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Analysis and prediction of the ground subsidence due to the spatial form
of underground karst caves based on machine learning
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Abstract: In order to understand the characteristics of ground subsidence with underground karst caves
caused by engineering activities, the numerical simulation based on the finite element method is adopted
to analyze the ground subsidence response containing different forms of underground caverns subjected
to vertical load. The influence of dimension, depth, shape of underground cavern and magnitude of the
vertical load are explored separately. The results show that the larger the size of underground cavern,
the shallower the buried depth, the larger the shape coefficient, and the larger the load, the larger the
ground subsidence generated. The shapes of the ground subsidence curves are all bell-shaped and con-
form to the Gaussian distribution law. The grey correlation analysis shows that the size and shape of un-
derground cavern are sensitive to the maximum ground subsidence value. That is, the geometry of un-
derground cavern has an important effect on the ground subsidence. The land subsidence curves ob-
tained by the numerical simulation are trained through the deep neural network. The error between the
predicted value and the calculated value after training is within 5%. The deep neural network can be

used as an effective method to predict the ground subsidence caused by the construction of the founda-

* IR EHEA: 2022 -04 -08 FAHEHE: 2022-05-30 MEEEZBE: 2022-09-19
HEEWAR: EHEAARREHS(42072295,41807244) ; |7 ZRAIEADIY A BAIH H (20172T072066)
EEE N : @HE(19844F4) 2o AR A A ROWAS FvE A8 AR I b F T/ ; E-mail: gaoyan25@mail.sysu.edu.cn



84 iR R (HARRRARRD (FR9E30)

%62 4

tion with underground karst caves.
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Fig.1 Simulation model based on finite element method
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Fig. 3 Relationship between ground subsidence and the buried depth of karst cave
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Fig. 4 Relationship between ground subsidence and the radius of karst cave
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Fig. 5 Relationship between ground subsidence and the shape of karst cave
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Fig. 6 Relationship between ground subsidence and external load above karst cave
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Fig. 8 Displacement and stress fields around karst cave under different conditions subjected to external loading
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Fig. 10  Artificial neural network prediction model of ground subsidence caused by karst cave
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Fig. 11  Prediction error of neural network for characteristic parameters
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