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Fig. 1 Deformation and failure characteristics of

expansive soil channel lining structure
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Tab.1 Basic physical properties of soil samples
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Fig.2 Relationship between swelling rate of soil samples

with different initial water content and overburden load
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Fig.3 Channel saturated soil depth
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Fig. 4 Mechanical model of beam on elastic

foundation of canal slope lining slab
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Fig. 5 Relative expansion line of canal slope lining slab
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Fig. 6 Mechanical model of elastic foundation beam

with canal bottom lining plate
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Fig.8 Comparison of mechanical model results
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different initial moisture content of foundation soil
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different initial moisture content of foundation soil
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Fig. 11 Bending moment curves of lining plates with

different initial water content of foundation soil
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Prediction of Inducing Joint Opening and Closing Degree of

Gravity Arch Dam Based on PCA-PSO-GRU Model
MA Jie',LIU Xiao-qing' s HUANG Yong-tao’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Changjiang Design Group Co. ,Ltd. , Wuhan 430000, China)

Abstract: Aiming at the problem that many measured thermometer data are not effectively used in the previous pre-
diction of crack opening and closing time series data, and there are multiple correlations between their variables, consider-
ing the advantages of principal component analysis (PCA) in dealing with multidimensional data and gate recurrent unit
(GRU) neural network in dealing with complex time series data, this paper constructed the PCA-PSO-GRU combined
prediction model. Taking the monitoring data of the opening and closing of the left inducing joint of a concrete gravity
arch dam as a sample, the principal components of the input variables were extracted to reduce the dimension of the input
data. And then the model training and multi-step prediction were carried out. The mean absolute error and root mean
square error were used to evaluate the prediction accuracy of the model. The prediction results were compared with PSO-
GRU, PCA-PSO-BP and the traditional statistical regression models. The results show that the PCA-PSO-GRU com-
bined prediction model has higher accuracy in the prediction of inducing joint time series data, which can provide guidance
for the evaluation of opening and closing degree of dam inducing joints.

Key words: opening and closing of inducing joint; PCA; PSO; GRUj; concrete gravity arch dam;prediction model
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Study on Deformation Characteristics of Concrete Lining Structure of

Expansive Soil Channel in Northern Xinjiang
YANG Tao', YU Tian-long”,JIANG Hai-bo'
(1. College of Water & Architectural Engineering, Shihezi University, Shihezi 832003, China;
2. Xinjiang Corps Survey and Design Institute (Group) Co. » Ltd. , Shihezi 832003, China)

Abstract: In order to study the deformation and internal force of concrete lining structure of expansive soil trapezoidal
channel in northern Xinjiang, indoor test and numerical simulation were used to calculate expansive deformation of foun-
dation soil. Based on the beam theory of elastic foundation, a mechanical model was established to calculate the deforma-
tion and internal force of concrete lining slab. The deformation and internal force of concrete lining slabs were calculated
and analyzed after the operation of the channel with the initial moisture content of the foundation soil being 6%, 9%,
12% and 15%. The results show that the deformation and internal force of the concrete lining plate increase with the de-
crease of the initial moisture content of the foundation soil. When the moisture content of the foundation soil is 6% , the
maximum expansive deformation of the channel floor and slope plate can reach 3. 48 ¢cm and 3. 94 cm. When the initial
water content is constant, the expansion reaction force is the largest at the foot of the slope, and the displacement and
bending moment are the largest at the middle of the bottom plate. The displacement of channel slope plate is the largest at
one third of the slope foot, and the bending moment is the largest at one sixth of the slope foot. Finally, according to the
research results, two engineering measures of "anti-seepage and moisturizing" were proposed.

Key words: expansive soil; trapezoidal channel; expansion deformation; lining structure; elastic foundation beam;

mechanical model





