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Research of intelligent prediction method for rock joints contact area
based on tilting test

TONG Shuochao', WANG Songting', CHEN Bei’, SHAO Hancong®, LU Yuanjun',
LIU Weiming', WANG Changshuo'
( 1.Rock Mechanics Institute, Ningbo University, Ningbo 315211, China;
2.Ningbo Regional Railway Investment and Development Co., Ltd., Ningbo 315101, China )

Abstract: The contact area, as the potential failure area of the relative motion of the rock mass structural plane,
has an important influence on its shear strength. The existing measurement methods can only evaluate the
contact area under specific conditions, and they lack the ability to non-destructively identify the contact area
under varied conditions. To this end, this paper uses tilting test and laser scanning technology to obtain the
surface morphology of the structural plane and the relative position information of the upper and lower plates
under different slip distances. The spatial position reduction method of the structural plane point cloud under
different slip displacements is proposed to restore the morphology of the upper and lower plates of the structural
plane to the spatial position under the corresponding slip position. Through machine learning, the roughness
parameters, reduction coefficients and the contact state of the corresponding grid of the small-size structural
plane are used as the training data set to construct the prediction model of the contact area. The roughness
parameters of the large-scale structural surface and the coincidence threshold reduction coefficient are used as
the input to the model to obtain the output results of the contact area. The ROC curve and AUC value are used to
evaluate its predictive performance. The results show that the prediction results are consistent with the actual
situation, and BPNN has the best prediction performance, followed by integrated bagging tree, and finally KNN.
The study provides a novel and effective method for accurately evaluating the contact area of rock mass
discontinuities.

Keywords: rock mass structural plane ; tilting test ; cavity volume ; contact area ; machine learning
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