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Safety Risk Warning of Deep Foundation Pit Deformation Based on LSTM

Xia Tian, Cheng Cheng, Pang Qizhi’

Faculty of Engineering, China University of Geosciences, Wuhan 430074, China

Abstract: In order to prevent deep foundation pit construction safety accidents, a set of risk warning standards based on monitoring
data is proposed, and a deep foundation pit deformation safety risk warning model based on long short-term memory (LSTM) was
established. Relying on the actual deep foundation pit engineering project, the risk warning model is applied to it to make short-
term predictions of the deformation of each monitoring item of the foundation pit. The maximum error between the predicted data
and the actual data is 5.04%, the minimum error is 0.04%, and the average relative error is 2.41% , which proves that the
prediction effect of the model is good. It shows that the LSTM-based deep foundation pit deformation safety risk early warning
model has good accuracy and superiority in the prediction of foundation pit deformation, and can provide a reliable guarantee for the
safety judgment and risk management of foundation pit engineering.

Key words: deep foundation pit; foundation pit safety; deformation prediction; long-term and short-term memory; risk warning;

safty engineering; engineering geology.
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Table 1 Deep foundation pit deformation safety risk warning

index system
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Fig.1 Pre-warning indicator system for safety risks of foundation pits
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Table 4 LSTM prediction results of all points

A 1 DB9-1 I3 DL-1 SW-1 BL(% ) B1(7KF) Pl L7212 71.2-1
2019—08—05  —26.20 —3.35 —8.68 —833.74 11.27 5.99 29.92 12.26 3455.46
2019—08—06  —26.19 —3.64 —8.65 —831.61 11.31 5.99 29.93 12.22 3523.61
2019—08—07  —26.19 —3.55 —8.72 —860.73 11.33 5.99 29.93 12.28 3549.88
2019—08—08  —26.18 —3.30 —8.69 —868.82 11.31 6.23 29.93 12.29 3538.18
2019—08—09  —26.19 —3.14 —8.72 —876.15 11.28 6.23 29.93 12.24 3230.88
2019—08—11  —26.19 —3.09 —8.72 —882.62 11.28 6.23 29.94 12.24 4 265.69
2019—08—12  —26.18 —3.04 —8.66 —875.40 11.27 6.23 29.95 12.20 3999.38
2019—08—13  —26.18 —3.11 —8.70 —816.85 11.29 6.23 29.95 12.18 4015.25
2019—08—14  —26.17 —3.22 —8.75 —751.35 11.24 6.23 29.95 12.15 4152.56
2019—08—15  —26.17 —3.46 —8.75 —799.07 11.24 6.40 29.96 12.15 4821.04

x5 DBI-1EMHESHMNE
Table 5 DB9-1 monitoring data and predicted values
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Table 6 Comparison of measured data and predicted data

risk of DB9-1 at points
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Fig.5 Comparison of the measured data of the cumulative
deformation of the point DB9-1 and the predicted da-
ta curve of the LSTM model
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