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Prediction of Shield Advancing Speed Based on
CNN-BIiLSTM in the Early Stage of Construction

Zhang Ji'ao', Ma Huaixiang', Wang Chengzhen’. Li Dongsheng’, Qiao Huihui

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. China Railway 14th Bureau Group Corporation Limited. Jinan 250014, China)

Abstract;: The prediction of speed of shield tunneling machine can effectively guide the equipment
construction and the smooth progress of the project. In order to solve the problem that shield advancing
speed is difficult to predict when the data volume is small in the early stage of tunnel construction, a
prediction model is established by using transfer learning. Four mixed indexes, TPI, FPI, SE and C,
were proposed for clustering classification and discrimination of shield construction, so as to reduce the
influence of equipment parameters and geological information differences on the transfer model. Based
on verification with the field shield parameters of Nanjing Yangtze River Tunnel project and Wuhu
Chengnan River Tunnel, the results show that the prediction model based on CNN-BiLSTM can effec
tively extract the characteristics of driving parameters and realize the prediction of driving speed by tak-
ing the advancing parameters at the current time as model input and the advancing speed at the next time
as model output. The predicted value can well reflect the change trend of measured data. Compared with
the other three intelligent models, this model has the best performance on MAE and RMSE, which veri-
fies its superiority and effectiveness. The prediction model based on CNN-BiLSTM can effectively solve
the prediction problem of shield advancing speed in the early stage of construction with a small amount
of data.

Key words: shield; speed prediction; transfer learning; CNN-BIiLSTM; k-means



