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Table 1  Geotechnical project soil specifics
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Table 1 Geotechnical project soil specifics (continued)
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Table2 Summary of statistics for soil physical properties and mechanical indices in the SPT database
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Table 3 Summary of Pearson correlations among soil physical properties and mechanical indices in the SPT database
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An artificial neural network for standard penetration blow counts of karst
strata in Shenzhen

YAN Hui' , LIN Peiyuan®™>"

1. Guangdong Pearl River Delta Intercity Railway Co. LTD, Guangzhou 510000, China;
2a. State Key Laboratory for Tunnel Engineering; 2b. School of Civil Engineering, Sun Yat-Sen University, Guangzhou 510275,
China
First author, E-mail: 466461976(@qq.com
* Corresponding author, E-mail: linpy23@mail.sysu.edu.cn

Abstract: [Objective] This study addresses the threat of potential karst geological disasters to the core cities of the
Guangdong-Hong Kong-Macao Greater Bay Area, such as Guangzhou and Shenzhen, impacting the safety and
development of their underground spaces. Standard penetration testing, a crucial method for investigating karst
strata, plays a vital role in soil layer classification, load-bearing capacity evaluation, and foundation selection.
However, traditional standard penetration tests can escalate project costs and are significantly influenced by the skill
level of the operators. [Methods] To deal with these challenges, this paper introduces a new method for rapidly and
accurately obtaining standard penetration test data in karst areas. Focusing on the karst regions of Shenzhen, we
collected 1006 sets of soil penetration data and developed a single hidden layer neural network model with an 11-5-
1 structure; this model is featured by only five neurons and has an analytical form that enables easy computation.
[Results] The research findings reveal that this neural network model has a high determination coefficient of 0.93,
indicating its high accuracy in prediction. The model factor has a mean value of 1.04, with a coefficient of variation
(COV) ranging between 9% and 23%. Overall, the model demonstrates high precision and low predictive dispersion.
The paper thoroughly examines various factors affecting the model's stability and predictive performance, including
the number of neurons in the hidden layer, data normalization methods, choice of activation functions, data splitting
ratios, and the impact of random sampling. The practical applicability of this neural network model has been
validated through its implementation in two independent engineering projects in the Longgang District of Shenzhen.
[Conclusion] This study offers significant insights for the advancement of engineering survey methods in karst
regions.

Key words: karst strata; Guangdong-Hong Kong-Macao Greater Bay Area; Shenzhen; standard penetration test;

artificial neural network; model evaluation
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