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Fig. 1 Engineering location of the sedimentation tank
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Fig.2 Field tests sites and monitoring sections
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Tab. 1 Field test conditions
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Tab. 2 Flow velocity results under different grid conditions
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Tab. 3 Characteristic parameters of water flow settlement
from field tests
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Fig. 3 Relationship curve between sedimentation rate and sedimentation velocity
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Tab. 4 Characteristic settlement velocity

corresponding to settlement efficiency A7 mm/s
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T
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Tab. 5 Settlement velocities under different
settlement efficiencies and horizontal

flow velocity HA7: mm/s
e Ik /(mes™)
DLFF25/%
0.025 0.050 0.075 0.100
50 2.64 1.34 1.04 0.93
55 1.86 1.04 0.84 0.77
60 1.26 0.80 0.68 0.63
65 0.87 0.62 0.55 0.51
70 0.62 0.47 0.43 0.41
75 0.44 0.36 0.33 0.32
80 0.30 0.26 0.25 0.24
85 0.19 0.18 0.17 0.17
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Tab. 6 Effective settlement distance
under different water depth and horizontal

flow velocity Hf: m
KO3 /(mes™)
KR / m
0.025 0.050 0.075 0.100
4 161 426 698 976
6 242 638 1047 1463
8 323 851 1395 1951
10 403 1064 1744 2439
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Fig. 4 Calculation results of preliminary layout plan
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Fig.5 Optimization layouts with longitudinal diversion piers
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Tab. 7 Flow characteristics under different scheme of longitudinal

diversion piers
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Fig. 6  Streamline under different schemes of longitudinal diversion piers
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Fig. 7 Contour maps of flow velocity distributionunder under different schemes of longitudinal diversion piers
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Fig. 10  Contour maps of flow velocity distribution under different scheme of transverse diversion piers
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Optimization of layout plan for the sedimentation tank of the Middle Route of
South-to-North Water Transfers Project

WU Yongyan', LI Shuyou’, GUO Hui’, LIU Shaohua', HUANG Minghai’
(1. Changjiang Institute of Survey, Planning, Design and Research Corporation, Wuhan 430010, China; 2. South-to-North Water Diversion Middle
Route Industrial Development Co.,Ltd., Beijing 100038, China; 3. Changjiang River Scientific Research Institute of Changjiang Water Resources
Commission, Wuhan 430010, China )

Abstract: South-to-North Water Transfers Project is a large-scale water diversion project to alleviate the severe
shortage of water resources in northern China. Practical experience show that algae can grow rapidly under specific
conditions along the main canal. The mixture of algae residues moves with water flow and is prone to siltation in the
static water area near the discharge gate and diversion outlet, as well as in the front pool of the pumping station.
Therefore, algae sedimentation tank was proposed to build near the Middle Route of South-to-North Water
Transfers Project to settle the algae and other mixtures in the main canal. Due to being short of universal standard
for the design of sedimentation tanks, the required planar distance for settling algae and other mixtures need to be
studied, so as to provide key design parameters for its engineering layout.

The method of on-site experiments was used to study the sedimentation characteristics of algae and other
mixtures in the main canal of the Middle Route Project. In this way, the effectiveness of the length of the
sedimentation tank could be estimated. Then, the method of numerical simulation was adopted to analyze the water
flow characteristics in the sedimentation tank under design condition. The existing plan may not be effective in
settlement efficiency. Thus, some improved schemes were proposed characterized by setting diversion piers, and
their effects were explored by numerical simulation.

The results indicated that with the increase of the average flow velocity, the effective settlement distance
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increases while the effective settlement rate decreases, when the water depth is basically the same. For the initial
design scheme, the mainstream leans towards the left side of the tank, and there is a large area of low flow velocity
reflux on the right side of the tank, which accounts for about 57% of the total area. When longitudinal diversion
piers were arranged evenly along the cross-section in the inlet diffusion zone, the percentage of water area of the
recirculation zone in the sedimentation tank was decreased from 57% to 7%, the average flow velocity in the tank
was decreased from about 0.10 m/s to about 0.07 m/s, and the average water age was decreased from about 18 h to
about 6 h under the design condition. When transverse diversion piers were arranged similarly, the percentage of
water area of the recirculation zone in the sedimentation tank was decreased from 57% to 14%, while the decrease of
average flow velocity in the tank and the average water age was almost the same as the plan of longitudinal
diversion piers.

The conclusion indicates that the effective settling distance of algae and other mixtures is 1,064 m under the
design working conditions of the sedimentation tank, which means that algae and other mixtures could settle within
the sedimentation tank. However, the utilization efficiency of the initial layout plan of the sedimentation tank is
relatively low. With the deployment of longitudinal diversion piers, the flow smoothness and the water exchange
capacity in the sedimentation tank could be improved. Findings of this study could provide technical support for the
overall layout design of the algae sedimentation tank. In the subsequent in-depth research, three-dimensional
simulation and other means should be used to fully study the sedimentation characteristics of the tank to further

improve the design.

Key words: the Middle Route of South-to-North Water Transfers Project; sedimentation tank; layout design;

diversion pier; settlement distance

KA T2 7




	1 研究区概况
	2 研究方法
	2.1 现场试验方法
	2.2 数值计算方法
	2.2.1 数值模型与求解
	2.2.2 模拟范围与网格划分


	3 结果与分析
	3.1 现场试验结果分析
	3.1.1 各工况水流沉降特性
	3.1.2 不同沉降率对应的特征沉降速度

	3.2 数值仿真结果分析
	3.3 工程优化布置方案分析
	3.3.1 优化布置思路
	3.3.2 纵向导流墩的优化方案
	3.3.3 横向导流墩的优化方案


	4 结 论
	参考文献

