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Abstract

With the development of urban construction, foundation pits are going deeper and larger. As a
result, there are increasing potential dangers caused by foundation pit. The supporting structure
is important to the overall safety of the foundation pit, so it is of far-reaching significance to pre-
dict the deformation of the supporting structure. Based on the BP neural network model, this
study predicts the horizontal displacement and the vertical settlement of the supporting structure
of a foundation pit for substation in Hunan. 80 days of monitoring data are selected as the data set
and the model is trained using a variable learning rate. The trained BP neural network achieved
an accurate prediction. On the basis, the training set is extended by adding antecedent 50 days of
monitoring data and higher prediction accuracy is achieved. The results show that the BP neural
network has favorable applicability in the field of foundation pit prediction.
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Figure 1. Principle of BP neural network
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Figure 2. Training process of BP network predicting horizontal dis-
placement
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Figure 3. Prediction of the horizontal displacement of D3
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Figure 4. Prediction of the horizontal displacement of D22
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Figure 5. Training process of BP network predicting vertical settlement
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Figure 6. Prediction of the vertical settlement of Q5
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Figure 7. Prediction of the vertical settlement of Q12
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Figure 8. Prediction of the horizontal displacement of D3 after ex-
panding training set
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Figure 9. Prediction of the vertical settlement of Q12 after expanding
training set
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