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Fig. 1 Layout plan of concrete dam of Danjiangkou Dam
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Tab.1 Parameter observation method and measurement point layout
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Time-average pressure curve of deep-hole weir
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Fig.3 Upstream and downstream flow pattern

of surface hole
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Fig.5 Current situation of downstream pits
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Comprehensive Analysis of Flood Discharge Hydraulics Prototype Observation

of Danjiangkou Dam Heightening Project

ZHOU Rong',LIU Sheng-fan®, YANG Hai-cong’
(1. South-to-North Water Diversion Middle Route Water Source Co. , Ltd. , Danjiangkou 442700, China;
2. Changjiang River Scientific Research Institute, Wuhan 430010, China; 3. Hanjiang Water Resources and
Hydropower ( Group ) Co. , Ltd. , Wuhan 430048, China)

Abstract: Danjiangkou Dam is a control project for the development and protection of the Hanjiang River basin, and
is also a water source project for the Middle Route Project of the South-to-North Water Transfer Project. The dam opera-
tion safety is the support and guarantee of the national strategy. After the dam heightening, the operating water head will
increase, and there may be cavitation, and the downstream scour pit will move upward during the flood discharge
process. In order to master the mechanical characteristics of flood discharge after heightening the dam and evaluate the
safety of flood discharge structures, the parameters such as bottom flow velocity, dynamic water pressure, flow cavitati-
on noise, and scouring under the dam are mainly observed by means of field hydraulic prototype observation, and the re-
sults of previous studies are analyzed. The observation parameters under the design water level are within the safe range.
Aiming at the problem that the water tongue of the surface hole impacts the middle wall, the opening order of the flood
discharge orifice is optimized. The causes of the scour holes in the flow channel and side wall after the flood season are an-
alyzed and the treatment suggestions are put forward. The problems found and treatment measures can provide reference
for similar projects.

Key words: Danjiangkou Dam; hydraulics; prototype observation; optimal scheduling
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Research on Dam Displacement Prediction Based on

Improved Combined Deep Learning Model
REN Chuan-dong' s WANG Zhi-zhen®, LIU Shu-ping’, LIU Hong-wei' , HOU Long-tan'

(1. Shandong Provincial Water Resources Survey and Design Institute Co. , Ltd. , Jinan 250013, China;
2. Shandong Agricultural Exchange and Cooperation Center, Jinan 250013, China;
3. Shandong Hydraulic Engineering Construction Quality and Safety Center, Jinan 250013, China)

Abstract: Dam displacement can directly affect the quality and operation safety of the dam. To find out the prediction
model of the dam displacement, the temporal convolutional neural network model was used to predict the dam displace-
ment. Three bionic algorithms of the sparrow search algorithm (SSA), the gray wolf algorithm (GWQO) and the bat algo-
rithm (BA) were improved by genetic algorithm, and three optimization algorithms including MSSA, MGWO and MBA
were obtained. Taking root mean square error, determination coefficient, mean absolute error, efficiency coefficient and
GPI index as precision index system, three combined weighted models including D-MSSA-TCN, D-MGWO-TCN and D-
MBA-TCN were constructed based on the deep belief network model (DBN). The results show that the MSSA algorithm
had the highest operating efficiency and accuracy among all the algorithms. The accuracy of the three combined models
was significantly higher than the rest of the models. The D-MSSA-TCN model had the highest accuracy among all models
and can be recommended for estimating dam displacement.

Key words: dam displacement; temporal convolutional neural network; sparrow search algorithm; genetic algorithm;

deep beliefl network model





