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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
Number Derivative
) 1.678e-2 3.371e-3
+1.053e+1i +3.457e-1i
5 6.328e-2 8.804e-3
+1.253e+1i +2.062e-1i
3 2.309e-1 2.190e-2
+1.408e+11 +1.773e-2i
-2.664e-1 -2.397e-2
4 +1.512e+1i ~1.773e-2i
-1.133e-1 -8.804e-3
> +1.667e+1i -2.06le-1i
-5.904e-2 -3771e-3
6 +1.867e+1i -3444e-1i

X 2. 28% IiHE Y vy

DOF Eigenvector Eigenvector
Number Derivative
1 -4.138e-2 7.416e-3
-5.596e-51 -4.927e-5i
2 0 0
3 -1.404e-1 5578e-3
+7.721e-4i +8.632e-5i
4 5.446e-5 4.942¢e-5
-4.221e-2i +7.736e-3i
5 0 0
6 -7.804e-4 -8.60le-5
-1.433e-1i +6.276e-3i

A Ang HwEy] A8 6709 B=F 4709 =
=S Al Aafete] e A8 wlmste] ¥ 3o A3t
9}t (Multiple order = 1, Shift value 8 = eigenvalue-1)
ol A& BW MA, MMAS ZA#es 433 938 ¥
st A= ¥HA Shifted Pole MethodE AHESHHE &2 2
A2 Tt DgF UASFAE BAFE AL ¢+ A
o 8 97IM & MA Y MMAS A =@ d¢d
Friswelle] 2=} & A48 AARte 3 238 ¥
sk Qlch

aga g q]*ﬂ«] FAE BH Zzte] n{A7} 4D
oA e RS & F U BE VSR FELE
7} X9 vle] o3 AYEches Aol H|Fo] Eof
MA, MMA®] ez 13 X7l atke AMlE oz

A& Hagojth o]FA nHAZF ZHA Aoz BT
I Shifted Pole Methode TEE 9 d3E F= A
E 4 Ut

R £33 dalds 282 nfiHE o] die
st m23Hct ol 9% nAHE e nlEo] )
Mz Hlsg AFAE HAF7] g ol

o
=

E 3. AMeye a3 vw

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 8.122 0.377

5 0.000 0.000 0.000

6 48401 33.950 1.546
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