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ABSTRACT

It is well known that many real systems have asymmetric mass, damping and stiffness
matrices. In this case, the method for calculating eigenpair sensitivity is different from that of
symmetric system. To determine the derivatives of the eigenpairs in asymmetric damped case,
a modal method was recently developed by Adhikari. When a dynamic system has many
degrees of freedom, only a few lower modes are available, and because the higher modes
should be truncated to use the modal method, the errors may become significant. In this paper
a procedure for determining the sensitivities of the eigenpairs of asymmetric damped system
using a few lowest set of modes is proposed. Numerical examples show that proposed method
achieves better calculating efficiency and highly accurate results when a few modes are used.
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Mode Eigenvalue Eigenvalue DOF Eigenvector Eigenvector
Number Derivative Number Derivative
i 1.678e-2 3371e-3 ] -4.138e-2 7.416e-3
+1.053e+1i +3.457e~1i -5.596e-5i -4.927e-5i
6.328e-2 8.804e-3
2 +1.253e+1i +2.062e-1i 2 0 0
3 2.309e-1 2.190e-2 3 -1.404e~1 5.578e-3
+1.408e+1i +1.773e-2i +7.721e~4i +8.632e-5i
4 -2.664e-1 -2.397e-2 4 5.446e-5 4942e-5
+1.512e+1i ~1.773e-2i -4.221e-2i +7.736e-3i
-1.133e-1 ~8.804e-3
5 +1.667e+1i -2.06le-1i ° 0 0
6 ~5.904e-2 -3.771e-3 6 ~7.804e-4 -8.60le-5
+1.867e+1i -3.444e-1i -1.433e-1i +6.276e-3i
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DOF MA MMA | Shifted
Number (%) (%) | Pole (%)
1 14.856 6.736 0.389
2 0.000 0.000 0.000
3 66.975 31.353 1.845
4 11.578 8122 0.377
5 0.000 0.000 0.000
6 48.401 33.950 1546
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