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Analysis on Hydraulic Flow Pattern of Deep Tunnels Based on TAP

Model

TENG Yili', DONG Jinbo"?, TANG Yan', CAO Dongging'
(1. Jiangsu Manjiangchun Urban Planning and Design Research Co., Ltd., Zhenjiang 212000, China; 2. Zhenjiang Water Service Co.,
Ltd., Zhenjiang 212008, China)

Abstract: Taking the multifunctional large-diameter pipeline system of Jinshan Lake in Zhenjiang as the research object,
the TAP (Transient Analysis Program) model is utilized to simulate and analyze the hydraulic flow patterns in the deep
drainage tunnel, and the focus is on studying the causes and hazards of surge phenomena. By simulating the water flow
conditions under various rainfall scenarios, it is found that the surge phenomena primarily manifest as the negative
pressure, cavitation and aeration. Especially under the 3-hour rainfall condition that occurs once every 50 years, the
significant negative pressure and water surface oscillations are observed in the tunnel. Additionally, the inappropriate
start-stop water level settings in the terminal pumping station will lead to excessively frequent pump start and stop,
which may cause damage to the water pump. Through the sensitivity analysis of shaft dimensions, it is found that the
larger shaft diameter helps to reduce the occurrence of surge phenomena.

Keywords: deep drainage tunnel; surge phenomena; TAP (transient analysis program) model; hydraulic flow regime;
combined sewer overflow (CSO) pollution; pumping station optimization; shaft design
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