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ABSTRACT 

Engineers are “problem solving” people, who develop mathematical models of physical 
processes and then physically and numerically simulate the process to gain understanding 
that can be used to build systems for societal needs. The mathematical models are never 
complete because one does not know what it means to be “complete.” Thus mathematical 
models continuously evolve to include the latest observations and developments in 
science.  In the context of explaining certain observed phenomena which cannot be 
explained by classical continuum mechanics models, new theories are being postulated 
(in an attempt to improve existing models). The present lecture is dedicated to an 
overview of non-local theories/models the author has been working for the last decade. 
The specific topics to be discussed are Eringen’s stress-gradient elasticity [1-4] and 
Mindlin’s couple stress theories [5-8]. These two theories are discussed in the context of 
reformulating the governing equations of functionally graded material beams and plates 
and developing associated finite element models. 
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Dr. Reddy, an ISI highly-cited researcher, is known for his significant contributions to 
the field of applied mechanics through the authorship of a large number of journal papers and 21 
textbooks and the development of shear deformation plate and shell theories and their finite 
elements. His pioneering works on the development of shear deformation theories (that 
bear his name in the literature as the Reddy third-order plate theory and the Reddy 
layerwise theory) have had a major impact and have led to new research developments 
and applications. In recent years, Reddy's research has focused on the development of locking-
free shell finite elements and nonlocal and non-classical continuum mechanics problems, 
involving couple stresses, surface stress effects, micropolar cohesive damage, and continuum 
plasticity of metals.  
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