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Fig. 1 Cross-sectional geology of the riverbed
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Fig.2 The main karst channel in the reservoir area
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Fig. 3 Mesh division and boundary representation

of 3D finite element model
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Tab.1 Comparison of measured and calculated

groundwater levels

Biflghis WM/ m TR /m XRE/m MRRZE Y

zk124 920. 48 923.00 —2.52 —2.96
zk118 913. 04 913. 50 —0.46 —0.54
zk117 911. 66 907. 60 4.06 4.78
zk106 895. 05 895. 60 —0.55 —0.65
zk101 895. 03 895. 10 —0.07 —0.08
zk116 911.5 910. 60 0.90 1. 06
zk102 918. 66 913.70 4. 96 5. 84
zk115 928.58 925. 40 3.18 3.74
zk103 926.42 926. 80 —0.38 —0.45
zk123 930. 42 933. 60 —3.18 —3.74
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Tab.2 Permeability coefficient of material partition
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Fig. 4 Contour line of groundwater level in the

preliminary plan
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Fig. 5 The maximum profile of the preliminary scheme
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is the water table equipotential line
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Tab. 3 Calculation results of the preliminary seepage

control scheme
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Tab.4 Anti-seepage curtain layout optimization analysis
calculation working conditions

PRI IUEEME A A PRI DU A7 2 A

R RRE RRKE B R R K Bk

T m /m /m M /m  /m  /m MR
GK1 3 45 200 2 |IGK21 5 27 200 2
GK2 3 45 150 2 |IGK22 5 27 150 2
GK3 3 45 110 2 ||GK23 3 27 110 2
GK4 3 45 260 2 |IGK24 3 27 260 2
GK5 3 36 200 2 |IGK25 3 45 200 4
GK6 3 36 150 2 ||IGK26 3 45 150 4
GK7 3 36 110 2 |IGK27 3 45 110 4
GK8 3 36 260 2 |IGK28 3 45 260 4
GK9 3 27 200 2 |IGK29 3 36 200 4
GK10 3 27 150 2 ||IGK30 3 36 150 4
GK11 3 27 110 2 |IGK31 3 36 110 4
GK12 3 27 260 2 |IGK32 3 36 260 4
GK13 5 45 200 2 |IGK33 3 27 200 4
GK14 5 45 150 2 ||IGK34 3 27 150 4
GK15 5 45 110 2 |IGK35 3 27 110 4
GK16 5 45 260 2 |IGK36 3 27 260 4
GK17 5 36 200 2 |IGK37 5 45 200 4
GK18 5 36 150 2 ||IGK38 5 45 150 4
GK19 5 36 110 2 |IGK39 5 45 110 4
GK20 5 36 260 2 |IGK40 5 45 260 4
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Tab.5 The maximum infiltration slope of the

anti-seepage curtain
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Fig. 6 Change rate of seepage flow in single

factor analysis scheme
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Fig. 7 Change rate of seepage flow in two-factor
analysis scheme
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Fig.8 Change rate of seepage flow in the three-factor

analysis scheme
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Optimization of Seepage Control Scheme of Lower Reservoir of

Pumped Storage Power Station in Karst Area
MA Ze-kai'"*, SHEN Zhen-zhong'**”*, LI Dong-ze'"*, LIU Yue-chi', ZHANG Hong-wei'"'"*"

(la. College of Water Conservancy and Hydropower Engineering; 1b. College of Civil and Transportation Engineering,
Hohai University, Nanjing 210098, China; 2. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering, Hohai University, Nanjing 210000, China; 3. Key Laboratory of Transport Industry of Comprehensive
Transportation Theory (Nanjing Modern Multimodal Transportation Laboratory) , Ministry of Transport, Nanjing
211100, China; 4. School of Electrical and Power Engineering, Hohai University, Nanjing 211100, China)

Abstract: Aiming at the complex karst environment of the lower reservoir of a pumped storage power station, a
three-dimensional finite element model for seepage analysis was established to simulate the main buildings and karst pas-
sageways in the reservoir area. "The depth of seepage control curtain at the base of the dam is 0.5 times of the pre-dam
head. the depth of seepage control curtain on both sides of the dam is 3 m below the 3 Lu line, the length of seepage con-
trol curtain on the right side of the dam is 200 m, and a single-row curtain is set up" is used as the preliminary seepage
control scheme. The seepage field, infiltration slope and infiltration volume of the reservoir area were calculated. The
preliminary seepage control scheme met the specification requirements. But the seepage rate and infiltration slope were
close to the critical value. The four indexes of curtain depth on both sides of the bank, curtain depth at the base of the
dam, length of curtain on the right bank, and double-row curtain were changed to optimize seepage control scheme. The
impact of the changes of the indexes on the infiltration volume of the reservoir area was investigated so that the optimiza-
tion of the seepage control scheme was put forward. The analysis results show that on the basis of the preliminary
scheme, the double-row curtain is set up at the dam base, the infiltration flow at the dam base is reduced by 267. 3 m’/d,
and the effect of seepage control in the reservoir area is remarkable.

Key words: karst area; pumped storage power station; gravity dam; seepage control system; anti-seepage curtain;

permeation gradient
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Research on Settlement Prediction Model of Face Rockfill Dam During

Construction Period Based on Attention-LSTM

ZHOU Zi-yu, XIAO Ya-zi, WU Yu-kun, XU Ai-ping
(PowerChina Zhongnan Engineering Corporation Limited, Changsha 410014, China)

Abstract: Constructing a high-precision dam settlement prediction model is of great significance for ensuring the safe-
ty and risk control of dam during the construction period. Taking dam height, rainfall and aging as the influencing factors
of dam settlement deformation during construction period, the long-term and short-term memory neural network LSTM
algorithm is introduced, and the attention mechanism is embedded. Thus, a prediction model suitable for dam settlement
of concrete face rockfill dam during construction period is proposed. The engineering application shows that the attention-
LSTM model makes up for the defect that the LSTM cannot dynamically adjust the weight coefficient at the network lay-
er, improves the computational efficiency and accuracy of the model, and has better nonlinear data processing ability,
which can more accurately reflect the change trend of monitoring data in the time dimension during the construction
period. The relevant experience can be used as a reference for similar projects.

Key words: face rockfill dam; construction period; dam settlement prediction; long short-term memory neural net-

work; attention mechanism





