55% 434 T NN S O S ) 2025 416 J1
Vol.55  No.3 JOURNAL OF SHANDONG UNIVERSITY (ENGINEERING SCIENCE) Jun. 2025

XEH TS :1672-3961(2025) 03-0141-08 DOI:10.6040/j.issn.1672-3961.0.2024.118

ETMUREFNIZIZMENRERER N T E K
HTENH

WA, BAR, BE B FNG PR e KB
(LR THERFRA A, r“%f TR 518054 2. 1R K24 FF & 2cil2#Be, IR HFrg 250002)

FEEE 4 AR A TR R ST IS5 B0 I M B M — A AR R 1 IR R T T B R | SRR ARARAL S 3 (grey wolf
optimizer, GWO) & L K42 BT e M L AZ R ( long short-term memory, LSTM) ¥ #5428 4% #2797 JR 45 LSTM AL A& Tl 45
ReG MM, AT KRR EAREE 69 IR IR LR B A TAZH 5%, 3T 04T BP AV 2 M % R4 LSTM = GWO-LSTM BE R &9
AT TR L R, 3 AR 6h 2 R (RY) %41 4 0.992,0.967 #= 0.999, 5L# T GWO-LSTM A £ TR iR K3 £ 7 @
R B F e, BJG, R GWO-LSTM £ A 4 D, Wl & B B # T 54, A ERE T EAR -8 SFRERTH
AR IR R I A I IR R 23
FRIFRE AR, TN MR F 3 A E W%, AL H &
RE S XS TU 46+3 ERAR D : A
S AR, ARIE, B, 5 ST R ICAZ M 48 B TSRS T8 5000 5 76 B TR I [ 7] L AR R 22 4 (22 i) ,2025,55(3) -
141-148.
ZHU Ming, SHI Chenglong, LU Pan, et al. Deformation prediction method and engineering application of deep foundation pit based on
optimized LSTM method[ J]. Journal of Shandong University ( Engineering Science) , 2025, 55(3) :141-148.

Deformation prediction method and engineering application of deep foundation
pit based on optimized LSTM method

ZHU Ming', SHI Chenglong', LU Pan', LIU Xianrong', SUN Chi', CHEN Jiancheng', FAN Hongyun®®
(1. China Construction Science and Industry Co., Ltd., Shenzhen 518054, Guangdong, China; 2. School of Qilu Transportation,
Shandong University, Jinan 250002, Shandong, China)

Abstract: To more accurately predict the deformation of support structures induced by excavation of foundation pits. The research
constructed a deformation prediction model for deep foundation pits adjacent to tunnels. The grey wolf optimizer (GWO) algorithm
was used to automatically optimize the hyperparameters in the long-short term memory network ( LSTM ), which improved the
accuracy of the original LSTM model’s prediction results. Taking a deep excavation project adjacent to a tunnel in the urban area of
Nanjing as the engineering background, a comparative analysis was conducted on the prediction results of excavation deformation
using BP neural network, original LSTM and GWO-LSTM models. The R* of the three models were 0.992, 0.967, and 0.999,
respectively, indicating the advantages and accuracy of the GWO-LSTM model in predicting deep excavation deformation. Finally,
the GWO-LSTM model was used to predict and analyze the deformation of D,, monitoring point and the predicted results were
basically consistent with the measured values. The research results could provide technical support for the safe construction of deep
foundation pits adjacent to tunnels.
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