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Fig. 1 Sketch of the riverbank
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Fig. 2 Sketch of the initial bank failure Fig. 3 Sketch of the subsequent bank failure
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Fig. 6 Simulated and measured results of deposition and erosion distribution
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3-D numerical simulation of the influences of bank erosion processes
on navigation conditions: case study of the Taipingkou
Waterway on the middle Yangtze River *

JIA Dongdong', XIA Haifeng’, CHEN Changying', ZHANG Xingnong'

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute
Nanjing 210029, China; 2. CCCC Dredging ( Group) Company Limited, Beijing 100088, China)

Abstract: Riverbank erosion occurs frequently on the middle Yangtze River, which may result in the instability of the
channel navigation. A new riverbank erosion model for the cohesive material was developed by considering the effects
of adjacent cohesion. On the basis of 3-D flow and sediment transport model and the mechanisms of riverbank erosion,
a 3-D morphological model for the Taipingkou Waterway on the middle Yangtze River was developed by using the a-
daptive grid system. The 3-D model was calibrated by the observed data, and the simulated results agreed with the
measured data. The influences of riverbank erosion processes on the navigation conditions were simulated by the nu-
merical model. The developed model is able to calculate the complex morphological changes due to bank erosion. Bed
degradation and bank erosion are enhanced with less sediment load input. Simulated results indicated that the river-

bank stability of Lalinzhou is critical for the stability of navigation conditions on the Taipingkou Waterway.

Key words: bank erosion processes; navigation conditions; 3-D numerical simulation; the middle Yangtze River
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