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Abstract 

 
An energy-based criterion for evaluating shear correction factors of elastic thick beams is proposed. An 

energy equivalence is prescribed between the local elastic shear strain energy of Timoshenko beams [1] 

and the nonlocal elastic shear strain energy of third-order beams [2-4]. This latter approach represents an 

advanced modeling strategy, accounting for a more accurate distribution of shear stresses compared to the 

one predicted by the first-order shear deformation beam theory. Indeed, unlike the Timoshenko model, the 

higher-order beam theory predicts a quadratic distribution of shear strains along the bending axis and 

ensures that equilibrium conditions are satisfied. In this work, the stress-driven nonlocal elasticity [5,6] is 

preliminarily developed for third-order beams. Then, the corresponding nonlocal elastic structural problem 

is formulated and the locally elastic Timoshenko solution is derived as a limiting special case. The shear 

correction factor is obtained via energy equivalence and exemplar case studies are finally solved and 

commented upon.  
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