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Hydraulic response of long distance canal system under the effect of rainstorm
LIU Mengkai',MO Yong',YANG Jia', GUAN Guanghua’

(1. Wuhan University of science and technology, Wuhan 430081, China; 2. Wuhan University , Wuhan 430072, China)
Abstract: Rainstorm is a common w eather phenomenon. It influences the timely and sufficient w ater supply of long distance canal
system and engineering security. In this paper, we established a mat hematical model to simulate the hydraulic responses under
different rainstorm processes. The simulation results showed that: the rainstorm affects the operation security of the system,
and the proper canal system operation can improve the security. Rainstorm can raise the water level, the extent of which depends
on rainstorm intensity, rainstorm scope, and the location of the observed cross section. The maximum increase occurs down the
last canal pool. A 3 day rainstorm can increase the water level by 0.44m, endangering canal safety. With joint operation of the
gates, the dammed water level can be effectively reduced, but it is still influenced by the control mode of the canal system and
parameter values; and the risk position will be the first canal pool in the rainst ornr stricken area.
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Fig. 1 Sketch of the controlled canal system
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Tab.1 Flow of canal system
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Fig. 2 The water level difference response processes at upper and lower reaches of each canal pool( Rainstorm condition: 50mm/ 24h)
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Fig.3 The biggest water level difference in front of each gate

under different rainstorm conditions(all gates opening is constant)
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Fig. 4 The hydraulic response difference between upper and lower reaches of each canal pool(all gates opening is constant)
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Fig.5 Hydraulic response time at each canal

pool (all gates opening is constant)
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Fig. 6 Hydraulic response difference under

different flow (all gates opening is constant)
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Fig. 7 The processes of gates opening( all gates operated together)
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Fig. 8 Hydraulic responses of the canal system when the gates are operated together(all gates operated together)
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Fig.9 The differences of hydraulic response between upstream and downstream at each canal pool (all gates operation together)
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Fig. 10 Hydraulic response difference under

different flow (all gates operated together)
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Tab.2 TThe biggest water level difference under different rainstorm conditions
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