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Analysis of nonlinear Duffing’s vibration using block-diagonalization method
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A block-diagonalization method for solving nonlinear Duffing’s vibration equation of symmetric
structures is presented. The stiffness, the damping and the mass matrices are decomposed into a
block-diagonal form by means of a suitable ‘local’ coordinate transformation, chosen based on a dual
viewpoint of group theory and sparsity. The nonlinear Duffing’s equation in this coordinate is to
be solved block by block, thereby realizing numerical efficiency and greatly reducing the requisite

amount of computer memory.
decomposing computation.

Its efficiency is further upgraded with the use of block-diagonal
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