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ABSTRACT 

This is a personal retrospective of the author's professional journey through mechanics education 

research (http://mechanics.tamu.edu), which  began while the author was a Ph.D. student in the 

USA in 1970s. The publication of a seminal paper on 14 primal and dual variational principles [1] 

and the two books on variational principles and mathematical theory of finite elements with Dr. J. 

T. Oden (www.oden.utexas.edu/people/85/) provided the inspiration and paved the way for the 

author's professional journey through computational mechanics [2-6], composite materials and 

structures [7], least-squares finite elements models [3-6], higher-order shell finite elements [7], non-

local continuum theories [8, 9], and damage and fracture [10]. The lecture will begin with a brief 

childhood background of the author followed by an overview of the author's highly-cited shear 

deformation and layerwise theories for composite laminates [7], the penalty and least-squares finite 

element models of the flows of viscous incompressible fluids [4], a robust shell finite element [3], 

and non-local mechanics [8, 9]. In addition, the graph-based finite element framework (GraFEA) 

suitable for the study of damage in brittle materials will be discussed [10-12].  

References 

1. J. T. Oden and J. N. Reddy, Variational Methods in Theoretical Mechanics, Springer-Verlag, NY, 1976; 

2nd ed. 1982. 

2. J. N. Reddy, An Introduction to the Finite Element Method, 4th ed., McGraw-Hill, New York, 2019 (first 

edition, 1984). 

3. J. N. Reddy, An Introduction to Nonlinear Finite Element Analysis, 2nd ed., Oxford University Press, 

Oxford, U.K., 2015 (first edition, 2004). 

4. J. N. Reddy and D. K. Gartling, The Finite Element Method in Heat Transfer and Fluid Dynamics, 3rd 

ed., CRC Press, FL, 2010 (first edition, 1997). 

5. K.S. Surana and J. N. Reddy, The Finite Element Method for Boundary Value Problems, Mathematics 

and Computations, CRC Press, Boca Raton, FL, 2017. 

6. K.S. Surana and J. N. Reddy, The Finite Element Method for Initial Value Problems, Mathematics and 

Computations, CRC Press, Boca Raton, FL, 2018. 

7. J.N. Reddy, Mechanics of Laminated Composite Plates and Shells: Theory and Analysis, 2nd ed., CRC 

Press, Boca Raton, FL, 2004 (first edition, 1996). 

8. H.M. Ma, X.-L. Gao, and J. N. Reddy, “A Microstructure-Dependent Timoshenko Beam Model Based 

on a Modified Couple Stress Theory,” J. Mech. and Phys. Solids, 56, 3379-3391, 2008. 

9. Anssi Karttunen, J. N. Reddy, and J. Romanoff, “Micropolar modelling approach for periodic sandwich 

beams,” Composite Structures, 185, 656-664, Feb 2018. 

10. Parisa Khodabakhshi, J. N. Reddy, and A.R. Srinivasa, “A nonlocal fracture criterion and its effect on 

mesh dependency of GraFEA,” Acta Mechanica, 230, 3593–3612, 2019. 

11. H. Y. Shin, Prakash Thamburaja, Arun Srinivasa, and J. N. Reddy, “Modelling impact fracture in a 

quasi-brittle solid using a three-dimensional non-local graph-based finite element analysis: theory, 

finite element simulations and experimental verification,” Journal of the Mechanics and Physics of 

Solids, 170, p.105097, 2023. 

12. Sachin Velayudhan, Arun R. Srinivasa, Prakash Thamburaja, and J. N. Reddy, “Modelling of fracture 

in plates using a Graph-Based Finite Element Analysis (GraFEA), Journal of the Mechanics and 

Physics of Solids, 203, article 106196, 2025. 

 

 

 

http://mechanics.tamu.edu/
http://www.oden.utexas.edu/people/85/

