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Fig. 1 Variations of pressure behind pump when

a pump trip occurred
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Fig.2 Schematic diagram of water supply system

with a pumping station
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Fig. 3 Elevation and piezometric head line of pipeline
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Fig. 4 Pressure change processes behind pump

when power failure
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Fig.5 Pressure envelope curves along pipeline

when power failure
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Fig. 6 Pressure change processes behind pump
under different closing law
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Fig.7 Minimum and maximum pressure envelope curves
along pipeline under different closing law
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Numerical results under different valve closing law
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Research on Closing Law of Check Valve in High-lift Water Supply Systems
ZHAN Gui-quan, SHI Xiang-rong
(Zhejiang Jiuzhou Water-Control Technology Co. . Ltd. » Quzhou 324000, China)

Abstract: For water supply systems with high-lift, the pump-stopping water hammer caused by the power failure is
usually greater than the direct water hammer caused by the check valve closing. Based on the Joukovsky equation and the
pressure drop law behind the pump, the influence of the check valve closing law on the pressure along the pipeline was
studied, and the theoretical value of the optimal closing time (i.e. , T,=T,) was obtained when a pump trip occurred.
The theoretical value was verified by numerical simulation through a practical project. The results show that for high-lift
water supply projects, the theoretical closing time of the check valve can minimize the pressure drop along the pipeline
when the pump trip occurred.

Key words: high-lift; water supply project; valve closing law; water hammer
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Analysis of Deformation Characteristics of Deep Foundation Pit Dewatering

Closes to the River Based on HS-Small Model
HUANG Jian-hua®’, LI Rui®
(a. School of Civil Engineering; b. Key Laboratory of Underground Engineering, Fujian Province University,
Fujian University of Technology, Fuzhou 350118, China)

Abstract: The groundwater level in the deep foundation pit project close to the river shows a dynamic characteristic of
long-term low water level but high water level during flood season. Foundation pit dewatering leads to the complexity of
the seepage field in the surrounding stratum environment, destruction of enclosure structures, accidents include piping
and instability at the bottom of the pit. Therefore, this paper simulated the excavation-precipitation process of deep foun-
dation pit project based on the HS-Small constitutive model, analyzed the sensitivity of precipitation influencing factors
(precipitation depth, mode, rate and water stop curtain) to the surrounding environment deformation and their relation-
ship. Compared the analysis results with the measured results, it can be found that the settlement of the top of the foun-
dation pit, the soil outside the pit and the surrounding buildings gradually increases, and the dewatering has a more obvi-
ous influence on the deformation during the excavation and dewatering of the foundation pit; Fractional precipitation can
effectively reduce the settlement deformation of surrounding buildings and ground surface; It is recommended that the de-
watering depth of foundation pit should be controlled within 0. 5-2. 0 m below the bottom plate; The precipitation rate has
a relatively small impact on the total settlement of the surrounding environment, but has a great impact on the settlement
rate. When the precipitation rate reaches the optimal value, it is beneficial to the stability control of the foundation pit.
The embedded depth of water-proof curtain in this project is more than 30 m, which has no obvious effect on controlling
the settlement of surrounding buildings. The research results can provide reference for the dewatering design and con-
struction of similar deep foundation pit projects closed to the river.

Key words: projects closed to the river; HS-Small constitutive model; dewatering excavation; settlement mecha-

nism; soft soil area





