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Joint Institute for Computational Sciences

« State-of-the-art
distance learning

* Interactive seating
« Conference rooms
 Open meeting space

« Executive offices
for distinguished
scientists and
directors

* |ncubator suites
for students and
visiting staff

* Opened 2005
« 52,000 sq. ft.
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4 Zacharia_JICS_SCO07

Computer Science
Computational Chemistry
Computational Biology

Computational
Materials Science

Networking
Astrophysics
Fusion
Applied Math
More . ..
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Summer student poster presentations in JICS lobby

Research Alliance in Math and Science Program

http://www.csm.ornl.gov/Internships/RAMS.html
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Student
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« Computer Science
 Computational Chemistry
 Computational Biology

« Computational
Materials Science

* Networking

* Astrophysics
* Fusion = ;
* Applied Math Summer student opportunities

* More... Research Alliance in Math and Science Program
http://www.csm.ornl.gov/Internships/RAMS.html

Programming for High
Performance Computing

Getting the most out of a Cache based

miCroprocessor
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Appointments
* Faculty

« Governor’s chairs
* Joint faculty

* Postdoctoral

« Student

Research

« Computer Science
 Computational Chemistry
 Computational Biology

» Computational y
Materials Science g
* Networking ”
* Astrophysics ’
« Fusion i (3 ”
* Applied Math Exploratory Visualization Environment for REsearch in
« More. .. Science and Technology (EVEREST)
http://www.jics.utk.edu/education.html
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Parametric Study of Mechanical Stress in Abdominal Aortic
Aneurysms (AAA)

Erin A. Lennartz
Virginia Polytechnic Institute and State University

Research Areas
+ SensorNet

« Geographic Information Science and
Technology

* Biomedical Engineering

» Climate Dynamics

 Complex Systems

« Computational Materials Science

* Future Technologies

* Network and Cluster Computing

« Statistics and Data Sciences

« Computational Chemical Sciences

* Vulnerability Analysis

 Computing Applications and Web Technologies

» Grand Challenge Science and Engineering
Applications

Student research opportunities through the

Research Alliance in Math and Science (RAMS) Program
http://iwww.csm.ornl.gov/Internships/RAMS. html
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Research Alliance in Math and Science

Computational Sciences and Engineering Division, Oak Ridge National Laboratory
Mentors: Kara L. Kruse and Dr, Richard C. Ward

http://Iwww.csm.ornl.gov/Internships/rams_06/abstracts/e_lennartz.pdf

Introducti
- The aorta is the largest human artery, originating from the
left ventricle of the heart.
= Aneurysms in the aorta typically occur in the
abdominal region due to the decrease of N
elastin‘in-this'area and this region does not
have a vaso vasorum, which aids in repair.
- An abdominal aortic aneurysm (AAA) is a disease where

the abdominal aorta loses its structural integrity and
dilates in a balloon-like manner,

What wi n I¢

Two previously created geometries were used for this
sensitivity study. One ofthe geometries includes the
bifurcation of therabdominal aorta into the iliac arteries,
while the.other does not. In both cases the rupture
location'is known and is accurately predictedusing the
patient average parameters.

- Determine the sensitivity of the mechanical stréss

calculations to ehanges.in‘th@following parameters:

wall thickness, elastic properties of both
thrombus and artery wall#and blood pressure
- Determine which-parameters affect the stress,

calculations'the greatest

- Develop a hyper-elastic model for both AAN .
models using Abaqus

- Develop a more realistic modelfofpredicting
rupture

!!" i II P I I 3 5 3
- Abdominal Aortic Aneurysms (AAA) are a leading cause of
death inithe United States.

|| - 90% of AAAs that rpture lead to death.

- Currently aneugysms are not treated with intravascular or open
surgery until they reach a maximum diameter of 5 to 5.5cm.

- Aneurysms much Smallér than 5cm have ruptured, while
aneurysms much larger have not.

- An anéurysm ruptures when the stress in the wall exceeds its
strength, not when'it reaches a certain size.

Methods

(1) Geometry model was created from segmented CT scans.

(2) The AAA geometry model was meshed.

(3) Stresses were computed for the meshed mode using the finite
element (FE) analysis program, Abaqus.

(4) Values for the wall thickness, elastic properties
and blood pressure were varied.

(5) Stresses were recomputed using the new values.

P
' - CT scans of
S' AR

- The hyper-elastic model resulted in higher stress computations
compared to the elastic models.

- The von Mises stress was very dependent on the wall thickness
and found to be higher and more sensitive in the thinner walls.

- While patient-averaged parameters were accurate in determining
site of rupture, changes in these parameters resulted in varying
mechanical stresses.

- Higher resolution CT scanning would provide more accurate,
patient specific data for calculating wall stress.
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reciuiting leading scient for Computational
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freedom, you would be I « country with easy
access to miles of inland| < T 5, diverse cultural
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The University of Teanessee in partnership with the Oak Ridge National Laboratory is
recruiting leading scientists to conduct research in the Joint Institute for Computational - 1o fom cantdte: vated
Sciences with access to some of the most advanced sdentific and computational tools
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Contact

Thomas Zacharia

Associate Laboratory Director
Computing and Computational Sciences
Oak Ridge National Laboratory

Director
Joint Institute for Computational Sciences
University of Tennessee

zachariat@ornl.gov
(865) 574-4897
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