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Research on deformation prediction and application of
subway station foundation pit based on GF-GPR

ZHANG Fengming', SU Qian', DENG Zhixing?®,
WANG Chengjin's, CHENG Mengfan', ZHOU Chenling'
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. School of Civil Engineering, Central South
University, Changsha 410083, China)

Abstract: In order to solve the problem that the prediction accuracy of foundation pit deformation in
subway stations is limited due to noise, Gaussian filter (GF) algorithm is used to reduce the noise of
monitoring data, and then Gaussian process regression(GPR) algorithm is used to predict foundation
pit deformation, and a GF-GPR foundation pit deformation prediction model is constructed. The GF-
GPR model is applied to the deformation prediction of a subway station foundation pit in Chengdu Cit-
y. The results show that there is a lot of noise in the original monitoring data, and the deformation is
discontinuous. After the noise reduction by GF algorithm, the deformation sequence of foundation pit
becomes stable, and the useful mutation information is still retained. The signal-to-noise ratio(SNR)
and mean square error(MSE) range from 12. 884 to 17. 139 and 0. 430 mm to 0. 875 mm, respectively.
The deformation prediction results of the proposed GF-GPR model are consistent with the actual de-
formation trend of the foundation pit. Compared with the single GPR model, the prediction accuracy
of the GF-GPR model is increased by 31%-81%, and the maximum root mean square error(RMSE) is
reduced by 0. 436 7-1. 288 1 mm. The research results can provide references for the intelligent predic-
tion of foundation pit deformation and the prevention of construction accidents.
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placement of foundation pit; Gaussian filter(GF); Gaussian process regression(GPR)
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