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Study on the surge wave propagation

in the reservoir area and its interaction mechanism with the dam

DENG Chengjin" >, DANG Faning', CHEN Xingzhou’
(1. Institute of Geotechnical Engineering, Xi‘an University of Technology, Xi‘an 710048, China;
2. Northwest Engineering Corporation Limited, Xi‘an 710065, China;
3. Xi‘an University of Science and Technology, Xi‘an 710065, China)

Abstract: Landslide surge in the reservoir area endanger safety of the dam and downstream regions. Based
on the numerical simulation of hydrodynamics, complete analytical data can be obtained, which will be-
come an important means to study the process of landslide surge propagation and its interaction with the
dam. The research object in this paper is the #3 deformation body landslide surge of about 1300 m up-
stream of a dam, and a numerical model of three—dimensional landslide surge is established in the reser-
voir area. The accuracy and effectiveness of the landslide model are verified by hydraulic physical model
test. The results show that the variation of surge height and the fluctuation process of water surface ob-
tained by numerical simulation are basically in agreement with the experimental results of hydraulic physi-
cal model, and there are some errors in numerical value. The numerical simulation can reflect the whole
macroscopic process of the wave propagation and its interaction with the dam. Finally, through the data ob-
tained by numerical simulation, the relationship between landslide surge and dam action, and the relation-
ship between moving head and swell height are analyzed .Due to the interaction between the surge and the
dam, the surge caused by repeated turbulence and superposition of water in the reservoir area will cause
greater harm to the safety of the downstream coast. The hydrodynamic pressure of the landslide is related
to the height of the surge and the fluctuating frequency. The necessary circumvention measures should be
taken at the top and downstream of the dam. And the maximum moving head is smaller than the swell
height, while the static method is used to calculate and analyze the stability and stress of the dam, and
the result will be more safety.

Keywords: landslide surge wave; numerical simulation; hydraulic model test; surge height; moving head
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