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Professional Resume 

 
Dr. Steven Kirkpatrick 
 
Senior Engineer 

 
Specialization 
 
Crashworthiness and transportation safety; nonlinear finite element analysis; blast, 

impact, and penetration mechanics; biomechanics, structural dynamics; dynamic 

buckling; mechanics of composite materials; occupant kinematics and injury 
assessment; applied mechanics. 

 
Education 
 

Ph.D. in Mechanical Engineering, Stanford University (1999) 

M.S. in Mechanical Engineering (1984), University of California (Berkeley);  

B.S. (with honors) in Applied Mechanics (1983), University of California (San Diego);  

 
Experience 
 

Currently Senior Engineer, Applied Research Associates, Inc.   

1985-1999 Research Engineer, SRI International 

 Research Assignments 

2003-2009 Director – U.S. Department of Transportation Federal Highway 

Administration sponsored Center of Excellence in Finite Element Crash 
Analysis.  Analysis and development of traffic barriers, design and 

evaluation of roadside hardware, analysis of vehicle response and motions 

from impacts with roadside structures.   

2007-2008 Principal Investigator – Development of the next generation railroad tank 

car project.  Part of a cooperative program with participation of the 

railroads, tank car builders, and hazardous chemical producers/shippers to 

develop a new rail tank car design that is significantly more robust in 
collisions, derailments, and other extreme loading environments.   

2003-2008 Principal Investigator – National Institute of Standards and Technology 

(NIST) sponsored investigation into the dynamic response and damage 
produced by the aircraft impacts into the World Trade Center Towers.  

Principal Investigator of the NIST investigation of the progressive collapse 

of the World Trade Center 7 Tower.   

2004-2006 Development of a Simulation Based Design (SBD) system for military 

vehicles subjected to mine and blast threats.   
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1996-2005 Analysis of impact mechanics of penetrators and reinforced concrete 

structures.  Analysis of high-speed penetration mechanics.   

2002-2003 Blast response of concrete and masonry structures.  Injury assessment for 

personnel subjected to blast and impact loading.   

1999-2005 Evaluation of rail vehicle crashworthiness, development of a commuter rail 

seat design incorporating lap and shoulder belts, development of a model 
for predicting rail vehicle collision responses including crush and vehicle 

gross motions.   

1994-1999 Hazard risk assessment for damaged pressure tank cars involved in 
derailments or collisions.  Detailed finite element analysis of laboratory tests 

on tank car steels and development of fracture criteria.  Analysis of collision 

loads and impact deformations of stub sill tank cars.   

1989-2008 Developed and applied simulation techniques for failure analysis of 

materials and structures.  Developed crack propagation algorithms for the 

DYNA3D finite element code with a local damage model for predicting 

dynamic failure of steel weldments.  Incorporation a variety of new material 
and damage models into large-scale finite element structural analysis 

codes including polymer and metal matrix composite damage models, 

brittle fracture models, and ductile damage models for metals.   

1993-1999 Nonlinear dynamic finite element analysis of train crashworthiness, 

including collision response of high-speed passenger trains, hazard risk 

from derailment of high-speed passenger trains.   

1996-1999 Development of a high-fidelity finite element model of the Ford Crown 

Victoria for crashworthiness studies. 

1993-1998 Analysis and modeling of anthropomorphic dummies used in crash testing 

of automobiles.  Developed DYNA3D model of the Side Impact Dummy 
(SID) for evaluation of dummy performance and analysis of material and 

geometric parameters on dummy responses.  

1985-1998 Performed experiments and finite element analyses to evaluate dynamic 
structural response of various aerospace structures to impulsive and impact 

loadings.  

 
Honors and Recognitions 
 

Applied Research Associates Fellow (2009) 

Wyman-Gordon Foundation Research Grant (1984) 

 
Affiliations (Current and Past) 
 
Member American Society of Mechanical Engineering (ASME) 

Member of the American Society Mechanical Engineers (ASME) Rail Transit Vehicle 

Standards Committee RT-1, Safety Standards for Light Rail Transit Vehicles.   

Member of the ASME Rail Transit Vehicle Safety Standards Subcommittee on Vehicle 

Compatibility. 
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Member Society for Automotive Engineering 

Member American Institute for Aeronautics and Astronautics 

Member Society for Advanced Materials and Process Engineering 
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Proceedings of the APTA/TRB 2009 Joint Light Rail Conference, Los Angeles, CA, April 21, 2009.  

2. P.E. Strong and S.W. Kirkpatrick, “Development and Application of Structural Design Standards for 

Safety of Light Rail Cars and Streetcars,” Submitted for APTA/TRB 2009 Joint Light Rail Conference, 

Los Angeles, CA, April 21, 2009.  

3. S.W. Kirkpatrick, R.A. MacNeill, J. Smith, K. Herrle, and M. Erekson, “Methodologies for 
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Structural Engineering Institute of ASCE, April 29 - May 2, 2009. 
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Paper Number JRCICE2007-40114, March 13-16, 2007. 

7. Peterson B.D., S.W. Kirkpatrick, R.T. Bocchieri, “Advances in Finite Element Simulation of Blast 

Response to Structures”, 48th AIAA/ASME/ASCE/AHS/ASC Structures, Dynamics, and Materials 

Conference, Honolulu, HI, 2007. 

8. S.W. Kirkpatrick, B.D. Peterson, and R.A. MacNeill, "Finite Element Analysis of Train Derailments," 

ICrash2006. Proceedings of the International Crashworthiness Conference, July 4-7, 2006, Athens, 
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9. R T Bocchieri and S W Kirkpatrick, "Evaluation of Bridge Rail Designs using Probabilistic Finite 

Element Crash Simulations," ICrash2006. Proceedings of the International Crashworthiness 
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10. R T Bocchieri, S W Kirkpatrick, and Fahim Sadek, "Development of an Aircraft Model for Impact 

Analysis," ICrash2006. Proceedings of the International Crashworthiness Conference, July 4-7, 2006, 
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11. S.W. Kirkpatrick, R.T. Bocchieri, R.A. MacNeill, B.D. Peterson, and F. Sadek, “Modeling 

Methodologies for Assessment of Aircraft Impact Damage to the World Trade Center Towers,” 

Proceedings of the 9th International LS-DYNA Users Conference, pp. 9-53 through 9-67, Dearborn MI, 

USA, June 4-6, 2006.   
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13. Bocchieri, R.T, B. D. Peterson, S. W. Kirkpatrick, R.C. Goetz, “IED Fragment/Airblast Threat Module 

for the Simulation-Based Design System,” Presented at the Ground Vehicle Survivability Symposium 

(GVSS), Redondo Beach, CA, March 28-30, 2006. 

14. S.W. Kirkpatrick, B.D. Peterson, R.C. Goetz, and R.A. MacNeill, “Simulation-Based Design for 

Vehicles Exposed to Blast and Fragment Threats,” Presented at the Ground Vehicle Survivability 

Symposium (GVSS), Redondo Beach, CA, March 28-30, 2006. 

15. S.W. Kirkpatrick, R.T. Bocchieri, R.A. MacNeill and F. Sadek, “Preliminary Analyses of Aircraft 

Impact into the WTC Towers,” To be presented at the 2005 International Conference on Structural 

Safety and Reliability (ICOSSAR). 

16. Peterson B.D., Goetz, R., Kirkpatrick, S.W., and Holmes, B.S., “Simulation-Based Design for Vehicles 

Exposed to Mine Threats,” Proceedings of the 2005 Ground Vehicle Survivability Symposium 

(GVSS), Monterey, CA, April 12-14, 2005. 

17. S.W. Kirkpatrick and R.W. Klopp, "Risk Assessment for Damaged Pressure Tank Cars," 2003 

COMPUTER TECHNOLOGY AND APPLICATIONS, ASME Publications, Proceedings of: PVP2003 - 

The 2003 ASME PVP Conference, July 20-24, 2003, Cleveland, Ohio, W. Reinhardt and D.J. Martin, 

Eds. 

18. S.W. Kirkpatrick, R.A. MacNeill, and R.T. Bocchieri, "Development of an LS-DYNA Occupant 

Model for use in Crash Analyses of Roadside Safety Features," Transportation Review Board, Paper 

No. TRB2003-0002450, Proc. of the 2003 TRB 82nd annual meeting, Washington D.C., Jan. 12-16, 

2003. 

19. S.W. Kirkpatrick, M.P. Schroeder, and J.C. Valdés Salazar, “Developing Guidelines for 

Crashworthiness of Light Rail Vehicles in Mixed Fleet Operations,” Proceedings of IMECE-02: 2002 

ASME International Mechanical Engineering Congress and Exposition, Paper No. IMECE2002-34623, 

New Orleans, Louisiana, November 17-22, 2002 

20. S.W. Kirkpatrick and R.A. MacNeill, "Development of a Computer Model for Prediction of Collision 

Response of a Railroad Passenger Car,” Proceedings of: JRC2002, The 2002 ASME/IEEE Joint Rail 

Conference, April 23-25, 2002, Washington D.C.  

21. R.A. MacNeill and S.W. Kirkpatrick, "Post-Collision Inspection and Data Analysis of a Passenger Rail 

Car,” Proceedings of: JRC2002, The 2002 ASME/IEEE Joint Rail Conference, April 23-25, 2002, 

Washington D.C.  

22. S.W. Kirkpatrick, M. Schroeder, and J.W. Simons, "Evaluation of Passenger Rail Vehicle 

Crashworthiness,"  Iternational Journal of Crashworthiness, IJCrash Vol. 6 No. 1 pp. 95-106, 2001.   

23. S.W. Kirkpatrick, M. Schroeder, and J.W. Simons, "Evaluation of Passenger Rail Vehicle 

Crashworthiness," ICrash 2000. Proceedings of the International Crashworthiness Conference, 

September 6-8, 2000, London, UK, E. C. Chirwa and D. Otte Eds., pp. 58-68.   

24. S.W. Kirkpatrick and R.W. Klopp, "Hazard Assessment for Pressure Tank Cars Involved in 

Accidents," ICrash 2000. Proceedings of the International Crashworthiness Conference, September 6-

8, 2000, London, UK, E. C. Chirwa and D. Otte Eds., pp. 223-235.   

25. S.W. Kirkpatrick, J.W. Simons, and T.H. Antoun, "Development and Validation of High Fidelity 

Vehicle Crash Simulation Models," Iternational Journal of Crashworthiness, IJCrash Vol. 4, No. 4, pp. 
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287-303, 1999.   

27. S.W. Kirkpatrick, "Development and Validation of High Fidelity Vehicle Crash Simulation Models," 

Computer Applications for Crash, Optimization, and Simulation Research, SAE Publications SP-1496, 



Applied Research Associates, Inc. • 4300 San Mateo Blvd. NE • Suite A-220 • Albuquerque, NM 87110 Ph. 505.881.8074 Fax 505.883.3673 

Proceedings of the 2000 International Congress and Exposition, March 6-9, 2000, SAE Paper No. 

2000-01-0627.  

28. J.W. Simons, S.W. Kirkpatrick, R.W. Klopp, and L. Seaman, "Methods for Modeling Damage in 

Finite Element Calculations," IA’99, Proceedings of International Seminar on Quasi-Impulsive 

Analysis, Nov. 15-16, 1999, Osaka, Japan.    

29. J.W. Simons and S.W. Kirkpatrick, "High-Speed Passenger Train Crashworthiness and Occupant 

Survivability," International Journal of Crashworthiness, IJCrash Vol. 4, No. 2, pp. 121-132, 1999.   
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1998.   
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35. J.H. Giovanola, R.W. Klopp, and S.W. Kirkpatrick, "A Note on One-Point-Bend Impact Fracture 

Experiments with Curved Specimens," Technical Note, Journal of Testing and Evaluation, JTEVA, 

ASTM Publications, Jan. 1998, pp. 79-81.    

36. J.H. Giovanola, S.W. Kirkpatrick, and J.E. Crocker, "Investigation of Scaling Effects in Elastic-Plastic 

Ductile Fracture Using the Local Approach," Proceedings of the First European Mechanics of 

Materials Conference on Local Approach to Fracture, Euromech-Mechamat '96, Fontainebleau-France, 

Sept. 9-11, 1996.    

37. S.W. Kirkpatrick, J.H. Giovanola, and J.W. Simons, "DYNA3D Analysis of Dynamic Fracture of 

Weldments," IA'96, Proceedings of International Seminar on Quasi-Impulsive Analysis, Nov. 20-22, 

1996, Osaka, Japan, pp. A6.1-15, K. Wakiyama, E. Tachibana, K. Imai and T. Kitano Eds.    

38. J.H. Giovanola, S.W. Kirkpatrick, and J.E. Crocker, "Investigation of Scaling Effects in Elastic-Plastic 

Ductile Fracture Using the Local Approach," .JOURNAL DE PHYSIQUE IV, Colloque C6, 

supplement au Journal de Physique III, Volume 6, pp. C6-513-520, Octobre 1996.    

39. J.H. Giovanola, S.W. Kirkpatrick, and J.E. Crocker, "Experimental and Computational Investigation of 

Scaling Effects in Elastic-Plastic Ductile Fracture," Dynamic Plasticity and Structural Behaviors, 

Supplement Volume, Proc. of Plasticity '95: The Fifth International Symposium on Plasticity and its 

Current Applications, pp. 30-33, 1995.    

40. S.W. Kirkpatrick, B.S. Holmes, T.C. Hollowell, C. Gabler, and T. Trella, "Finite Element Modeling of 

the Side Impact Dummy (SID)," Human Surrogates: Design, Development, & Side Impact Protection, 

SAE Publications, SP-945, pp. 75-86, Presented at the 1993 International Congress and Exposition, 

March, 1993, SAE Paper No. 930104.   

41. J.H. Giovanola and S.W. Kirkpatrick, "Methodology for Evaluating Strength and Fracture Resistance 

of Weldments Using a Local Approach to Fracture," Pressure Vessel Integrity - 1993, ASME 

Publications, PVP-20, pp. 157-171, 1993   
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42. B.S. Holmes, S.W. Kirkpatrick, J.W. Simons, J.H. Giovanola, and L. Seaman, "Modeling the Process 

of Failure in Structures," Structural Crashworthiness and Failure, T. Wierzbicki and N. Jones Eds., 

Elsevier Publishing Co., 1993.  

43. J.H. Giovanola and S. W. Kirkpatrick, "Applying a Simple Ductile Fracture Model to Fracture of 

Welded T-Joints," Advances in Local Damage/Fracture Models for the Analysis of Engineering 

Problems, ASME Pubs., ASME-AMD Vol. 137, 1992.  

44. T.H. Antoun, P.R. Gefken, B.S. Holmes, and S.W. Kirkpatrick, "Description of a Six-Inch Gas Gun 

Facility for Soft Body Impact," Proceedings 43rd Annual Meeting of the Aeroballistic Range 

Association (ARA), Paper No. 50, Sept. 28 to Oct. 2, 1992. 

45. Kirkpatrick, S.W. and Holmes, B.S., "Static and Dynamic Buckling of Thin Cylindrical Shells," 

Computational Aspects of Impact and Penetration, R.F. Kulak and L.E. Schwer Eds., Elmepress 

International, Annandale VA, 1991. 
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Plate Impact Experiments with Circular and Star Geometries," Shock Waves in Condensed Matter, 

Proceedings of the APS 91 topical conference, Williamsburg VA, S.C. Schmidt et al. Eds., Elsevier 
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Impulsive Spot Loading: Experiments and Calculations," Int. J. Solids and Structures, Vol. 24, No. 8, 
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Technical Reports 

1. S.W. Kirkpatrick, “Detailed Puncture Analyses of Various Tank Car Designs,” ARA Final Technical 
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2. S.W. Kirkpatrick, “Development of Crash Energy Management Performance Requirements for Light-
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3. S.W. Kirkpatrick and R.T. Bocchieri, “Force Protection Structural Damage Assessments,” ARA Final 

Technical Report, ARA Project Number 5707, July, 2007.   
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November 22, 2005. 
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Cilke, R.W., and Navarro, C., “Analysis of Aircraft Impacts into the World Trade Center Towers,” 

NIST NCSTAR 1-2B, National Institute of Standards and Technology (NIST) Investigation, October, 

2005.   

12. S.W. Kirkpatrick, “Development of a Modified Crashworthy SLR Car for Indian Railway,” SLR 

Design Report, September 2, 2005. 

13. Kirkpatrick, S.W. and Peterson, B.D., “Simulation Based Design for Vehicles Exposed to Mine 

Threats,” ARA Technical Report, June 30, 2005. 

14. Kirkpatrick, S.W., and R. A. MacNeill, “Charlotte Light Rail Vehicle Collision Analysis,” ARA 

Technical Report, June 2005. 
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18. S.W. Kirkpatrick, “Lumped Mass Collision Dynamics Analyses for Indian Railway,” Technical 

Report, March 23, 2005. 
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• Patents: 

 
Patent No.: US 6,298,763 B1 
Date:  Oct. 9, 2001 
Explosive device neutralization system 
Inventors:  G. Greenfield, B. Peterson, P. Gefken, T. Henry, S. Kirkpatrick 
Assignee:  USA, Navy 

 
• Capability-based experience:  Crashworthiness and transportation safety; 

occupant kinematics and injury assessment; applied mechanics; finite 
element analysis; structural dynamics; dynamic buckling; mechanics of 
composite materials. 
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