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Deep Excavation Deformation Prediction Model Based on
CNN-Transformer Neural Network Inversion
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( Fuyjian Provincial Institute of Architectural Design and Research Co. ,Lid. , Fuzhou, Fujian 350001, China)

Abstract; In order to control the deformation caused by the excavation of foundation pit in densely built-up areas of cit-
ies, the numerical simulation on the hardening soil model with small strain stiffness (HSS) constitutive model is widely
used to predict the deformation of foundation pit excavation, and the accuracy of deformation calculation is directly relat-
ed to deformation parameters in the constitutive model. Taking a deep foundation pit project in Fuzhou as an example,
the numerical simulation of different deformation parameter combinations was carried out under the condition the propor-
tional relationship of each deformation parameter remains unchanged, and a sample set of deformation parameter combi-
nation and horizontal deformation of retaining pile was constructed. A deformation parameter inversion model based on
CNN-former neural network is proposed. The results show that the average absolute percentage error (MAPE) , mean ab-
solute error (MAE) and root mean square error ( RMSE) the inversion model on the verification set are 2. 10% , 0.32
and 0.41, respectively. The optimal modification coefficient of deformation parameters silt and silty clay layer is 1. 12
and 0. 95 respectively by inversion based on the measured displacement data of different excavation stages of two typical.
After substituting into the numerical model, the horizontal displacement of the retaining pile calculated is about 0. 85 ~
1.15 times of measured value. The measured data of horizontal displacement of retaining pile with multi-section and
multi-excavation stage is used as the input of the inversion model, which can effectively the prediction accuracy of the
subsequent excavation stage. The method can optimize the initial input value of the deformation parameters in the constitu-
tive model according to the existing monitoring data, and accurately the subsequent deformation of foundation pit excavation.
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