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Static Stability Analysis for Skeletal Structures Based
on Woodbury Approximation Method
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Abstract: An efficient stability analysis method for skeletal structures is proposed by combining the displacement con-
trol algorithm with multiple point constraints and the Woodbury approximation method. The inelasticity-separated gover-
ning equation including the multiple point displacement constraints is derived based on the Woodbury formula. It is
solved by the Woodbury approximation method in the proposed scheme, resulting in an obvious advantage in efficiency
for analyzing the stability of skeletal structures. During the analysis, the update and factorization of the global stiffness
matrix can be avoided. The feasibility and validity of the proposed method is verified by numerical simulation example.
It is indicated that the proposed method can capture the nonlinear equilibrium path and deal with the negative stiffness
problem. Finally, the proposed scheme is applied to solve the nonlinear stability problem of a steel frame. Numerical
results show that the proposed method can accurately acquire the critical load value in this case where the nonlinear e-
quilibrium path has snap-through buckling situations. Thus, the proposed method has greater potential for obtaining the
complete load-displacement curves and solving the negative stiffness problems of skeletal structures.
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