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Surrogate model method and its application in geotechnical engineering
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Abstract: Surrogate model is an efficient mathematical approximation model, as the application of surrogate model can
improve the efficiency of calculation evidently, it has been developed into a new calculation method gradually. The
surrogate model is widely used in reliability analysis, optimization design and inverse analysis in geotechnical
engineering field nowadays, and it greatly improves the analysis efficiency of geotechnical engineering problems. In this
paper, firstly, the development of the background and basic principle of surrogate model is introduced at the beginning of
the paper. Secondly, the modeling method and its characteristic of commonly used surrogate models, such as polynomial
response surface, radial basis function, Kriging, artificial neural network, support vector regression and move least
squares are summarized. Then, the commonly used sampling methods and methods for evaluating the accuracy of
surrogate model are also introduced. In addition, the application of surrogate model method in geotechnical engineering
reliability design, geotechnical engineering optimization design and geotechnical engineering back analysis was
expounded in detail. Lastly, the problems and development trend of surrogate model in geotechnical engineering field are
summarized.
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