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(a) The cantilver beam (b) The finite elementmodel of cantilver beam
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Fig. 1 The cantilver beam
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Fig. 3 Stiffness identification of each cantilever unit under condition I
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Fig. 4 Stiffness identification of each cantilever unit under condition II
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Fig. 5 Stiffness identification of each cantilever unit under condition IIT
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Fig. 6 Stiffness identification of each cantilever unit under condition IV
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Fig. 7 Stiffness identification of each cantilever unit under condition V
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Fig. 8 Stiffness identification of each cantilever unit under condition VI
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Structural damage identification with incomplete measurements

LIRui , ZHOU Li

( Institute of Structures & Strength; MOE Key Lab of Structure Mechanics and Control for Aircraft;

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Adaptive sequential nonlinear least-square estimation approach is a new structural damage identification tech-
nique. In order to reduce the number of sensors in structure health monitoring system. a reduced-order finite-element ap-
proach along with the adaptive sequential nonlinear least-square estimation approach is proposed to identify the local dama-
ges of complex structures, which is referred to as the reduced-order finite-element model based adaptive sequential nonlin-
ear least-square estimation approach. To verify the capability of the proposed approach. at first a simulation test was per-
formed on a 3-D truss, and three cases under two excitations were considered. including white noise excitation and El~
Centro earthquake excitation. Then experimental tests were performed on a scaled cantilever beam, and six cases under
three excitations were considered, including white noise, sinusoidal, and El-Centro excitation. Simulation and experimen-
tal tests indicated that the proposed reduced-order finite-element model based sequential nonlinear least-square estimation
approach is an effective structural health monitoring method. By using only a few sensors, the structural damages can be
detected accurately, including the location and severity of the damage.

Key words: structural health monitoring ; model reduce ; adaptive sequential nonlinear least-square estimation ; system i-

denti fication ; damage detection
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