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Fig. 3 Flow chart of damage identification
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Experimental study on damage identification of the

benchmark structure under ambient excitation

LIU Yi*, LI Ai-qun

(School of Civil Engincering, Key Laboratory of Concrete & Prestressed Concrete Structure of Ministry of Education,

Southeast University, Nanjing 210096, China)

Abstract: A novel damage identification algorithm using time series analysis is presented for the on-line
damage diagnosis in structural health monitoring (SHM). First, the monitoring data obtained from un-
damaged structure was served as a reference sample and constructed as the ARMA time series models.
The residual-error variances of these ARMA models were calculated. Then, a newly obtained monito-
ring data was substituted in these reference ARMA models to compute its own residual-error variances.
It was observed that the variances from pre- and post- damaged structure were different. Thus., a new
damage sensitive feature was proposed as a function of variances ratio. A hypothesis test involving the F-
distribution was utilized to identify structure conditions and report damage. At last, the proposed algo-
rithm was applied to the ambient excitation tests of the IASC-ASCE Benchmark structure. Result shows
that, the time series based damage sensitive future is able to distinguish the normal condition from the

damaged condition, and the proposed algorithm can be applied to the on-line damage identification in

SHM.

Key words: damage identification; Benchmark structure; ARMA model, ambient excitation, damage

sensitive feature



