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Abstract

The flood formed by dam break has large flow and fast propagation speed, and it is very destructive. In
this paper, the mathematical model of the coupling between the instantaneous dam break and the flood
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wave evolution of the river channel is established. Taking the Hongyan First-Level Hydropower Station
in the Quanhe River basin as an example, the flood process of the breach and the flood wave evolution
after the dam break accident are studied and analyzed, and the flood control effect on the downstream
river channel after the dam break is predicted. The results show that the flow rate of No. 2 section and
the flow rate of Hongyan first level reach the peak at the same time, the peak flow rate of Hongyan first
level is 17,817 m3/s, and the peak flow rate of No. 2 section is 15,281 m3/s. After 28 minutes, the flood
peak reaches the Daxia Reservoir, and the peak flow is 10,190 m3/s. The model can better predict the
dam-break process and the downstream river flood wave evolution process, and has a fast calculation
speed and meets the requirements of fast, efficient and real-time flood evolution in the emergency
process.
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Figure 1. Water wave motion process during instant dam collapse
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Table 1. Generalized typical flow process table
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Figure 2. Flow process line at dam site
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Figure 3. Flow chart of river flood routing solution
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Figure 4. Distribution map of the Quanhe basin
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Table 2. Mathematical model input parameters
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Figure 5. Flood process line at dam breach site
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Figure 6. The evolution flood process at dam breach site
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