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Fig. 1 Cross sectional layout of pier column of 30m span bridge (Gaozhuang North Production Bridge)
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Fig.2 Cross sectional layout of pier column of 40m span bridge (Jiefang North Road and Bridge)
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Fig. 5 Typical water level data before and after installation of shroud in test section
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Fig. 8 Comparison between calculated water surface profile and measured water surface profile
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Study on flow-deflector of cross bridge pier and field test

in large transmission channel

HU Jingyu', FAN Mengsa', JI Rongxian’, ZUO Li’, CUI Jinliang', LOU Lifang', LIU Mingxiao
(1. China South-to-North Water Diversion Middle Route Corporation Limited Henan Branch, Zhengzhou 450016, China; 2. South To North Water

Diversion Middle Route Industrial Development Corporation Limited, Zhengzhou 450016, China; 3. China South-to-North Water Diversion

Corporation Limited, Beijing 100036, China; 4. North China University of Water Resources and Electric Power, Zhengzhou 450046, China )

Abstract: In order to solve the engineering problem that the high water level in the intensive section of the cross-

channel bridge affected the water transport capacity of the project during the period when the operating flow of the

Middle Route of the South-to-North Water Transfers Project exceeded the maximum designed flow for the first time

in 2020, the 13.233 km section from Shuangji River inverted siphon to Mei River inverted siphon was selected as
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the test section, and five typical bridges of the test section were selected as the test objects. The numerical
simulation and prototype observation test research methods were used to design and study the application effect of
the bridge pier guide dome.

The basic type of the guide dome was designed according to the hydraulic theory. The 3D hydrodynamic model
parameters were calibrated using the prototype observation data of the unguided dome. Meanwhile, the schemes of
different guide dome sizes were further compared and selected by numerical simulation, and the optimal scheme
was obtained. Through the prototype test, the optimization of the flow pattern and the improvement of the water
transport capacity of the test section of five bridges after installation of the guide domes were analyzed and verified.

The results showed that after the installation of the guide dome, the flow pattern near the pier of the five bridges
was obviously improved, the head loss of the test section was reduced by around 64.4%, the comprehensive
roughness was reduced by around 8.0%, and the flow capacity of the test section was increased by around 8.71%,
which further verified the reliability of the numerical simulation.

The method of bridge pier guide dome design and prototype observation can also be effectively applied to other
similar long-distance open channel water transmission projects.

Key words: water transmission channel; low pattern optimization; guide dome; prototype observation test research
method

(E#% 1193 )

According to the research results, the water diversion project and pumped storage power station are implemented
in a coordinated manner. The project has two major functions: water diversion and energy storage. Under the
premise of reasonable control of scale, the overall investment of the project is shared by the service functions of
water supply and energy storage. The cost of evenly spreading to a single cubic meter of water volume under certain
conditions will be lower than the cost of constructing a separate water diversion project. In fact, it is equivalent to
constructing a water diversion project of the same scale at a lower cost, reducing project investment and operating
costs, and significantly enhancing the financial capabilities of the project. There are certain conditions for using the
"water diversiont+" model, and comprehensive consideration should be given to factors such as the construction
needs, project scale, development timing, project scheduling, and operating costs of regional pumping and water
diversion projects. At the same time, research results can provide new ideas for fully leveraging the economic
benefits of the "water diversion+" model.

Key words: tunnel water diversion; pumped storage power station; water energy integration mode; "water diversion +";

cost of water diversion

KA TAEHm 1203 ¢



	1 研究区概况
	2 研究方法
	2.1 基于数值模拟的桥墩绕流
	2.2 已建圆柱桥墩的流线型体型改造设计
	2.3 墩柱导流罩减阻效果的现场试验

	3 现场试验研究
	3.1 典型导流罩设置位置和观测方法
	3.2 观测试验条件及成果
	3.3 观测成果可靠性分析

	4 分析与讨论
	4.1 采用导流罩后单桥的流态改善
	4.2 采用导流罩后桥群试验段水头损失与综合糙率分析
	4.3 桥群试验段过流能力对比分析

	5 结 论
	参考文献

