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Principle establishment and practical application of sediment sluicing
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Abstract

In general, reservoir desilting is mainly based on mechanical dredging, supplemented by
hydraulic desiltation. The main reason is that mechanical dredging can be combined with land
excavation and hydraulic dredging. However, hydraulic desiltation depends on the application
of water resources and the appropriate timing of water management before a more effective
hydraulic desilting strategy can be implemented. Therefore, the formation of density current
flow and water resource utilization are both needed to be concerned for hydraulic desiltation.
The requirements for implementing hydraulic desiltation in the reservoir are developed in
addition to the conditions for forming density current flow. Therefore, the value of water should
be estimated separately (the cost of reducing the use of 1 cubic meter of water due to hydraulic
desiltation is approximate $4.248/m?), and the replacement cost of hydraulic dredging should
be considered. The current price of hydraulic dredging in Zengwen Reservoir is about $100/m?.
Based on the value comparison between water and sand, it can be suggested that when the
concentration in front of the dam is 60,000 ppm, the sand volume of 1000 kg of turbid water is
0.04 m?, and the corresponding hydraulic dredging cost is about $4.00. The related water
volume is 0.94 m?, and the water transfer fee is about $3.99, which is equivalent. Therefore, the
sediment concentration in front of the dam is 60,000 ppm as the threshold value. Suppose the
reservoir does not need flood control operation, but the concentration in front of the dam
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exceeds this threshold. In that case, it is still beneficial to open the desilting tunnel for hydraulic
desiltation. When the concentration of turbid water in front of the dam does not reach the
threshold above but still exceeds 10,000 ppm, the bottom should be turned on to prevent

clogging.
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