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Damage Identification in a Coupled Rod System from
Measured Dynamic Responses
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(Department of Applied Mechanics,Sun Yat-sen University , Guangzhou 510275, China)

Abstract; A new damage identification method for a coupled rod system with close and repeated natural
frequencies is presented. The equation of motion for the coupled system is established from finite element
analysis. The dynamic responses of the system are obtained from state-space method. And the dynamic
responses of the system are used for damage detection. The local damage of the system is modeled by a
reduction in the elemental tensile stiffness. The dynamic response sensitivity with respect to the damage
parameter (elemental tensile stiffness) is then derived. In the inverse analysis, the local damages in the
system are identified from dynamic response sensitivity-based finite element model updating method. Tt is
found that the local damage (s) can be identified successfully from several dynamic response measure-
ments. The effect of artificial measurement noise on the identified results is also discussed. Numerical
simulation shows that the proposed method is insensitive to the measurement noise and with very good ac-
curacy. This shows that the proposed method has the potential for real application.
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Fig. 1 Coupled rod system fixed at both ends
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Fig. 2 A single damage identification for strongly

coupled rod system (noise free)
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Fig. 3 Multiple damages identification for strongly

coupled rod system (noise free)
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Fig. 4 Multiple damages identification for strongly

coupled rod system (10% noise level )
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