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Study for steel frame structures damage identification based
on wavelet packet energy spectrum

HU Weibing, LIU Lingyu, QIAO Guandong, WEN Zigang

(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Structural damage occurrence will change the structural dynamic response, so the change of structure dynamic response
can be used to identify the structural damage. On the basis of combining dynamic response of the structure with the wavelet packet
energy spectrum, a new structure damage identification indexes i.e. energy spectrum average deviation and the variation rate of total
energy difference for node storey drift were presented, and verifying the validity of damage identification index was verified by finite
element simulation of a four-layer and two cross steel frame structure. Analysis shows that: In the first stage, the index ESAD can
help identify structural damage and determine the location to the different working conditions well, under the condition of a less
dynamic response extraction point, and the index is positively correlated with the damage degree. In the second stage, according to
the displacement response of each layer node in the side of damage occurred, the index EDRV can help locate layer which the
damage occurred.

Key words: structure dynamic response; wavelet packet energy spectrum; steel frame structure; damage identification and location.
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Fig.1 Finite element model of steel frame structure
xR 1 MIERGEHRHRIN TR

Tab.1 Simulation cases of steel frame structure
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Tab.2 The arrangement of response extraction point
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Fig.3 The x direction displacement response of node 5
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