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Abstract: Most performance indices of civil engineering structures have uncertainty in actual values, which affect the
effect of structural damage detection. For this reason, based on the natural frequency index, a method using small sample
analysis to obtain the interval representative value of the frequency was proposed for damage detection. Firstly, a special
study on the small sample analysis was carried out: the small sample analysis methods related to normal distribution and
uniform distribution were explained through examples and then the specific method of obtaining interval parameter
values was clarified. Subsequently, two specific damage detection methods based on the interval representative value of
the frequency were proposed: (1) Taking the median of the interval as the frequency representative value, which can fully
take into account the habit of deterministic operation and apply conventional damage identification methods directly; (2)
Directly taking interval values as frequency representative values, which can distinguish whether damage occurs directly
by the sensitivity of interval type frequency values to parameter changes. Further research is needed to identify the
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location and degree of damage. Finally, two large-scale bridges (Qingdao Cangkou Waterway Bridge and Shanghai
Nanpu Bridge) were combined to provide application examples for explanation.
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