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ABSTRACT

Vibration-based damage identification method using embedded sensitivity functions is discussed.

The theory of embedded sensitivity functions is reviewed and applied to identify damage in a three

degree-of-freedom system and a metallic panel.

combinations of measured frequency response

Embedded sensitivity functions are algebraic
functions that reflect changes in the response of

mechanical systems when mass, damping or stiffness parameters are changed. By comparing the

embedded sensitivity functions with finite difference functions using undamaged and damaged

frequency response functions, damage is shown to be properly detected, located and quantified in

theory and practice assuming that structures of interest are only damaged in one location. Simulated

and experimental results indicate that the technique is most effective when changes to frequency

response functions are small to avoid distorsions in the estimated perturbations due to variations in

the sensitivity functions.
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Table 1 Parameters and values in three-story
structural model simulation.

Parameters Value

M, M) M; led, led, led kg

Cy, G, C; 7.7e3, 7.7e3, 1.0e3 Ns/m
Ky, Ky, K3 7.7€5, 7.7¢5, 1.0e5 N/m
Wy,, Wy, ©3, 043, 099, 2.28 Hz
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(a) 15cm paper tape transverse

TPS panel

(b) 45cm paper tape transverse

TPS panel

(c) 45cm paper tape 4.5cm wire

TPS panel

(d) 15 cm paper fape longitudinal

Fig.7 Metallic panel with several different paper
tapes for the simulation of change in
mass
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