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ABSTRACT: The work aims to explore an artificial intelligence method for solving the shortcomings of structural safety online
monitoring and evaluation and propose a method for reversely deducing the stress distribution of the whole structure based on
limited measuring points, so as to build a data-driven algorithm model based on neural network technology. Firstly, based on the
finite element simulation data of the structure, a limited number of measuring points representing the structural response charac-
teristics were obtained by the correlation analysis method. Then, neural network method was adopted to build the algorithm
model of deducing stress distribution in the whole field of structure based on limited measuring points. With the connector struc-

ture of Scientific Research & Demonstration Platform (SRDP) as the object, the application of the algorithm model was studied,
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studied, and the uncertainty analysis of the algorithm model in this application case was carried out. Relative uncertainty ugs. of

the deduced results was 8.6%. The deduced results of this algorithm model correctly reflect the overall response characteristics

of the structure. According to the modeling process, the uncertainty mainly results from correlation analysis method, neural

network modeling and model convergence condition.

KEY WORDS: structural safety monitoring; structural stress; reverse deduction; digital model; correlation analysis; neural

network; uncertainty
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