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Research on Prediction of Loess Collapsibility Based on Support Vector Machine Regression
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Abstract: To address the challenges in rapid and accurate prediction of loess collapsibility in Central Gansu using conventional
methods, a support vector machine regression — based predictive model was developed. Leveraging data from a railway project in
this region, soil samples collected from manually excavated test pits underwent comprehensive laboratory geotechnical testing to
obtain key physical property indices. Correlations between loess collapse coefficients and physical indices were systematically
investigated through literature analysis and mathematical statistics. A Gaussian kernel function — based SVM prediction model

was subsequently established. The model was trained with 45 experimental datasets, while 15 datasets were utilized for
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validation and error analysis. Results demonstrate that the model achieves a mean absolute error (MAE) of 0.003, mean bias

error (MBE) of 0.001, and root mean square error (RMSE) of 0.0159 on the training set. For the testing set, performance
metrics indicate MAE = 0.0132, MBE = 0.0018, and RMSE = 0.015. These findings confirm the model’ s high predictive

accuracy for estimating loess collapse coefficients in Central Gansu, providing a reliable novel methodology for practical engineering

applications.
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Fig.1 Correlation between collapsibility coefficient and various parameters
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Fig.2 The comparison between the real value and
the predicted value of the training set
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