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Two-Level Scheme for Selection of Degrees of Freedom by
Energy Estimation Combined with Sequential Elimination
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ABSTRACT

A number of approximate techniques have been developed to calculate the eigenvalues in a reduced
manner. These schemes approximate the lower eigenvalues that represent the global behavior of the
structures. In general, sequential elimination has been widely used with reliability. But it takes
excessively large amount of time to construct a reduced system. The present study proposes
two-level condensation scheme(TLCS). In the first step, the candidate elements are selected by
element-level energy estimation. In the second step, master degrees of freedom are selected by
sequential elimination from the candidate degrees of freedom linked to the selected elements in the
first step. Numerical examples demonstrate that the proposed method saves computational cost
effectively and provides a reduced system which predicts the accurate eigenvalues of global system.
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Fig.1 The present method algorithm for constructing
of reduced system by the present method(TLCS).
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(a) "
First condensation step Second condensation step
in element-level by sequential elimination

Fig.2 Example of reduction scheme by proposed

me thod(TLCS) .
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Fig.3 The sequential elimination algorithm
in the second step of the present

selection method
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Fig.4 Configuration and analysis condition
of cylindrical panel
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Fig.5 Element selection of 1% condensation step
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Fig.7 Selection results of primary DOF of each method
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Fig.11 Relative error of eigenvalues in proposed method
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