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Numerical smuation of unsteady flow in canals operated with
constant downstream water depth
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(1 College of Water Conservancy and Architectural Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China;
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;

3 Dept of Hydraulic Engineering, Tsinghua University ,Beijing 100084, China)

Abdgract : In order to research unsteady flow trandtion processes at trapezoidal canal reach with duice
gate controlling under the condition of constant downstream water depth operation ,rectangular grid charac-
teristic method was used ,and unsteady flow transition processes caused by upstream discharge variation or
duice gate regulating at different linear modes were s mulated. Downstream discharge and upstream water
deep trandtion process were researched owing to variation of upstream incoming flow to the reach ,dis
charge of upstream and downstream ,upstream water deep transition process were studied due to upstream
dluice gate regulating in different linear modes. Results showed when upstream discharge changed ,down-
stream discharge and upstream water depth got gradually to a stable state after a certain time ,and the lar-
ger the discharge variation ,the longer the time interval needed for theflow to reach stable state. When gate
was regulated with the given linear functions,discharge through the gate and upstream water depth varied
badgcally in linear mode ,and then they basically maintained stable.
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Fig.4 Trandtion graph of downstream discharge under
constant downstream water depth and upstream
discharge increasing in linear mode
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Fig.5 Trandgtion graph of upstream water depth under
constant downstream water depth and upstream

discharge increasing in linear mode
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Fig.7 Variation graph of upstream gate opening under
constant downstream water depth and upstream
discharge increasing in linear mode (0 - 360 minute)
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Fig.8 Variation graph of gate discharge coefficient under

constant downstream water depth and upstream discharge

increasing in linear mode (0 - 25 minute)
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and gate opening under constant downstream water depth

and upstream discharge increasing in linear mode
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Fig.11 Trandtion graph of upstream and downstream
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