-2905 LW-04-14

Parameterized Reduced Order Models 
Constructed Using Hyper Dual Numbers
M.R. Brake, J.A. Fike1, S.D. Topping2, R. Schultz,  
R.V. Field, N.M. McPeek-Bechtold3, R. Dingreville

PREDICTIVE ENGINEERING SCIENCE PANEL

The Challenges of Design for  
High Consequence Applications

1: Stanford University
2: University of  Arizona
3: University of  California, Berkeley

•  Goal:	
  Assessment	
  of	
  uncertainty	
  in	
  and	
  design	
  op6miza6on	
  of	
  real	
  systems	
  
•  Uncertain6es	
  omnipresent	
  
–  Environmental	
  specifica6ons,	
  manufacturing	
  tolerances,	
  defects,	
  epistemic	
  sources,	
  etc.	
  

•  Consequence:	
  robust	
  design	
  requirements	
  
–  Can	
  require	
  thousands	
  of	
  perturbed	
  models	
  

•  Rough	
  es6mate:	
  10	
  years	
  of	
  human	
  effort,	
  plus	
  3	
  years	
  of	
  a	
  dedicated	
  super	
  
computer	
  using	
  high	
  fidelity	
  FEA…	
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