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Layout and optimization of filling and emptying system of Weishan three-line ship lock

ZHAO Kuo
(CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)

Abstract: Weishan three-line ship lock is the largest ship lock on the Beijing-Hangzhou Canal with an
effective scale of 280 mx34 mx5.5 m (lengthXwidthXthreshold depth) and a designed maximum water head of
4.0m. It is determined that the ship lock is adopt the form of end filling and emptying system according to the
general layout of the ship lock and requirements of the code. On the basis of Weishan three-line ship lock project,
a physical model test with geometric scale of 1: 30 is established to study the hydraulic characteristics of the filling
and emptying system. There are some bad hydraulic phenomena in the original scheme, such as the local formation
of the funnel vortex, the uneven distribution of the flow velocity in the sluice chamber and the visible suction vortex
in the intake of the drainage gallery. Some optimization measures are proposed to solve above problems, such as
adding a permeable vortex eliminator at the water inlet, optimizing the arrangement of energy dissipation grid and
adjusting the buried depth of drainage gallery. The results show that after optimizing the layout of the filling and
emptying system, all hydraulic characteristics meet requirements of the code.
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Tab.1 Characteristic dimensions of end filling and emptying system of Weishan three-line ship lock

ftigha FHE BA/m®  SHETER
FEAK 1] B R 3 JERIE TR A2 25. 8 m IS A2 20. 8 m, IR AGEMAK AL 32. 8 m, H/NETIKIE 7.0 m 40.0 1.00
FEA BRI A T K HEAK T AR 25. 8 m i FE 20. 8 m 9% 8.8 m 88.0 2.20
Fr K BRI 3 1 B KV 90° #6235 4 6.5.2.5 m - -
FEAK BRIt T 2 B K- 90 FEES FEASNARIIN 6.5 2.5 m, G 7.5 m 55 5.0 m, [ SE 0.8 m FREL - -

YA PR e Al 2R X B A K FL IO RSEA3108 16 440, 8 mx3. 0 m( 5iix 4K ) ,8 21 0. 6 mx

T . .
FEA R T R 3.0m,841 0.3 mx3.0 m,8 41 0.2 mx3.0 m 64.8 1.62
FEOK R EH VAN 3k 20 AN KL, AL RS 1.0 mx3. 5 m( 9ExE) 70.0 1.75
K 1] B JER T BRI TR = 29. 5 m JIKE A 24, 5 m, T WEEAREHU/KAZ 31,3 m, e/ NAEIR/KIR 1.8 m 40.0 1.00
7K e 8 3F 11 RO ER29.5 m IKEAR 24.5m 58 7.5 m 75.0 1.88
KRR 3 1 B IR 90° %54 FEA 4243 3R 7.0.1.6 m - -
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Fig. 1 Layout of filling and emptying system of Weishan three-line ship lock (unit: m)
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Fig.3 Flow pattern near inlet when water

filling valve is opened on both sides
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Fig.4 Layout of filling and emptying system at upper lock head after adding vortex eliminator (unit: m)
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Fig. 5 Flow pattern near inlet when water filling valve is

opened on both sides after adding vortex eliminator
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Fig. 6 Flow pattern near inlet and outlet of lower lock head

when water emptying valve is opened on both sides
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Fig.7 Layout of filling and emptying system at lower lock head after increasing buried depth (unit: m)
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Fig. 8 Flow pattern near outlet when water emptying valve

is opened on both sides after increasing buried depth
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Fig.9 Velocity distribution of original scheme (unit: m/s)
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Fig. 11 Velocity distribution of optimized scheme (unit: m/s)
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