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Comparison Study on Two Methods to Calculate
Modal Respomnse Sensitivities

LU Zhongrong , XU Weihua, LIU Jike
( Department of Applied Mechanics and Engineering, School of Engineering,
Sun Yat-sen University, Guangzhou 510275 ,China)

Abstract; The sensitivities of modal response with respect to structural physical parameter (i. e. elemen-
tal Young’s modulus) are derived. The sensitivities of modal displacement, velocity and acceleration re-
sponses with respect to the elemental Young’ s modulus are derived from Newmark and State-space meth-
ods. A comparison study is carried out on calculation of the response sensitivities from these two methods.
The results show that the computational time of state space method is less than that of Newmark method
while the preciseness of two methods is almost the same. Thus, state-space method is more suitable for
the calculation of dynamic responses in the forward analysis.
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Fig. 1 The simply supported beam model
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Fig. 2 Comparison on the first modal displacement and modal velocity
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Fig. 3 Comparison on the first modal displacement and modal

velocity sensitivity with respect to elemental Youngs modulus
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