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Fig. 1 A plane truss structure
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Fig. 2 Identification results of the traditional residual force vector method( case 1)
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Fig. 5 Damage extent identification( case 1) Fig. 6 Damage extent identification( case 2)
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Minimum Rank Correction Damage Identification
Based on Modal Reduction

LI Guoqing', LUO Shuai', ZHANG Li’
(1. School of Civil Engineering, Shaoxing University,
Shaoxing, Zhejiang 312000, P.R.China;
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Abstract: To solve the problem that the measured modal parameters and the finite element a-
nalysis modal parameters do not match in damage identification, the residual force vector for-
mula and the minimum rank update formula based on the modal reduction method were de-
rived. Through the calculation of the residual force vectors of damaged and undamaged struc-
tures, the change rate of the residual force vector was obtained, and the absolute values of the
residual force change rate vector elements were defined as the improved residual force vector.
With the improved residual force vector, the correct number of modes used in the minimum
rank update method was determined, and the minimum rank update formula based on modal
reduction was used to calculate the damage extent. The results show that, under noise interfer-
ence, the presented method could well locate the damage with incomplete modal data. The
damage extent identification based on the derived minimum rank update formula is reliable. The
method is robust and accurate in structural damage identification for measured incomplete-DOF

structures.

Key words: minimum rank update method; modal reduction; residual force vector; noise im-

munity; damage identification



