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Visiting Faculty in Theoretical and Applied Mechanics

Cornell University

Post-doctoral Scholar (homepage: http://www.whoi.edu/people/sgoyal )
Woods Hole Oceanographic Institution, MA
Ph.D. in Mechanical Engineering and Scientific Computing (Joint Degree)

University of Michigan, Ann Arbor
Honors
· Ivor K. McIvor Award for outstanding research and scholarship in Applied Mechanics,


 Jan  2006
College of Engineering, University of Michigan.

· Rackham Pre-doctoral Fellowship, University of Michigan, 



         May 2005 - April 2006
(the most prestigious graduate student fellowship).
· Best Poster award in Graduate Student Symposium,






  Oct 2005
Bioengineering, Mechanical Engineering, University of Michigan.

· Best Presentation award in Graduate Student Symposium,






  Oct 2004
Bioengineering, Mechanical Engineering, University of Michigan.
· Graduate Fellowship by Mechanical Engineering Department, University of Michigan. 
           Sept 2000 - Aug 2001
· Higher Education Scholarship by B.D. Bangur Endowment, India. 





 Aug 2000
· 1st Rank in a Junior Year semester of B.Tech., ITBHU, India.





 May 1996
· Undergraduate admission through Joint Entrance Examination (IIT-JEE),



June 1993
the most competitive exam in India for admissions to Premier Engineering Colleges.

Professional Societies
· American Society of Mechanical Engineers (ASME), Member

· Biophysical Society, Member
Teaching and Research Interests
My research interests combine my training in Mechanical Engineering and Molecular Biology as summarized below. 

Doctoral Research:

Continuum-mechanics and multi-body-dynamics based mechanical modeling of DNA (Deoxy-ribo nucleic acid), proteins and their interactions. Simulating nonlinear mechanics of DNA in its aqueous environment including multi-physical interactions like elasticity, fluid-structure interaction, thermal kinetics and electrostatics.

Core Expertise:
Dynamics, Systems and Controls, Continuum Mechanics, Nano-mechanics, Theoretical Biophysics.

Related Expertise:
Biochemistry, Molecular Biology
Education
University of Michigan  









       Ann Arbor, MI 
MS + PhD, Mechanical Engineering and Scientific Computing (GPA: 8.2/9.0) (8.0=A)



May  2006
Dissertation Title: “A Dynamic Rod Model to Simulate Mechanics of Underwater Cables and DNA.” [PDF]
Dissertation Committee:

Noel Perkins (Chair), Arthur F. Thurnau Professor, Mechanical Engineering

Edgar Meyhofer (Co-chair), Associate Professor, Mechanical Engineering

Krishna Garikipati, Assistant Professor, Mechanical Engineering and Applied Physics

Jens-Christian Meiners, Assistant Professor, Physics (Experimental Biophysics)

Ioan Andricioaei, Assistant Professor, Chemistry and Bio-informatics
Coursework: Vehicle Dynamics and Control, Linear Feedback Control, Nonlinear Systems and Control, Analytical and Computational Dynamics, Finite Element Method, Computational Inelasticity, Multi-Physical Phenomenon at Microscale, Biophysics of DNA and Proteins.
Banaras Hindu University








Varanasi, UP, India
B.Tech, Mechanical Engineering (GPA: 8.4/10.0) (8.0=A) 






 May 1997
Undergrad Project: “Conceptual Design of Ordinary Disc Cam Mechanism for Indexing Motion.” (thesis + demonstration with a working prototype)

Experience
Cornell University







   

              Ithaca, NY

Visiting Assistant Professor






                            Aug 2007 – Present
Woods Hole Oceanographic Institution







   Woods Hole, MA
Post-doctoral Scholar







                          Oct 2006 – July 2007
University of Michigan









       Ann Arbor, MI

Research Fellow (post-doc)







         June 2006 – Sept 2006
Research Assistant








        Sept 2001 – April 2006
· Developed a dynamic rod model to simulate nonlinear structural mechanics of underwater cables and DNA (Deoxy-ribo nucleic acid).

· Employed the model to conduct specific studies ranging from underwater cable applications to DNA-Protein interactions in multi-physical environments.

· Provided insights for future experiments on DNA from model simulations.

· Mobilized an interdisciplinary effort from research teams in Biophysics, Biochemistry and Mechanical Engineering departments within the University of Michigan.

· Developed the following collaboration outside the University of Michigan:

· Dr. Christopher L. Lee, Nanoscience, Lawrence Livermore National Laboratory, CA. (Hyperlink to Project Summary)
· Jason Kahn, Associate Professor, Biochemistry, University of Maryland, MD.

Teaching Assistant








          Jan 2005 – April 2005
· Taught Graduate level course on Vehicle Dynamics (Tire Mechanics, Ride and Handling).
· Designed homework and exam problems.

· Delivered video-recorded classroom sessions for off-campus students (employees of automotive industry).

· Volunteered classroom teaching for a sophomore level course on Solid Mechanics (Sept 2005 – Dec 2005).
Independent Research (3 credits)







            Jan 2001-April 2001
· Improved the method of “Component Mode Synthesis” to simulate Mid-Frequency Range Vibrations of Welded Structural Assemblies (funded by automotive research center).
Larsen & Toubro Limited



             


             Powai Works, Mumbai, India
Executive Engineer (Turnkey Projects)






          July 1997 – July 2000
Turnkey Projects Division of Larsen & Toubro Limited develops infrastructure in four industrial sectors: - Oil and Gas, Power Plants, Cement Plants and Chemical Plants. In the first two years, I underwent a versatile training through job rotation in all four sectors with different functional roles: Marketing, Engineering, Execution, and Erection & Commissioning. After two years, I opted to work in Oil and Gas Projects. I played a leadership role from Marketing to Detailed Engineering in “Pipelines & Platform Modifications Project” (Site: Bombay High & Neelam offshore oil-fields, Client: Oil & Natural Gas Corporation Limited, Engineering Consultant: Engineers India Limited).
· Coordinated Engineering and Procurement activities with consortium partners/consultants.
· Developed Vendors and Followed-up Procurement.
· Optimized Fabrication and Procurement logistics.
· Managed Site Construction.
· Planned and Negotiated with clients the Milestones-based Project Billing Schedules.
· Performed Proposal Engineering and Contract Negotiation at the tendering stage.
· Developed Project Plans using PERT and Monitored their Execution/ Progress.
· Organized project specific taskforces and Planned their work interface.
· Implemented ERP (Enterprise Resource Planning) in Engineering and Procurement and Provided the End-User Training.
Escorts Yamaha Motors Limited







        NOIDA, India

Intern







    May – June 1996
· Studied and Improved Process Plan and Design of Shock Absorber Assembly Layout.

Bharat Heavy Electricals Limited







      Haridwar, India
Intern







    May – June 1995
· Studied Fabrication & Assembly of 150MW Gas Turbine and its Trial Runs in Balancing Tunnel.
· Learnt and Supervised Non-Destructive Testing of Welded Structures.

Publications
Refereed Papers:

Goyal, S., N.C. Perkins and J.C. Meiners, 2007, “Resolving the Sequence-Dependent Stiffness of DNA using Cyclization Experiments and a Computational Rod Model”, ASME Journal of Computational and Nonlinear Dynamics, in press. [Abstract]
Wilson, D., T. Lillian, S. Goyal, A. Tkachenko, N. C. Perkins and J. C. Meiners, “Understanding the Role of Thermal Fluctuations in DNA Looping”,  Submitted in May, 2007 to SPIE conference proceedings.
Goyal, S., N.C. Perkins and C.L. Lee, “Looping mechanics of non-homogeneous rods and DNA”, Submitted in Mar, 2007 to International Journal of Nonlinear Mechanics.
Lillian, T., N.C. Perkins and S. Goyal, 2007, “Computational Elastic Rod Model Applied to DNA Looping”, CD-ROM Proceedings of ASME Design Engineering Technical Conference: 6th International Conference on Multibody Systems, Nonlinear Dynamics, and Control, MSNDC-2, a New Session on Molecular Dynamics Simulations: Methods and Applications, Las Vegas, NV.
Goyal, S., N.C. Perkins and C.L. Lee, “Nonlinear Dynamic Intertwining of Rods with Self-contact”, Submitted in Feb, 2007 to International Journal of Nonlinear Mechanics. [PDF]
Goyal, S., T. Lillian, S. Blumberg, J. C. Meiners, E. Meyhöfer and N. C. Perkins, 2007, “Sequence-Dependent Inter-Operator Curvature Influences LacR-Mediated DNA Looping”, Biophysical Journal, in press. [PDF] 
Goyal, S., N.C. Perkins and C.L. Lee, 2005, “Nonlinear Dynamics and Loop Formation in Kirchhoff Rods with Implications to the Mechanics of DNA and Cables”, Journal of Computational Physics, vol. 209, pp. 371-389. [Abstract]
Goyal, S. and N.C. Perkins, 2005, “A Hybrid Rod-Catenary Model to Simulate Nonlinear Dynamics of Cables with Low and High Tension Zones”, Proceedings of ASME DETC: 5th International Conference on Multibody Systems, Nonlinear Dynamics, and Control, vol. 6 C, pp. 1691-1698. (Presented by Goyal, S.)  [Abstract]
Goyal, S. , T. Lillian, N.C. Perkins and E. Meyhöfer, 2005, “Cable dynamics applied to long-length scale mechanics of DNA”, CD-ROM Proceedings of Sixth International Symposium on Cable Dynamics, Charleston, SC. (Keynote Speech by N.C. Perkins) [PDF]
Goyal, S. and N.C. Perkins, 2005, “Modeling of Cables with High and Low Tension Zones using a Hybrid Rod-Catenary Formulation”, CD-ROM Proceedings of Sixth International Symposium on Cable Dynamics, Charleston, SC. (Presented by Goyal, S.) [PDF]
Goyal, S., N.C. Perkins and C.L. Lee, 2003, “Torsional buckling and writhing dynamics of elastic cables and DNA”, Proceedings of ASME DETC: 19th Biennial Conference on Mechanical Vibration and Noise, 2003, vol. 5 A, pp. 183-191. (Presented by Goyal, S.) [Abstract]
Goyal, S., N.C. Perkins and C.L. Lee, 2003, “Writhing Dynamics of Cables with Self-contact”, Proceedings of Fifth International Symposium on Cable Dynamics, Santa Margherita Ligure, Italy, pp. 27-36. (Presented by Goyal, S.)  [PDF]
Abstracts:

Goyal, S., A. Gramada and T. C. Bishop, “Development of a Coarse-Grain Model of the Nucleosome”, Jun 19-23, 2007, Albany Conversation 15. (Poster)
Goyal, S., T. Lillian, D. Wilson, E. Meyhofer, J. C. Meiners and N. C. Perkins, “Sensitivity of DNA Looping to Sequence-dependent Stiffness”, Mar 3-7, 2007, Baltimore, MD, Biophysical Journal. (Poster)
Lillian, T., S. Goyal, N. C. Perkins, J. C. Meiners and J. D. Kahn, “Computational rod theory predicts experimental characteristics of DNA looping by the Lac repressor”, Mar 3-7, 2007, Baltimore, MD, Biophysical Journal. (Poster)
Wilson, D., T. Lillian, S. Goyal, N. C. Perkins, A. Tkachenko and J. C. Meiners, “Modeling Entropic Cost of DNA Looping”,  Mar 3-7, 2007, Baltimore, MD, Biophysical Journal. (Platform)
Goyal, S., T. Lillian, E. Meyhofer, J. C. Meiners and N. C. Perkins, “A Computational Rod Model to Simulate the Structural Mechanics of DNA”, ICAM workshop on Physics of cellular objects, Aug 14-26, 2006, Cargèse, France. (Poster)

Goyal, S. and N. C. Perkins, “Structural Modeling of DNA Loops in Lactose-Repressor”, Nonlinear Vibrations, Aug 13-17, 2006, Blacksburg, VA. (Presented by Goyal, S.) [PDF]
Goyal, S., T. Lillian, E. Meyhofer, J. C. Meiners and N. C. Perkins, “A Computational Rod Model to Simulate the Structural Mechanics of DNA”, Single Molecule Symposium, May 18-20, 2006, Ann Arbor, MI. (Poster)

Lillian, T., S. Goyal,  E. Meyhofer, J. C. Meiners and N. C. Perkins, “Inter-operator Phasing Affects DNA Looping: Computational Study”, Single Molecule Symposium, May 18-20, 2006, Ann Arbor, MI. (Poster)

Wilson, D., T. Lillian, S. Goyal, N. C. Perkins, A. Tkachenko and J. C. Meiners, “Modeling Entropic Cost of DNA Looping”, Single Molecule Symposium, May 18-20, 2006, Ann Arbor, MI. (Poster)
Lillian, T., S. Goyal, S. Blumberg, N. C. Perkins and J. C. Meiners, “Computational Predictions of Optimal Inter-Operator A-Tract Phasing for DNA Looping”, Feb 18-22, 2006, Salt Lake City, UT, Biophysical Journal. (Poster) 
Wilson, D., T. Lillian, S. Goyal, N. C. Perkins, A. Tkachenko and J. C. Meiners, “Modeling Entropic Cost of DNA Looping”, Feb 18-22, 2006, Salt Lake City, UT, Biophysical Journal. (Poster)
Goyal, S., S. Blumberg, J. C. Meiners and N. C. Perkins, “Modeling the Sequence-Dependent Energetics of Protein-Mediated DNA Loops”, Feb 12-16, 2005, Long Beach, CA, Biophysical Journal, Vol. 88, pp. 61A. (Poster)
Goyal, S., S. Blumberg, J. C. Meiners and N. C. Perkins, “Modeling the Sequence-Dependent Energetics of Protein-Mediated DNA Loops”, May 23, 2005 Research Symposium, held by the UM-NASA Bioscience and Engineering Institute (UMNBEI) (Poster)
Goyal, S. and N. C. Perkins, “Nonlinear dynamic strand model with coupled tension and torsion”, Nonlinear Vibrations, July 25-28, 2004, Blacksburg, VA. (Presented by Goyal, S.) [PDF]
Other Seminar Talks:

Goyal, S., “A Computational Rod Model to Simulate the Structural Mechancis of DNA”, Mar 13-14, 2007, Tulane University, Hosted by Tom Bishop, Assistant Professor in Environmental Health Sciences. (Presented by Goyal, S.)
Goyal, S., “A Computational Rod Model to Simulate the Structural Mechancis of DNA”, Mar 8, 2007, Tufts University, Hosted by Robert White, Assistant Professor in Mechanical Engineering. (Presented by Goyal, S.)
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