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Abstract; Foundation bearing capacity is a key parameter for evaluating the stability and load-bearing
performance of foundations. In this study, the difficulty of simultaneously achieving accuracy, economy, and
efficiency in the determination of foundation bearing capacity using the standard penetration test ( SPT) and the
plate load test (PLT) is addressed. Therefore, a method for the rapid and accurate determination of foundation
bearing capacity parameters is proposed, with the aim of improving both the efficiency and accuracy of geotechnical
investigation. Taking the sandy foundation in the Xilinhot area as the research object, a method for determining
foundation bearing capacity based on a deep learning model is proposed. The method is established using a multi-
layer perceptron ( MLP) regression model. A dataset consisting of 598 groups of standard penetration test ( SPT)
blow counts (N) and 13 groups of plate load test (PLT) measured bearing capacities (f,,) from the study area is
collected. The SPT blow count is used as the input variable, while the measured bearing capacity is adopted as the
target output. Nonlinear fitting between the input and output variables is performed using the adaptive moment
estimation ( Adam) optimization algorithm. Traditional statistical regression, polynomial regression, and support
vector regression models are selected as comparative models. Model performance verification and comparative analysis
are conducted using the mean absolute error (MAE) , mean relative error (MRE) , and coefficient of determination
(R*) as evaluation metrics. The results indicate that the values predicted by the MLP model are in close agreement
with those measured by the plate load test (PLT), with an average absolute error of 2. 3 kPa, an average relative
error of 0. 9% , and a maximum error not exceeding 5 kPa. Moreover, the prediction accuracy of the MLP model is
significantly superior to that of the three conventional regression models. The MLP model can effectively capture the
complex nonlinear relationship between SPT and bearing capacity, and its prediction error is much smaller than the
safety margin for foundation design, meeting the accuracy requirements of engineering investigation.

Keywords: foundation bearing capacity; multi-layer perceptron regression model ; standard penetration test;

plate loading experiment; Xilinhot City
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Fig. 1 Geological cross-section of study area
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Fig.2 p-s curves of plate load test
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Fig. 4 Training flowchart of MLP regression model
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