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Abstract: Development of a unified approach, which spans several decades and facilitates accurate and efficient
modeling of composite helicopter rotor blades for loads, dynamics, aeroelasticity, and stress recovery, is
described. The approach achieves accuracy comparable to that of three-dimensional finite element analysis but
with significant savings in computational effort. The basis for this approach is a mathematical technique called the
variational asymptotic method, as presented by Berdichevsky in the 1970s and 1980s. This presentation
summarizes the modeling approach and presents some of the key equations of the resulting analyses. Examples
are presented that illustrate the accuracy and efficiency of the approach as implemented in the computer
application Variational Asymptotic Beam Section (VABS) and appropriate beam equations. Brief description of a
similar tool for plates and shells, called VAPAS, is also included. Finally, results obtained from a generalization of
the modeling approach are presented termed “structure genome.”
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