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Objectives

• Big Picture view: investigate how close the failure 
probability comes to the target of <10-6 and 
characterize uncertainty in the computation

• Little Picture: focus on one specific model (LS-DYNA 
model – next slide) 

• Failure depends both on the strengths of the individual 
components (IM7 and Kevlar), and on how these 
components determine the quantity of interest (“Peak 
OS Acceleration”)

• Our purpose: develop Bayesian methods that allow for 
model/parameter uncertainty as well as the inherent 
randomness of the system
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Credit: Kevin Carpenter (Jet Propulsion Laboratory, California Institute of Technology)
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Data I
• 15 variables measuring physical characteristics of the sample (7 for IM7, 8 

for Kevlar)
• 5 of the variables measure elastic moduli (either Young’s modulus or the 

shear modulus)
• The other 10 variables measure strengths in various modes (tensile, 

compressive, shear)
• Between 3 and 12 samples for each variable
• Previous work at JPL: fitting normal distributions for moduli, Weibull for the 

failure strengths

Credit: Kevin Carpenter (Jet Propulsion Laboratory, California Institute of Technology) 5



Data II
• UQ Input Data: 25 rows of X1-X15 data from latin

hypercube sampling (LHS)

• UQ Output Data (next slide): Peak OS acceleration

• Requirement: a peak OS acceleration <3000 G

• Credit: Kevin Carpenter (Jet Propulsion Laboratory, California Institute of Technology)
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Structure of this Presentation

• Part 1: Bayesian Weibull/Normal analysis of 
strength and modulus data

• Part 2: UQ analysis of the LS-DYNA experiment

• Part 3: End to end analysis of the probability 
of failure in this system (preliminary version!)
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