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Predlctlon of Dynamic Characteristics of Continuous Structures due
to the Modification of Stiffness
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1 Abstract

|

J

theoretical exact values.

Keywords :

This paper derives the generalized stiffness to find dynamic characteristics and its derivatives of a
continuous system. And a new sensitivity analysis method is presented by using the amount of change
of generalized stiffness and vibrational mode caused by the variation of stiffness. In this paper ,to get
or detect appropriate results, cantilever beam and stepped beam are used. Deviations of sensitivity
coefficient, natural frequency, and vibrational mode are calculated as result, and compared with the

Natural Frequency(2#FZ%4), Vibration Mode(ZEEE), Generalized stiffness(Y¥H7H4),
Generalized mass(2¥H2 %), Sensitivity Analysis(Z=314)
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Table 1 Prediction of natural frequencies by
stiffness modification

(a) Cantilever beam {(Hz)
o modify
mode | - original exact predict Est
Ist | 0.55959 | 0.56105| 0.56021 | 1.107
2nd | 3.50690 | 3.56973 | 3.57572 ] 1.095
3rd | 9.81942 | 10.35902 1 10.40823 | 1.092
4th | 19.24142 | 20.30274 | 20.41534 | 1.106
(b) Stepped beam (Hz)
mode | original L moqify
exact predict Est
ist | 102.896 | 103.014 | 103.104 | 1.000
2nd | 455.926 | 465.541 | 465.572 | 1.003
3rd | 1074.782 | 1094.878 | 1094.904 | 1.001
4th | 2314.731 | 2347.436 | 2347.495 | 1.002
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