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Study on collapse-retreat patterns and bank erosion rates of alluvial riverbanks//WANG Yangui', CHEN Yin'",
CHEN Kang'? (1. International Research and Training Center on Erosion and Sedimentation, Beijing 100044, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: To intensively study and predict the lateral evolution of alluvial rivers, the theories of riverbank erosion and
stability are used to discuss the patterns and the rates of riverbank collapse-retreat in this paper. Based on the mechanism of
the riverbank collapse-retreat, three types of analysis models are proposed, which are the sinking-slipping failure, the
sinking-toppling failure and the falling failure. Combined with the lateral erosion of river banks, the longitudinal scour of
river bed and the critical condition of bank failure, the formula of bank erosion rates is derived. The hydrological data and
soil properties of the Yellow River and the Yangtze River were used to validate the proposed formula. The results show that
the estimated retreat distance and erosion rates are in consistent with the actual erosion rates of the Yellow River and the
Yangtze River, indicating that the proposed collapse-retreat patterns and the formula of bank erosion rates are reasonable.
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