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Abstract
The problem of material failure is of considerable importance in several applications.  We will analyze a discrete atom chain model as a means of studying a material failure problem in a random medium.  For different assumptions on the atomistic interaction potential, we determine the conditions necessary for material failure, and conclude failure may only occur in the event of a large deviation in the random model parameters.  This observation is then used to derive asymptotic bounds on the probability of failure.  Furthermore, we use our theoretical results to motivate the development of an importance sampling algorithm to calculate rare failure probabilities with greater efficiency than standard Monte Carlo methods.



Type
 Dissertation


Department
 Mathematics


Description



Provenance



Subjects
 Mathematics,  Importance Sampling,  Material Failure,  Rare Event Simulation


Citation



Permalink
 https://hdl.handle.net/10161/19826


Citation

LaComb, Jeffrey Michael (2019). Asymptotic Analysis and Rare Event Simulation for Failure Probabilities in Discrete Random Media. Dissertation, Duke University.  Retrieved from https://hdl.handle.net/10161/19826.



Collections
Dissertations


 Full item page 




Dukes student scholarship is made available to the public using a Creative Commons Attribution / Non-commercial / No derivative (CC-BY-NC-ND) license.











Contact Us
411 Chapel Drive
Durham, NC 27708
(919) 660-5870
Perkins Library Service Desk

Digital Repositories at Duke
	Report a Problem with the Repositories
	About Digital Repositories at Duke
	Accessibility Policy
	Deaccession and DMCA Takedown Policy




TwitterFacebookYouTubeFlickrInstagramBlogs
	Sign Up for Our Newsletter
	Re-use & Attribution / Privacy
	Harmful Language Statement
	Support the Libraries















