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Damage identification of bridge based on co-integration of frequencies
under the influence of temperature

WU Shengping
(School of Engineering, Fujian Jiangxia University, Fuzhou 350108, China)

Abstract: The frequency-based structural damage identification was vulnerable to the ambient temperature,
and its application has certain limitations. Therefore, the co-integration concept, commonly used to deal with
the non-stationary information in econometrics, was introduced to eliminate the influence of temperature on the
recognition results. The data collected under the normal state of the structure was taken as a training sample,
then a co-integration residual can be obtained. A control line for co-integration residual could be selected ac-
cording to the statistical theory. If the co-integration residual of frequencies exceeds the control line in the later
monitoring process, a damage is considered as having occurred in the structure. Monitoring data of a suspen-
sion bridge was analyzed by using the proposed method. Results show that the proposed method can effectively
identify the damage of the main beam, main cable and slings of the suspension bridge, and has a good engi-
neering application prospect.
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Fig.2 Authentic temperature data of bridge
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Fig.3 The first and second order frequencies of Gushan Bridge under ambient temperature
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Fig.4 The third and fourth order frequencies of Gushan Bridge under ambient temperature
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Tab.2 Unit root test of co—integration residuals
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Fig.7 Damage identification results of the main beam
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Fig.8 Damage identification results of the main cable
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Fig.9 Damage identification results of sling S2
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Fig.10 Damage identification results of sling S33
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