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Fig. 2 Layout of the experimental meandering channel
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Fig. 3 Comparison of depth-averaged velocity between simulated and measured results
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Fig. 4 Simulated and measured vertical velocity distribution at typical cross-sections
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Fig. 5 Bank erosion processes and its flow structure variations
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Numerical simulation of bank erosion processes with composite
materials and variations in flow structure *

JIA Dongdong', HEI Pengfei’, SHAO Xuejun’, ZHANG Xingnong'
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute ,
Nanjing 210029, China;2. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China;
3. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract; Riverbanks with composite materials are commonly found on alluvial rivers. Lateral erosion processes of
such banks are very different along the vertical direction. On the basis of three-dimensional (3-D) flow and sediment
transport model and mechanisms of riverbank erosion, a 3-D numerical method was developed for simulating bank ero-
sion processes with composite materials using the adaptive grid scheme. The 3-D numerical method is applied to a con-
ceptual meandering channel, and to simulate the variation of 3-D flow structure as erosion of the bank progresses. Re-
sults show that the main flow migrates towards the concave bank after the erosion of bank toes, and then, a new sec-
ondary flow structure with reverse direction compared to the initial secondary flow structure is formed on the bank toe.
The main flow migrates further towards the concave bank after the collapse of upper layers, and the new secondary
flow structure on the bank toe disappears. Again, the main flow migrates towards the concave bank after the erosion of
bank toes. Thus, the main flow migrates towards the concave bank step by step, resulting in a continue bank erosion

and channel migration.

Key words: riverbanks with composite materials; bank erosion processes; flow structures; 3-D numerical simulation
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