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under Thermal Loading: Computational Modelling and Experimental Validation, International 
Conference on Fatigue Damage of Structural Materials XII. Hyannis, MA, 16-21, Sept. 2018  

 
8. D. Ramirez Tamayo, A. Montoya, H.R. Millwater, D. Wagner, ”A Multicomplex Finite Element 

Approach for Thermoelastic Curvilinear Progressive Fracture”, 2018 conference of Engineering 
Mechanics Institute, Boston, MA, May 29-June 1, 2018 

9. M. Aristizabal, M. Garcia, and H. Millwater, “General Purpose Finite Element Library for 
Computation of High-Order Multivariable Sensitivities,” 13th World Congress of Computational 
Mechanics, New York, NY July 2018 

10. A. Aguirre, D. Ramirez-Tamayo, M. Garcia, and H. Millwater, “Computation of the Energy 
Release Rate using a Complex Stiffness Derivative Approach,” 13th World Congress of 
Computational Mechanics, New York, NY July 2018 

11. D. Ramirez-Tamayo, A. Montoya, H. Millwater, and D. Wagner, “A Multicomplex Finite 
Element Approach for Thermoelastic Curvilinear Progressive Fracture,” 13th World Congress of 
Computational Mechanics, New York, NY July 2018 

12. A. Montoya, H. Millwater, R. Fielder, & P. Golden, “A Complex Variable Finite Element Based 
Approach for Rapid Estimates of Residual Stress Variance,” 13th World Congress of 
Computational Mechanics, New York, NY July 2018 

13. M. Garcia, M. Aristizabal, A. Aguirre, H. Millwater, and A. Montoya, “An Overview of 
Hypercomplex Algebras for Sensitivity Analysis in the Finite Element Method,” 13th World 
Congress of Computational Mechanics, New York, NY July 2018 

14. H. Millwater, J. Ocampo, and N. Crosby,  “An Ultrafast Crack Growth Lifing Algorithm for 
Probabilistic Damage Tolerance Analysis, Aircraft Airworthiness & Sustainment Conference, 
Jacksonville, FL, April 2018 

15. J. Ocampo, H. Millwater, and N. Crosby “An Ultrafast Crack Growth Lifing Algorithm for 
Probabilistic Damage Tolerance Analysis”, 17th International Workshop on the Holistic 
Structural Integrity Process (HOLSIP), Salt Lake City, UT, February 2018.  

16. J. Ocampo, A Horwath, S. Carlson, L. Smith, H. Millwater, N. Crosby “Incorporating Residual 
Stresses into Probabilistic Damage Tolerance Analysis – Case Study”, Engineered Residual 
Stress Implementation Workshop 2017, Salt Lake City, UT, September 2017.  

17. J. Ocampo and H. Millwater, “Incorporating Residual Stresses into Probabilistic Damage 



Tolerance Analysis”, Aircraft Airworthiness & Sustainment Conf., Phoenix, AZ, May 2017.  

18. J. Ocampo and H. Millwater “Incorporating Residual Stresses into Probabilistic Damage 
Tolerance Analysis – First Approach and Open Discussion”, 16th International Workshop on the 
Holistic Structural Integrity Process (HOLSIP), Salt Lake City, UT, February 2017. 

19. J. Ocampo and H. Millwater “HOLSIP-Based Extensions to the SMART-DT Software”, 15th 
International Workshop on the Holistic Structural Integrity Process (HOLSIP), Salt Lake City, 
UT, February 2016. 

20. H. Millwater, R. Fielder, F. Garcia, and C. Labowsky, Probabilistic and Sensitivity Method 
Development and Application in Life Prediction of metallic Materials and Structures,” AFRL 
Minority Leaders Research Collaboration Program Review, Dayton, OH, Sept 20-22, 2016 

 
21. A. Aguirre, M. Garcia, M. Aristizabal, and H. Millwater, “MCX: A Multicomplex Finite 

Element Library for High Order Derivatives," World Congress on Computational Mechanics, 
July 2016, Seoul, Korea 

 
22. H.R. Millwater, “Overview of the ZFEM Multicomplex Finite Element Method”, Parameterized 

Reduced Order Modeling Workshop Organized by Sandia National Laboratories in Albuquerque, 
New Mexico, June 1-2, 2016 

 
23. M. Garcia, D. Wagner, H.R. Millwater, “Two Dimensional Curvilinear Progressive Fracture 

using a Multicomplex Finite Element Method,” Parameterized Reduced Order Modeling 
Workshop Organized by Sandia National Laboratories in Albuquerque, New Mexico, June 1-2, 
2016 

 
24. A. Aguirre, M. Garcia, H.R. Millwater, “Multi-Complex and Multi-Dual Numbers,” 

Parameterized Reduced Order Modeling Workshop Organized by Sandia National Laboratories in 
Albuquerque, New Mexico, June 1-2, 2016 

 
25. H.R. Millwater, J. Ocampo, N. Crosby, B. Gamble, C. Hurst, M. Nuss, “Probabilistic Damage 

Tolerance using the FAA-Sponsored SMART|DT Software,” Air Force Structural Integrity 
Program, Dec. 1-3, 2015 San Antonio, TX 

 
26. J. Ocampo and H.R. Millwater, “Risk Calculations Using the FAA SMART Probabilistic 

Damage Tolerance Software and AFGROW” AFGROW Users Workshop. Layton, UT, 
September 2015. 

 
27. J. Ocampo and H.R. Millwater, “Latest Developments in Probabilistic Fatigue and Damage 

Tolerance Analysis”, 14th International Workshop on the Holistic Structural Integrity Process, 
(HOLSIP), Salt Lake City, UT, February 2015. 

 
28. H.R. Millwater, and J. D. Ocampo, “An Overview of the SMART Damage Tolerance Software 

for Aircraft Risk Assessment,” Aircraft Airworthiness & Sustainment Conference, Baltimore, 
MD, March 30-Apr 2, 2015 

 
29. J. Ocampo and H.R. Millwater “Multiple Repair Scenarios in Aricraft Fleets Using the Weighted 

Branch Integration (WBI) Method,” Aircraft Airworthiness & Sustainment Conference, 
Baltimore, MD, March 30-Apr 2, 2015 

 
30. J. Ocampo and H.R. Millwater “Probabilistic Fatigue and Damage Tolerance Analysis for 

General Aviation”, 13th International Workshop on the Holistic Structural Integrity Process 
(HOLSIP), Salt Lake City, UT, February 2014. 



 
31. A. Baines and H.R. Millwater, “Two-Dimensional Weight Function Development Using ZFEM, 

AIAA Region IV Student Conference, April, 2013Baines and H. Millwater, “Two-Dimensional 
Weight Function Development Using ZFEM, AIAA Regional Student Conference, April 2013 

 
32. E.E. Iglesias and H.R. Millwater, “Sensitivity Analysis of Turbine Engine Sustainment,” AIAA 

Regional Student Conference, April 2013 

33. H.R. Millwater, D. Wagner, J. Garza, A. Baines, K. Lovelady, C. Quintana, T. Ross, “Complex 
Variable Finite Element Methods for Fracture Mechanics Analysis,” NavAir/DSTO Fatigue 
Technology Symposium, Melbourne, Australia, March 2013 

34. H.R. Millwater, D. Wagner, J. Garza, A. Baines, K. Lovelady, “A New Finite Element Method 
based on Complex Variable Mathematics,” San Antonio Scientific Visualization Symposium, San 
Antonio, TX, Nov. 12-13, 2012 
 

35. H.R. Millwater, “Probabilistic Sensitivity Analysis for General Aviation Risk Assessment”, 
Aircraft Airworthiness & Sustainment Conference, Baltimore, MD, Apr. 2-6, 2012 
 

36. H.R. Millwater, NAVAIR Fatigue/Fracture Mechanics Workshop, UC-Irvine, November 17, 
2011 

 
37. J.D. Ocampo and H.R. Millwater, Probabilistic Stress Life Curves and Probabilistic Miner’s 

Damage Distribution Development Using Testing Data and Simulation Analysis, ASTM student 
competition, San Antonio, Texas November 17, 2010 

 
38. H.R. Millwater, G. Singh, M. Cortina, Localized Probabilistic Sensitivity Method to Determine 

Random Variable Regional Importance, Sensitivity of Model Output conference, July 19-22. 
2010, Milam, IT, and Engineering Mechanics Institute, Los Angeles, CA, August 8-11, 2010 

 
39. H.R. Millwater, J. Ocampo, G. Singh, H. Smith, E. Meyer, F. Abali, M. Shiao, M. Nuss, M. 

Reyer, Probabilistic Structural Risk Assessment and Risk Management for Small Airplanes,” 
Aircraft Airworthiness & Sustainment Conference, Austin, TX, May 10-13, 2010. 

 
40. H.R. Millwater, R. Bagley, A. Bates, A. Voorhees, J. Garza, and P. Golden “New Sensitivity 

Methods for Life Prediction Estimates,” Propulsion, Safety, Affordability, and Readiness, Myrtle 
Beach, SC, March 2009 

 
41. H.R. Millwater, R. Bagley, A. Bates, A. Voorhees, J. Garza, and P. Golden “New Sensitivity 

Methods for Life Prediction Estimates,” Propulsion, Safety, Affordability, and Readiness, Myrtle 
Beach, SC, March 2008 
 

42. H.R. Millwater, A. Bates, E. Vazquez, J. Larsen, S. Jha “Enhanced Probabilistic Sensitivity 
Methods For Life Prediction Estimates,” Propulsion, Safety, Affordability, and Readiness, San 
Diego, CA, March 2007 
 

43. H.R. Millwater, “Probabilistic Sensitivities for Fatigue Analysis of Gas Turbine Engine Disks,” 
Propulsion, Safety, Affordability, and Readiness, Jacksonville, Fl, March 2006 

 
44. M.P. Enright, L. Huyse, Y.-D. Lee, G. Chell, C. McClung, G. Leverant, H.R. Millwater, S.H.K. 

Fitch, “Summary of DARWINTM Capabilities for Surface Damage Tolerance Assessment and 
Related Enhancements,” 6th Annual FAA/Air Force/NASA/Navy Workshop on the Application 



of Probabilistic Methods to Gas Turbine Engines, March 18-20, Solomon’s Island, Maryland, 
2003 
 

45. L. Huyse, M.P. Enright, H.R. Millwater, and S.H.K. Fitch, “Recent Probabilistic Computational 
Efficiency Enhancements in DARWINTM,” 6th Annual FAA/Air Force/NASA/Navy Workshop on 
the Application of Probabilistic Methods to Gas Turbine Engines, March 18-20, Solomon’s 
Island, Maryland, 2003 

 
46. D. Wieland, H.R. Millwater, A. Nagar, “Impact of Parameter Variation on Damage Tolerance 

Analysis Estimates,” USAF ASIP Conference, Williamsburg, VA, December 2002 
 

47. H.R. Millwater, “An Extreme Value Approach to Probabilistic Evaluation of Multi-Site 
Damage,” ASTM Symposium on Probabilistic Aspects of Life Prediction, Miami FL, November 
6-7, 2002 
 

48. S. J. Hudak, Jr, M. P. Enright, H.R. Millwater, and R. C. McClung, “Enhanced Prognosis 
through Probabilistic Damage Assessment,” DARPA Prognostics Workshop, December 12-13, 
2001, Arlington, Virginia 

 
49. R.C. McClung, M.P. Enright, H.R. Millwater, G.R. Leverant, and S.J. Hudak, Jr., “A Software 

Framework for Probabilistic Fatigue Life Assessment,” ASTM Symposium on Probabilistic 
Aspects of Life Prediction, Miami FL, November 6-7, 2002 
 

50. H.R. Millwater and T.A. Cruse, "Probabilistic Structural Analysis Methods for Select Space 
Propulsion System Components," Structural Integrity and Durability of Reusable Space 
Propulsion Systems Conference, NASA-Lewis Research Center, Cleveland, OH, April 18-19, 
1989. 
 

51. H.R. Millwater, B. Thacker, and Y.-T. Wu, "Structural Reliability Methods Code - Development 
Status," Structural Durability Conference, NASA-Lewis Research Center, May 14-15, 1991. 

 
Reports 
 

1. R.C. McClung, M.P. Enright, Y.-D. Lee, W. Liang, J.P. Moody, S.H.K. Fitch, H.R. Millwater, 
J.P. Dubke, R.J. Maffeo, M.E. McClure, A.D. Peralta, “Probabilistic Design for Rotor Integrity,” 
Federal Aviation Administration DOT/FAA/TC-18/6, Oct. 2018 

 
2. J. Ocampo, H.R. Millwater, G. Singh, H. Smith, E. Meyer, “Probabilistic Structural Risk 

Assessment and Risk Management for Small Airplanes,” Federal Aviation Administration 
DOT/FAA/AR-11/14, Nov. 2017 

 
3. H.R. Millwater and J. Ocampo, “Probabilistic Damage Tolerance-Based Maintenance Planning 

for Small Airplanes,” Federal Aviation Administration DOT/FAA/TC-16/33, Oct. 2017 

4. Y.-T.. Wu and H.R. Millwater, “Analysis Methods for the Management of Structural Damage 
with Structural Health Monitoring”, Federal Aviation Administration DOT/FAA/TC-15/60, Oct. 
2017 

 
5. H.R. Millwater, D. Wagner, M. Garcia, A New Progressive Crack Growth Modeling Algorithm 

using Complex Variable Finite Elements, ONR final report. September 2016 
 

6. M.R.W. Brake, B.I. Epureanu, and H.R. Millwater, Proceedings of the 2016 Parameterized 
Reduced Order Modeling Workshop, Sandia Report, SAND2016-9621, September, 2016 

 



7. S.J. Hudak, Jr., M.P. Enright, R.C. McClung, L.J. Huyse, H.R. Millwater, T. Conquest, A. Del 
Amo, and S. Fitch, “Enhanced Life Prediction Technology for Engine Rotor Life Extension 
(ERLE),” AFRL-RX-WP-TR-2008-4287, Sept. 2008 

 
8. D. Wieland, H.R. Millwater, “Impact of Parameter Variation on Damage Tolerance Analysis 

Estimates,” Final Report, AFRL-VA-TR-2002-3089, November 2002 
 

9. S.J. Hudak, Jr., M.P. Enright, R.C. McClung, H.R. Millwater, and A. Sarlashkar, “Enhanced 
Prognosis through probabilistic Damage Assessment,” Final Report for ARFL DARPA, Air 
Force Materiel Command, Wright-Patterson AFB, OH, June 2002 

 
Papers under review 
 
Short courses and Training courses 

� Introduction to Probabilistic Methods with Applications to Probabilistic Damage Tolerance 
Analysis, Aircraft Airworthiness & Safety conference, August, 2020  

� Introduction to Probabilistic Methods with Applications to Probabilistic Damage Tolerance 
Analysis, Aircraft Airworthiness & Safety conference, Washington, DC, April 2019 

� Introduction the FAA-Sponsored SMART|DT Software, Aircraft Airworthiness & Safety 
conference, Jacksonville, FL, April 2018  

� Introduction the FAA-Sponsored SMART|LD Software, Aircraft Airworthiness & Safety 
conference, Phoenix, AZ, May 2017  

� Introduction to Probabilistic Damage Tolerance Analysis Using the FAA-Sponsored SMART|DT 
Software, Air Force Structural Integrity Conference, November 28, 2016 

� Introduction the FAA-Sponsored SMART|LD Software, Aircraft Airworthiness & Safety 
conference, Ft. Worth, TX April 2016  

� Introduction to Probability and Statistics, Aug. 19-21, 2015. Army Proving Grounds, Aberdeen 
MD 

� Probabilistic Engineering Design, July 28 – Aug. 8, 2014. Eafit University, Medellin Colombia  
 

Scientific and Professional Societies 
Tau Beta Pi 
American Society of Mechanical Engineers (ASME) 
American Institute of Aeronautics and Astronautics (AIAA) 

 
Honors and Awards 
 
2019 Most Prolific Researcher of the Year - UTSA Mechanical Engineering  

Strongest Graduate Student Supporter of the Year - UTSA Mechanical Engineering 2018 and 2019 

Daniel Ocampo, UTSA COE Competitive Engineering MS Student Scholarships, Spring & Summer 2019 

Daniel Ramirez-Tamayo, UTSA Mechanical Engineering Competitive Engineering PhD Student 
Scholarship, 2016 & 2017 

Nathan Crosby (MS student) and Harry Millwater, “Developing a High Performance Surrogate Model 
Implementation for Risk Assessment of Aircraft Fleets,” AIAA Region IV Student Conference, April, 
2015, 2nd place Master’s competition 

E.E. Iglesias (MS student), “Sensitivity Analysis of Turbine Engine Sustainment,” AIAA Abe Zarem 
Award, 2013 

Juan Ocampo (PhD student), August 2013. Valero International Research Scholar, Pilatus Aircraft Ltd, 



Switzerland. Title: Probabilistic Risk Assessment of Aerospace Structures   
 
A. Baines and H.R. Millwater, “Two-Dimensional Weight Function Development Using ZFEM,” AIAA 
Region IV Student Conference, April, 2013, 1st place Master’s competition 
 
E.E. Iglesias and H.R. Millwater, “Sensitivity Analysis of Turbine Engine Sustainment,” AIAA Regional 
Student Conference, April 2013, 3rd place Master’s competition 

UTSA Leadership program, 2012 
 
Juan Ocampo (PhD student), June 2012. Valero International Research Scholar, Institute for Aerospace 
Research, National Research Council, Canada. Title:  Probabilistic Risk Assessment Methodology and 
Application to Aerospace Structures. 
 
Carolina Dubinsky (PhD student), “Optimal Allocation of Testing Resources for Statistical Simulations,” 
1st Place NSF Sivirt Center Student Poster Competition, 2012 
 
Jose Garza (PhD student), “Probability of Detection, Applications in Structural Reliability,” 3rd Place 
NSF Sivirt Center Student Poster Competition, 2012 
 
Juan Ocampo (PhD student), June 2011. Valero International Research Scholar, Institute for Aerospace 
Research, National Research Council, Canada. Title:  Implementation and validation of a method for 
computing stress intensity factors and beta factor of collinear interacting cracks.  
 
D. Sparkman, and H.R. Millwater, "FORM-Based Filtering of Limit States," Aircraft Airworthiness & 
Sustainment Conference, Austin, TX, May 10-13, 2010. First Place Student Competition.   
 
C. Dubinsky and H.R. Millwater, Allocation of Testing Resources in Statistical Simulations Using 
Particle Swarm Optimization. 2010 AIAA Region IV Student Conference 2-3 April 2010, Houston, 
Texas, 1st place Master’s competition. 
 
L. Domyancic and H.R. Millwater, “Advances in Bounding Techniques for Aircraft Structures,” 2010 
AIAA Region IV Student Conference 2-3 April 2010, Houston, Texas, 2nd place Master’s competition. 
 
C. Acosta, J. Ocampo and H.R. Millwater, “High Performance Computing Implementation and 
Evaluation on a Structural Risk Assessment Code,” 2010 AIAA Region IV Student Conference 2-3 April 
2010, Houston, Texas, 3rd place team competition. 
 
C. Acosta and J. Ocampo, and H.R. Millwater, “High Performance Computing Implementation on a Risk 
Assessment Problem,” 2009 AIAA Region IV Student Conference Program, April 17-18, 2009, First 
Place Team Competition 
 
A. Voorhees, R. Bagley, H.R. Millwater, P. Golden, “Application of Complex Variable Methods for 
Fatigue Sensitivity Analysis,” 2009 AIAA Region IV Student Conference Program, April 17-18, 2009, 
Third Place Masters Competition 
 
Air Force Summer Faculty Fellowship Program, 2005, 2006, 2007, Wright-Patterson AFB, Sponsor: Dr. 
James Larsen, AFRL Fellow, Materials Directorate 
 
Research and Development magazine R&D 100 award for “DARWIN – Design Assessment of Reliability 
With INspection”, September 2000 
 
NASA Award, Turning Goals into Reality, 2000 Objective Award for Exceptional Progress toward Next-
Generation Design Tools and Experimental Aircraft, May 2000 



 
“Airliner Reliability by Design” – Southwest Research Institute’s Annual Meeting, presentation to the 
Board of Trustees, February 2000 
 
“Boundary Element Technology in Engineering,” General Dynamics, Electric Boat Division Honors 
Program, 1987 

 
  



Funded Grants (26 grants as PI, 17 grants as Co-PI and Sr. Personnel) 
A Fast and Effective Sensitivity and Uncertainty Quantification Method for Additively Manufactured 
Metals, $659,970.00, PI, Aug. 2020 – July 2023, DoD grant W911NF2010315  

Develop a sensitivity and uncertainty quantification method for metal powder bed fusion technology. 
 
3D Fracture Simulations using the Hypercomplex Finite Element Software, $50,000, PI, July 2020 – Jan. 
2021, Navair SBIR Program, Contract No. N6833520C0858  

Apply the hypercomplex finite element software ZFEM to 3D fracture problems. 
 
A complex finite element method based inverse methodology to extract constitutive parameters, $74,833, 
PI, Oct 2019 – Dec. 2020, Contract No. 484440 from the Pacific National Northwest Laboratory 

Develop an integrated computational framework to obtain the cohesive parameters governing the response 
of the interface of joints. 
 
CONNECT- the CONsortium on Nuclear sECurity Technologies, $2,985,438, Co-PI, Oct. 2019 – Sept. 
2022, National Nuclear Security Agency, DE-NA0003948 

Educate and train the best next-generation professionals with strong backgrounds in nuclear science, 
fissionable fuels fabrication and processing, nuclear materials characterization, nuclear forensic signatures, nuclear 
technology, and data and visual analytics. 
 
Enhancing Understanding of Mathematics through Augmented and Virtual Reality, $30,000, PI, Jan. 
2019 – June 2020, UTSA Innovative Course Redesign Grant 

Develop augmented and virtual reality learning tools for differential equations and linear algebra 
 
Cyber: Development and Security Analysis of Cyber Physical Systems, $220,000, Oct. 1, 2018-June 9, 
2019. Co-PI (J. Prevost PI), Georgia Tech Research Institute 

Hands-on teaching and research for ROTC cadets to develop secure cyber-physical systems 
 
Building Capacity: Transforming STEM Undergraduate Education through Academic Literacy, 
Mentoring, and Professional Development. $1,500,000, Oct. 1, 2018-Sept. 30, 2022, Sr. Personnel (H. 
Shipley PI), National Science Foundation, award 1832388 

Develop new methods of instruction, curricular improvements, student mentoring, research opportunities 
and professional development for undergraduate students to improve retention rates, critical thinking skills, 
professional knowledge, graduation rates and professional and workforce preparedness. 

   
CC* Networking Infrastructure: The Roadrunner High-Performance Science, Engineering, and Business 
DMZ, $500,000, July 1, 2018 - June 30, 2019, Co-PI, (B. Wilson PI), National Science Foundation, 
award no. OAC-1827139 

Establish a campus-wide high-speed research network at UTSA 
 
Secure Cyber-Physical Systems Research and Education, $50,000, Nov. 2017 – June 2018, Co-PI, (J. 
Prevost PI), Clarkson Aerospace 

Mentor ROTC cadets to develop secure cyber-physical systems 
 
Digital Twin Big Data and High-Performance Computing in the Cloud, $30,000, Oct. 2017-Sept. 2018,  
PI, UTSA Open Cloud Institute 

Develop cloud-based risk assessment methods and software 
 
Faculty Development Program at the University of Texas at San Antonio: Probabilistic Risk Assessment 
of Stress Corrosion Cracking in Nuclear Facilities, $450,000, June 2017-June 2021, PI, Nuclear 
Regulatory Commission, NRC-HQ-60-17-G-0024 

Develop a finite element-based probabilistic fracture mechanics tool to evaluate the probability of rupture 
in nuclear components and conduct experimental validation.  

 



Probabilistic Modeling of Random Variables and K-Solution Developments for General Aviation – 
Extensions to the SMART|DT Software, $1,080,000, Sep. 1 2016 – Dec. 31, 2020, PI, Federal Aviation 
Administration, FAA Grant 16-G-005. 
 Develop a probabilistic database and enhance K solutions 

 

Three Dimensional Fracture Mechanics Capability for Structures operating in High Temperature Thermal 
Environments, $397,843, Aug. 2015-July 2018. PI, Department of Defense, W911NF-15-1-0456 
 Development accurate method for energy release rate calculations of high temperature materials 

 
Probabilistic Risk Assessment of Aircraft Structures, $42,750, June 14 – Mar. 15, PI, Texas Research 
Institute (USAF SBIR Phase I) 
 Development of structural reliability risk assessment software 

 
Gas Turbine Engine Probabilistic Fracture Mechanics Research, $66,981, Jan. 14 – Aug. 15, PI, 
Southwest Research Institute 
 Probabilistic software verification  

 
Advanced Digital Twin, $200,000, Jan. 14 – Dec. 16, PI, Northrop-Grumman Corp. (from Air Force 
Research Lab), Contract number FA8650-14-D-2413. 
 Develop probabilistic methods for real-time simulation of aircraft structure reliability 

 
A New Progressive Crack Growth Modeling Algorithm using Complex Variable Finite Elements, 
$293,666, PI, Oct. 13 – Sep. 16, Office of Naval Research, N00014-14-1-0004 
 Develop a new high-order progressive 2D and 3D crack growth algorithm 
 
Probabilistic and Sensitivity Method Development and Application in Life Prediction of Metallic 
Materials and Structures, $237,318, PI, Sep. 1, 2013 – Mar. 2019, Clarkson Aerospace  (from Air Force 
Research Lab) UTSA M13-S7700-01-C1 & M16-S7700-03-C2, AFRL grant to UTC FA8650-13-C-5800. 
Develop probabilistic lifing analysis methods for materials with residual stresses   

 
Probabilistic Sensitivity Modeling of Residual Stress in Life Prediction of Metallic Materials and 
Structures, $50,000, PI, Oct. 1, 2012 – Dec. 31, 2013, Clarkson Aerospace (from Air Force Research 
Lab.) UTSA M12-8567-018-02-C1, AFRL grant to Clarkson FA8650-05-D-1912 

Develop and apply probabilistic finite element methods to materials under residual stresses 

 
Probabilistic Modeling of Turbine Engine Sustainment, $152,443, PI, Oct. 1, 2012 – Nov. 30, 2014, Air 
Force Research Lab through GDIT Prime Contract No. FA8650-11-D-5702 / 0004 

Develop probabilistic methods for improved engine sustainment 

 
Probabilistic Fatigue Management Program for General Aviation, $1.187M, PI, Sep. 2012-Aug. 2016, 
Federal Aviation Administration, Grant 12-G-012 

Develop a probabilistic fatigue management program applicable to general aviation 
 
Implementation of complex variable finite element methods in Abaqus, $75,433, PI, Nov. 1, 2011 – Aug. 
31, 2012, DoD  Contract No. GS04T09DBC0017 

Implement new complex variable sensitivity method into Abaqus, verify, and document. 

 
Enhanced fracture mechanics crack growth analysis using complex variable sensitivity methods, 
$285,000, PI, May 2011 – May 2013, AFOSR W911NF-11-1-0208 

Exploit new methods for fracture mechanics analysis of both metals and composites to support the Prognosis of 
Aircraft, and Space Devices, Components, and Systems 

 



Efficient Finite Element-based 3D Fracture Mechanics Crack Growth Analysis using Complex Variable 
Sensitivity Methods, $53,945, PI, Sep. 2010 – Aug. 2011, Department of Defense PETTT Program 
GS04T09DBC0017 

Develop new fracture mechanics capabilities using the complex variable sensitivity methods 

 
Probabilistic Damage Tolerance-Based Maintenance Planning for Small Airplanes, $983,232, PI, Sep. 
2009-Aug. 2012, Federal Aviation Administration, Grant 09-G-016 

Develop methodology and software for a probabilistic damage tolerance computer code for use by FAA engineers 
for structural safety issues 

 
NSF/MRI: Acquisition of an Integrated System for Advanced Visualization with Haptic Feedback 
Control, Co-PI, $482,667, NSF Award Abstract #0923468, Oct 2009 – Sep 2012 

Equipment grant to develop a large-scale visualization wall with haptic device for data exploration 

 
Integrating High Performance Computing in Research and Education for Simulation, Visualization and 
Real-Time Prediction, $5M, NSF Award Abstract #0932339, Aug. 2009 – July – 2014, Co-PI (Task 
Lead: Uncertainty Quantification), NSF 

Lead task (one of 3) on uncertainty quantification with applications to fracture mechanics, biomechanics, fluid 
mechanics and environmental issues 
 

A Novel Probabilistic Multi-Scale Modeling and Sensing Framework for Fatigue Life Prediction Of 
Aerospace Structures And Materials, $750,000 ($175,100 to UTSA), Co-PI – joint with S. Ghosh, Ohio 
State Univ., AFOSR, June – 2009 – May 2012 

Develop a probabilistically-based homogenization model for aerospace materials 
 

SHM (Structural Health Monitoring) Analysis Methods for the Management of Rotorcraft Structural 
Damage, $435,000, Sep 2007 – Aug 2011, PI, Federal Aviation Administration, Grant 07-G-018 

Develop methodology and software for Bayesian updating of initial crack size parameters 

 
Probabilistic Structural Risk Assessment and Risk Management for Small Airplanes, $465,000, Sep 2007- 
Dec 2010, PI, Federal Aviation Administration, Grant 07-G-011 

Develop methodology and software for a probabilistic safe-life computer code to be used by FAA engineers for 
structural safety issues  

 
Efficient Sensitivity Methods for Probabilistic Lifing and Engine Prognostics, $199,584, Aug 2007 - Sep 
2010, PI, Air Force Research Lab FA8650-07-C5060 

Explore sensitivity methods relevant to USAF lifing issues 

 
Advanced Structural System Reliability Methods for Aircraft Structures, $286,000 Feb 2007 - Jan 2010, 
PI, Air Force Research Lab 

Develop enhanced system reliability methods to be used for hypersonic aircraft design 

 
Advanced Stochastic Modeling Methods for Evaluation of Residual Stresses Effects in Lifing of Turbine 
Engine Materials and Components, $59,300, Oct 2006-Mar 2009, PI, Air Force Research Lab 

Develop modeling and sensitivity methods for analysis of residual stresses in turbine materials 
 

Materials and Manufacturing Research, Summer Internship Program, $14,000, PI, May 2009 – Aug 2009, 
Air Force Research Lab 

Funding for a summer internship at AFRL for a UTSA MSME student 
 

Prediction of Post-Yield Behavior of Bone, $184,720, Sep. 06-Aug 08, Co-PI 
NIH R21 AG027780 

Develop probabilistic models of bone behavior 

 
Development of Reliability Methods for Fatigue Life Prognosis Technology, $125,000, Jun 2006 – May 



2010, Vertical Lift Rotorcraft Center of Excellence, Co-PI, US Army 
Investigate advanced reliability methods for helicopter structural integrity 

 
Reliability-based Optimization of Dental Implants, $82,920, Aug. 2005-Mar. 2007, Co-PI 
San Antonio Life Sciences Institute 

Develop and a probabilistic sensitivity model to a dental implant 

 
Enhanced Probabilistic Methods for Risk Assessment of Gas Turbine Rotors, $256,906. Apr. 2005 - Mar. 
2010, Co-PI, Federal Aviation Administration through Southwest Research Institute 

Develop and implement probabilistic methods into the DARWIN rotor integrity software 
 

Advances in Adaptive Mesh Technology for DOD CSM Applications, $43,500, June 2005 – May 2006, 
PI, USAF PET Program 

Verify new methods implemented in the CTH hydrodynamics computer code 

 
Innovative Methods for Engine Health Monitoring, $973,000 ($80,000 under my direction), June 2005 - 
Dec. 2006, Co-PI, AFOSR 

Investigate potential to include probabilistic lifing algorithms into dedicated hardware 

 
Development of Enhanced Probabilistic Life Prediction Methodologies for Engine Rotor Life Extension, 
$128,000 over 3 years (50% cost share: $256,000 total), Sept. 2003 - Aug 2006, C0-PI, USAF Air Force 
Research Lab, Materials Directorate 

Develop and implement probabilistic sensitivity methods for engine rotor integrity 

 
Probabilistic Methods for Risk Assessment of Gas Turbine Rotors, $166,460.  Jan. 2002 – June 2005, PI 
Federal Aviation Administration 

Develop and implement probabilistic methods into the DARWIN rotor integrity software 
 

Computational Simulation of Bone Remodeling for Fracture Prevention and Recovery, UTSA Faculty 
Research Award, $5,000, Jan 2003 - Dec. 2004, PI 

 
I2 Connectivity for UTHSCA and UTSA, NSF, $150,000 (Participant – money used for internet 2 
equipment), Internet 2 activated at UTSA in Fall 2003 

Synergistic Activities 

Dr. Millwater received an ASEE summer faculty fellowship for during the summers 2005, 2006, and 
2007. Dr Millwater was sponsored by Dr. James Larsen, AFRL Fellow, in the Materials Directorate, 
Life Prediction branch and investigated the effects of residual stress on probabilistic life prediction for 
gas turbine disks. 
 
Dr. Millwater spent the summer of 2008 and 2009 as a visiting professor at the Air Force Research Lab, 
Air Vehicles Directorate, as a guest of Dr. Ravi Chona, AFRL Fellow.  
 
Dr. Millwater has participated as an instructor in the short course Probabilistic Analysis and Design 
presented at Southwest Research Institute over the past 15 years. This course has provided theoretical 
and hands on training to several hundred students from many countries and industries. 
 
Dr. Millwater, along with Dr. Paul Wirsching, developed a chapter entitled “Analysis Methods for 
Probabilistic Life Assessment” for the American Society of Materials Handbook, Vol. 11, Failure 
Analysis and Prevention, 2002 
 

Invited Talks 
 
CONNECT- the CONsortium on Nuclear sECurity Technologies – “Introduction to Uncertainty 



Quantification,” July 20, 2020 

Nasa Langley Research Center, “A New Finite Element Method based on Hypercomplex Algebra for the 
Computation of High-order Derivatives - Applications to Materials and Uncertainty Quantification”, Feb. 
8, 2018 

Brigham Young University Distinguished Guest Speaker, “A New Finite Element Method based on 
Hypercomplex Algebra for the Computation of High-order Derivatives”, September 18, 2017 

Nasa Langley Research Center, Jan. 2014 (High order sensitivity analysis using the multicomplex step) 

Sandia National Lab, Nov. 2013 (High order sensitivity analysis using the multicomplex step) 

NavAir/DSTO Fatigue Technology Symposium, Melbourne, Australia, March 2013 (Complex Variable 
Finite Element Methods for Fracture Mechanics Analysis) 

NavAir Fatigue/Fracture Mechanics Workshop, November 17, 2011 

Collaborators and other Affiliations 

Dr. R. Chona, AFRL Air Vehicles Directorate, Wright-Patterson AFB, Dayton, OH 
Dr. E. Tuegel, AFRL Air Vehicles Directorate, Wright-Patterson AFB, Dayton, OH  
Dr. E. Anagnostou, Northrop-Grumman, Bethpage, NY 
Dr. J. Larsen, AFRL Materials Directorate, Wright-Patterson AFB, Dayton, OH  
Dr. R. Penmetsa, AFRL Air Vehicles Directorate, Wright-Patterson AFB, Dayton, OH  
Dr. R. John, AFRL Materials Directorate, Wright-Patterson AFB, Dayton, OH 
Dr. P. Golden, AFRL Materials Directorate, Wright-Patterson AFB, Dayton, OH 
Prof. S. Ghosh, Johns Hopkins University, Baltimore, MD 
Dr. M.P. Enright, Southwest Research Institute, San Antonio, TX 
Dr. S. Hudak, Southwest Research Institute, San Antonio, TX 
Dr. H. Smith, Boeing Aircraft, St. Louis, MO 
Dr. L. Fitzwater, Boeing Aircraft, St. Louis, MO 
Dr. M. Shiao, Army Research Laboratory  
Dr. Y.-T. Wu, Comprel, Raleigh, NC 

Graduate and Postdoctoral Advisors 

Graduate Advisor: Mark Mear, University of Texas at Austin 

Thesis Advisor and Postgraduate-Scholar Sponsor 

Total of 4 Post Docs, 5 PhD graduates, 23 MSME graduates, 2 BS Honors graduates, 4 current PhD 
students, and 2 current MS student as follows: 

 
BS Honors Students 
Kayla Lovelady, BSME Honors College, May 2013, Finite Element Methods for Anisotropic Materials 
Raquel de la Garza, BSME Honors College, May 2015, System for Automated Software Verification 
 
MS Students 
F. Momin, MSME May 2004 – Application of Generalized Conditional Expectation Method to 

Enhance a Probabilistic Design Code without Modifying the Source Code 
R. W. Osborn, MSME Aug 2005- Expanded Application of Probabilistic Sensitivities in Engineering 

Design 
B. Shook, MSME Dec 2005 – The Simulation of Automated Inspection on Probability of Fracture 

Estimates 
J. Moody, MSME Dec 2006 – Automated Risk Assessment Methodology for Gas Turbine Engines 

Employing Advanced Metamodeling Techniques 
T. Ross, MSME Dec 2007 - Probabilistic Analysis of Preload Developed in a Dental Implant System 
A. Bates, MSME May 2008 - Development and Application of Probabilistic Sensitivity Methods for 

Improving Material Lifing Assessments 



L. Smith, MSME Aug 2008 - Conditional Filtering for Simplification of Aircraft Structural System 
Reliability Calculation 

H. Singh, MSME Aug 2008 – Error Estimator for Finite Element Based Stress Intensity Factor using 
the J Integral 

M. Barsotti, MSME Dec 2008 - Optimization of a Passive Aircraft Arrestor with Depth-Varying 
Crushable Material Using a Smoothed Particle Hydrodynamics (SPH) Model 

J. Ocampo, MSME May 2009 - Probabilistic Risk Assessment in Small Airplanes 
L. Domyancic, MSME Dec 2009 – A Structural Reliability-based Method for Identifying Critical 

Locations 
J. Garza, MSME May 2010 - Efficient Method for Estimating Sensitivities of the Reliability of 

Fatigued Structures with Respect to Pod Curve Parameters  
D. Sparkman, MSME May 2010 - Critical Failure Location Identification with Form-Based Filtering 

for Gaussian Random Fields 
E. Vazquez, MSME August 2010 - MCMC and its Applications to Bayesian Updating and Sensitivity 

Analysis 
C. Dubinsky, MSME Aug 2011 - Optimal Allocation of Testing Resources for Statistical Simulations 
D. Wagner, MSME Aug. 2012 - A Complex Finite Element Method to Compute Accurate Weight 

Functions 
M. Cortina, MSME Aug. 2012 - Global Sensitivity Methods in Engineering Analysis 
M. Meddouri, MSME May 2014 - Monte Carlo Variance Reduction Using Sensitivity Derivative 

Enhanced Sampling Method (non-thesis) 
E. Iglesias, MSME – Dec 2014 - Sensitivity Analysis of Turbine Engine Sustainment 
A. Baines, MSME – Dec 2014 - Calculation of Strain Energy Release Rates using a Complex Variable 

Finite Element Method 
S. Zaman, MSME – May 2016 - Probabilistic Damage Tolerance Analyses with Inspections using the 

First- and Second-Order Reliability Analysis Methods  
N. Crosby, MSME – Aug 2016 - High Performance Implementation of Probabilistic Damage Tolerance 

Analysis  
R. Fielder, MSME – Dec 2016 - Residual Stress Analysis of Thick-Walled Spherical Pressure Vessels 

Using a Complex Variable Finite Element Method  
C. Villarreal, MSME – Aug 2022 – current 
A. Rios, MSME – Aug 2022 – current 
 

Ph.D Students 
J. Ocampo, PhD ME Dec 2013 – Probabilistic Damage Tolerance For Small Airplanes Using A Linear-

Elastic Crack Growth Fracture Mechanics Surrogate Model 
D. Sparkman, PhD ME May 2014 - Spatial Statistical Characterization and Simulation of Microtexture 
J. Garza, PhD – ME Dec 2014 - Multicomplex Variable Differentiation in Probabilistic Analysis and 

Finite Element Models of Structural Dynamic Systems 
C. Quintana, PhD – Aug 2016 - A Variance Reduction Sampling Method to Efficiently Estimate the 

Probability-of-Failure for Damage-Tolerant Structures  
D. Wagner, PhD – ME Aug. 2018 - A Finite Element-Based Adaptive Energy Response Function 

Method for Curvilinear Progressive Fracture  
D. Ramirez, PhD – current 
N. Crosby, PhD – current  
A. Aguirre, PhD – current  
M. Balcer, PhD – current 
 
Post Docs 
Dr. Y.-H. Han, Mech. Eng, Univ. of Texas at Austin, Aug. 2004-Jan. 2006 
Dr. G. Singh, Wright State Univ., Sep 2009 – Aug 2011  
Dr. S. Shirinkam, Oct. 2012-Sep 2013 
Dr. E. Gharibshahi, Sept. 2020-current 



Visiting Professors 
Dr. Manuel Garcia, Eafit Univ., Medellin, Colombia, July 2015 – Aug 2016 

Thesis Committees Served 
Jason Pleming, MS ME, UTSA, May 2005 
Patchigolla Ravichandra, MS ME, UTSA, Dec. 2005 
Andrew Voorhees, MS ME, UTSA, May 2009 
Ayhan Oruc, MS ME, UTSA, June 2009 
Kyle Robinson, MS ME, UTSA, May 2009 
Christian Moza, MS ME, UTSA, May 2010 
Andrew Wharmby, MS BME, UTSA, May 2010 
Young Joo Lee, PhD CE, University of Illinois, Dec 2011 
Carlos Acosta, MS ME, UTSA, August 2012 
K. Halbert, PhD Statistics, Temple Univ., May 2014 - Estimation of Probability of Failure for Damage-

Tolerant Aerospace Structures  
C. Hegde, MS PE, Univ. of Texas at Austin, Dec. 2016 
C. Soares, PhD PE, Univ. of Texas at Austin, Aug. 2018 - Continuous Learning of Analytical and 

Machine Learning Rate of Penetration (ROP) Models for Real-Time Drilling Optimization  
C. Hegde, MS PE, Univ. of Texas at Austin, Aug. 2018 - End-to-end Drilling Optimization using 

Machine Learning  

A. Gandomkar, PhD PE, Univ. of Texas at Austin, Dec. 2018 - Thermoporoelastic Wellbore 
Stability Model with Local Thermal Non-Equilibrium 

M. Chapa, MS ME, UTSA, Dec. 2018 
MD Abrar, MS ME, UTSA, Dec. 2018 
M. O. Oyedere, PhD PE, Univ. of Texas at Austin, August 2018 - Improved Torque and Drag Modeling 

using Traditional and Machine Learning Methods 
 

Service 
UTSA Blueprint Information Technology Task Force, 2016-Present 
UTSA Blueprint Strategic Budget and Fiscal Sustainability Task Force, 2016-Present 
UTSA Research IT Enhancement Advisory Group (RIEAG) (Chair), 2016 
UTSA Research IT Task Force (Chair), 2015 
UTSA Defense Advisory Group (DAG), 2015 - 2016 
UT System FreshAir conference on Big Data (Co-Chair Research Analytics), 2015 
Texas Sustainable Research Institute Council Member, 2011-2014 
Interim Department Chair 2011-2012 
ME department Search Committee 2010-2011 
ME department ABET committee 2008-2010 
University Review Committee 2008-2009 
College Faculty Advisory Committee (Chair) 2007-2009  
Interim Assistant Department Chair 2006-2007 
Periodic Performance Evaluation Committee 2007 
Intellectual Property Committee (Chair) 2005 
Graduate Studies Program (Chair) 2005-2006 
ME newsletter 2005, Co-editor 
ME committee on undergraduate curriculum, 2004 
Center for Excellence in Engineering Education, 2008 

JOURNAL REVIEWS 
AIAA Journal 
AIAA J. Aircraft 
AIAA J. Propulsion and Power 
ASME J. of Mechanical Design 
ASME J. of Electronic Packaging 



Composite Structures 
Engineering Fracture Mechanics 
International Journal of Pressure Vessels and Piping 
International Journal of Reliability and Risk 
International Journal of Fatigue 
J. Computational and Applied Mathematics 
Mathematic and Mechanics of Solids 
Probabilistic Engineering Mechanics 
Structural Health Monitoring  

 


