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Numerical Simulation of Retrogressive Pebble Deposition in
the Changing Slope Zone of a Mountainous River
LEI Ming, YU Haiti, XU Zexing, WANG Xiekang :
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Abstract: Most of the riverbeds in the mountainous area are composed of pebble sediment with a wide size distribution, and the riverbed slope
changes obviously. Affected by sediment supply and water flow, the erosion and deposition processes in different river reach are complex and
changeable, and the retrogressive deposition and flash flood occurs frequently. In order to analyze the influence of sediment supply on the river-
bed deformation and water level change in mountainous rivers, the process of retrogressive deposition of gravels in a typical mountainous river is
simulated based on the CFD—DEM coupling method, and the calculated results are compared with the flume test data. The calculation results
show that once sediment is deposited in the downstream due to the slope of river bed becoming gentle, it will rapidly spread to the upstream,
which will lead to a wide range of river bed rise. Besides, the initial position of deposition, the rate of deposition and the thickness of deposition
are related to the concentration of sediment, the velocity of water flow and the particle size. The decrease of the flow rate and the increase of the
intensity of sediment supply will result in a faster rate of the retrogressive deposition and the thinner thickness of river bed. Furthermore, the sedi-
ment deposition in the mountainous river may lead to a significant rise in the water level along the channel. In the front of the deposition, the wa-
ter level increases most sharply. As the development of the retrogressive deposition, the water level at this position will fall slightly and tend to be
stable. The results demonstrate that sediment supply conditions play important roles in the deformation of rivereds and the occurance of flow-sedi-
ment disasters in mountainous rivers. This provides a theoretical basis for revealing the mechanism of the disasters caused by flood and sediment.
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Fig. 3 Sediment supply scheme and particle size distribu-
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