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ABSTRACT

A solution method is presented to solve the eigenproblem arising in the dynamic analysis of
non-proportional damping systems with symmetric matrices. The method is based on the use of Lanczos
method to generate a Krylov subspace of trial vectors, which is then used to reduce a large eigenvalue
problem to a much smaller one. The method retains the # order quadratic eigenproblem, without the
nced to use the method of matrix augmentation traditionally used to cast the problem as a linear
cigenproblem of order 2z. In the process, the method preserves the sparseness and symmetry of the
system matrices and does not invoke complex arithmetics, therefore, making it very economical for use

in solving large problems. Numerical results are presented to demonstrate the efficiency and accuracy of
the method.
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Table 1. CPU time spent in solution of three dimensional frame structure(in seconds)

ey 5 10 20 30 40 50 60 70 80 90 100
7| o1k 34.06 65.76 99.70 13603 17310 21297 25797 31020 36354 42221
{ratio) (1.00) (1.00) (1.00) (1.00) (1.00 (1.00 (1.00} (1.00) (1.00) (1.00)
Chen W 18918 37679 56915 76868 97244  1161.09 139508 158998 182410 206047
(ratio) (5.55) (6.73) (67D {(565) (562 (5.45) (5.41) (513} (5.02) (4.88)
Rajakumar 49 4842 94.99 14458 19709 26801 32299 38892 45056 5563 60498
(ratio) (1.42) (1.44) (1.45) (1.45) (1.55) (1.52) (151) (147 (1.45) (1.43)
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