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ABSTRACT

In this study, a sensitivity formulation was applied to analyze the dynamic response due to the effect of
the excitation force for the undamped vibration of the cantilever beam. The theoretically fundamental
formulations were derived considering an eigenvalue problem and its modal analysis to govern the second
order algebraic differential equation in terms of the change in the modal coordinate with respect to the
design parameters. A representative physical quantity pertaining to the dynamic response, that is, the rate of
change in the dynamic displacement, was observed by changing the design variables, such as the
cross-sectional area of the beam. The numerical results were obtained at various locations, considering the
application of the external forces and observation of the dynamic displacement. When the detection position
was closer to the free end of the cantilever beam, the sensitivity of the dynamic displacement was higher, as
predicted through the oscillating motion of the beam. The presented findings can provide guidance to compute
the dynamic sensitivity for a flexibly connected structure under dynamic excitations.

Key Words : Sensitivity Analysis(2/1Z= +#41), Rate of Change of Dynamic Displacement(&2 2| Bis}tS),
Undamped Forced Vibration(H|Z+2| %), Modal Analysis(Z 2 3l A1)
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Fig. 6 The rate of change of dynamic displacement
at node 6 by applying 100N at node 15 and
by changing  cross-sectional area to
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Fig. 7 The rate of change of dynamic displacement
at node 11 by applying 100N at node 15
and by changing cross-sectional area to
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