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Fig. 1 Distribution diagram of gate structure and main

crossbeam drainage holes
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Fig. 2 Comparison of stress in different grid sizes
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Fig.3 Gate calculation results
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Fig. 4 Diagram of the superposition method
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Fig. 5 E-FEM process diagram
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Fig. 6 Stress cloud diagram of three types of gate models
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Tab.1 The results of finite element analysis
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Tab. 2 Calculation efficiency of different models

w1 "2 M3

{5 H AR 50 4% B ik /A TCT/s WCT/s
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LA 146 051 1120.8 324
B DX 42 440 1 1
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2 E Ref- w2 E Ref- 2% E Ref- T2
FEM FEM /% FEM FEM /% FEM FEM /%

1 71467 71377 0.13  56.028 54.294  3.19 12,066 11.755  2.65
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Fig.7 Stress comparison of beam with drainage

holes between E-FEM and Ref-FEM
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Equivalent Simplification of Gate with Perforated Structure

Based on Superposition Method

HUANG Yu-xi, LI Cheng, XUE Qing-chen, CHEN Dong
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Perforated structures are commonly found in engineering applications, where stress concentration around
holes significantly affects structural load-bearing capacity and safety. Therefore, accurate mechanical analysis of perfora-
ted structures is essential. However, the traditional finite element analysis methods face several challenges, including
complex mesh generation, high computational resource requirements, and poor convergence when dealing with perforated
structures. To overcome these challenges, a finite element analysis method based on the superposition principle is pro-
posed. This approach replaces the original model with a simplified equivalent model featuring a less complex mesh for
simulation. The stress field of sub-models is subsequently employed to correct the stress distribution around holes in the
equivalent model. Comparative results indicate that the discrepancy between the equivalent model and the original model
is within 5%. The equivalent model achieves a 25. 2% reduction in mesh elements and a 75. 1% reduction in simulation
time, substantially improving simulation efficiency.

Key words: planar steel gate; stress concentration; mesh generation; superposition method; finite element simulation
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Comparison of Aqueduct Deformation Prediction Based on Linear Additive Models

DENG Shu-sen', ZHU Zhao-hui'*, WU Hao'*, WANG Zi-wen'"’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. Beijing IWHR Technology Co. . Ltd. . Beijing 100048, China)

Abstract: Aqueducts are common water conveyance structures in water diversion projects, and accurate prediction of
aqueduct deformation is crucial for ensuring the stable operation of water conservancy projects. For this purpose, taking
the Liaohe Aqueduct in the South-to-North Water Diversion Project as an example, five different linear additive models,
namely elastic net regression, multiple linear regression, stepwise regression, ridge regression and LLASSO regression,
were established based on the long-term deformation monitoring data of the aqueduct. The prediction results of the aque-
duct's deformation behavior by the five different linear additive models were compared. The results indicate that as the
prediction time increases, the prediction accuracy of different linear additive models gradually decreases. The LASSO
model selects the optimal regularization parameter through cross-validation, achieving variable selection simplification and
minimizing model complexity. Additionally, it is verified that the training length affects the prediction performance of
multiple linear regression and stepwise regression. The findings of this study provide valuable references for selecting pre-
diction model of aqueduct deformation.

Key words: aqueduct; deformation; prediction; linear additive model





