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Small samples method to establishment for the probability characteristic of
structural performance
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Abstract:At present, in the process of establishing the structural performance probability model through the structural test, the
probability characteristic of key model uncertainty coefficient is inferred from the moment method in classical statistics. On the basis of
this, one can infer the probability characteristic of structural performance. However, a limited number of samples will cause uncertainties
in the estimations of statistical parameters using the moment method and overestimate the structural performance, which will lead to
additional failure risk of structures. Aimed at the insufficiency of sample numbers, the paper proposes the small samples method to
establish the probability characteristic of structural performance using the Bayesian method. According to comparative analysis among
the moment, the interval estimation methods and the Bayesian method, it shows that the proposed Bayesian method not only does well in
reflecting statistical uncertainty, ensuring the confidence level of inference result and the inference result itself, but also its inference
result is more accurate and convenient to put it into use, which can be used as a basic method to establish the structural performance
probability model under the condition of small samples.
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