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Rapid Classification and Support Optimization System for
Soft Rock Roadways Based on Machine Learning

YU Qing-lei, ZHANG Jin-peng, PU Jiang-yong, WANG Yu-heng

(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: YU Qing-lei, E-mail: yuqinglei@mail.neu.edu.cn)

Abstract: To address the engineering requirements of the frequent spatial variation of physical
and mechanical properties of weak skarn in metal mines and the need for timely support after
roadway excavation and to improve the targeted and scientific nature of support, a rapid
classification method for surrounding rock stability based on an ant colony optimization-back
propagation (ACO-BP) neural network model was proposed. Five parameters, including the
compressive strength of surrounding rock, rock mass integrity coefficient, burial depth, cross-
sectional dimensions, and groundwater development degree, were selected as input parameters,
and the loosen zone thickness was used as the output result to establish a prediction model. In
addition, a rapid on-site parameter acquisition method was determined to improve the
convenience and practicability of the model. A sample database was constructed using the field-
measured data from a mine, and the ACO-BP neural network model was adopted, which
improved the accuracy and stability of the model, achieving a prediction accuracy of 92. 9%.
Based on this, a rapid classification and support optimization system for surrounding rock
stability of soft rock roadways was developed, by which intelligent on-site prediction and optimal
recommendation for support design were realized, and it provided technical support for the rapid
construction of underground roadways.
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Table 1 Experimental data of skarn rock samples by XRD analysis
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Table 4 Collected data information
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Table 7 Support optimization schemes for surrounding rock stability classification
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