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Abstract: The peak shear strength of the discontinuities can be estimated quickly by the roughness of the
discontinuities. However, it is difficult to quantify the roughness of the structural surface using the single statistical
parameter. In order to improve the prediction accuracy of the standard discontinuities roughness, eight statistical
parameters in the aspects of undulating degree and trace length of 112 structural profile curves are collected, and
the method of cross-validation of random forest regression model is used to evaluate the importance of statistical
parameters. The evaluation results show that the importance of six statistical parameters, including the maximum
undulation, undulation height standard deviation, mean undulating angle, undulating angle standard deviation,

mean relative undulation rave and roughness profile index, accounts for 93.2%, and the regression fitting
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coefficient tends to be stable. Based on the importance assessment results, a random forest regression model is

established. The model prediction results fitting excellence is up to 98.1%, showing the excellent prediction

results. Compared with the traditional linear regression results, such as the results of the slope-based mean square

root, structural function and roughness profile index, the random forest regression model has higher accuracy,

smaller error and better fit. The random forest regression model is more suitable for structural roughness inversion.

Keywords: random forest; roughness; rock structure surface; statistical parameters; importance assessment
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