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Tab.1 Cross section parameters of beam and column
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Tab. 2 Damage cases of beam and column
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Fig. 3 Damage identification of Case 1 in the second
stage
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Fig. 6 Damage identification of Case 2 in the second stage
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Damage identification of Case 2 with 5%

noise in mode shapes
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Two-stage damage diagnosis approach for steel frame structures

DUAN Hong-xia“'**, LI Shou-ju', LIU Ying-xi'. YUAN Xu-dong’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2. Institute of Civil Engineering, Dalian Nationalities University, Dalian 116600, China;

3. College of Civil Engineering, Dalian Ocean University, Dalian 116023, China )

Abstract: For the purpose of identifying the damage of steel frame structure, a two-stage damage
diagnosis method is presented. At the first stage, the most probable damage area is identified by
randomly placing a few sensors. At the second stage, the sensors are placed in probable damage
places, and the damage sites and damage extent can be accurately indentified. Using mathematical
simulation of a three-layer steel frame structure, the effects of the measurement sites, number of
modes, and noise on the precision of identification are assessed. The results demonstrate that even
with incomplete measurement information, the two-stage damage diagnosis method can effectively

identify the damage sites and extent in the steel frame structure.

Key words: steel frame structure; damage identification; two-stage damage diagnosis; incomplete

measurement information



