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Damage Identification Method Based on Energy
Curvature Cointegration Structure under the
Influence of Environmental Temperature

CHANG Jun ,ZHOU Xiang ,ZHAI Musai

(School of Civil Engineering, Suzhou University of Science and Technology, Suzhou, China,215011)

Abstract ; The paper is proposed to study the energy curvature co-integration method and solve the
problem that environmental temperature affects structural damage identification. The method is
based on the time series wavelet packet energy curvature cointegration. Firstly, the wavelet packet
energy curvature of the structural displacement response is calculated,and the energy curvature of
the first frequency band is selected as the cointegration variable. Then, the cointegration test is
carried out on the variable sequence of each node, and then the residual between the estimated
value of the variable and the measured value is calculated as the damage index. Finally,the X-bar
control chart is used to determine the structural health status, including the damage time and
damage location. The results show that the damage index of each node of the structure is stable,
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which is not affected by temperature change , jumps at the adjacent nodes of the damaged unit,and

always fluctuates around the zero axis at the lossless unit, so as to identify the damage position.

This method can accurately identify the structural damage state under the influence of

environmental temperature ,and has strong noise resistance.

Key words:energy curvature ; cointegration ;environmental temperature ;damage identification
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