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Intelligent Classification Prediction Model of Tunnel
Surrounding Rock Considering Drilling Parameters

LIN Zhi', WU Yi-fei*’, YANG Ying’, QU Pei-dong’, GOU Xiao-ying'* , LUO Wei’
(1. Civil Engineering College, Chongging Jiaotong University, Chongging 400074, China;
2. Chongqing Fengjian Expway Co. , Lid. , Chongqing 404100, China;
3. Yunnan Aerospace Engineering Geophysical Detecting Co. , Ltd. , Kunming 650217, China)

[ Abstract] Rock mass classification is a fundamental component in tunnel engineering construction. With the rapid advancement of
mechanized and intelligent construction technologies in China, drilling-parameter-based intelligent rock mass classification methods
have become crucial in facilitating smart mechanized tunneling. This need is especially pronounced in the mountainous regions of
Western China, where complex terrain and challenging construction, combined with limited experience in mechanized tunneling and the
restricted applicability of current intelligent rock mass classification methods, make mechanized construction crucial for improving pro-
ject quality and effectively controlling construction risks. A predictive method was proposed for intelligent rock mass classification using
drilling measurement parameters. Focusing on multiple long tunnels as research subjects, on-site drilling parameters were collected and
rock mass mechanical tests was conducted to construct a drilling parameter database, then intelligent algorithms was applied, such as
support vector regression (SVR) and particle swarm optimization-back propagation (PSO-BP) , to develop a predictive model for rock
mass classification. The result indicates that the absolute value of correlation coefficient |r | between drilling parameters and rock mass
classification indices is greater than 0. 6, demonstrating a significant correlation, where torque and rotational speed show the strongest
correlation with rock mass classification indices. A standardized parameter index database with 574 ideal samples was established
through data-cleaning tools. Comparative analysis of predictive accuracy across intelligent algorithms indicated that the PSO-BP model
demonstrated the best performance. The PSO-BP neural network-based prediction model was validated by transient electromagnetic

(TEM) and tunnel seismic prediction (TSP) advanced geological forecasting, confirming its accuracy in predicting rock mass classifi-
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cation and providing reliable support for mechanized tunnel excavation.
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Fig. 5 Scatter plot of rock integrity coefficient and
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Fig. 9 Fitting comparison of predicted and actual values of

rock integrity parameter for the trained model
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Fig. 10 Prediction results of surrounding rock classification
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