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中文摘要: 山区河床组成多为宽级配卵砾石颗粒、沿程河床比降陡缓相接，受泥沙补给及水流过程影响，不同河段冲淤变化复杂多变，溯源淤积引发山洪现象频繁发生。为探究泥沙补给条件的变化对于山区河流河床冲淤变形以及水位变化的影响，作者以变坡陡比降河道为研究对象，通过计算流体力学（computational fluid dynamics，CFD）与离散元（discrete element method，DEM）耦合的方法对不同来水来沙条件下典型山区河道中卵砾石的溯源淤积过程进行了数值模拟，并将计算结果与室内水槽试验结果进行了比对。计算结果表明：强输沙水流由陡比降河道进入缓比降河道后，泥沙一旦在下游发生淤积，便会迅速向上游传播，进而导致河床大范围淤积抬高。溯源淤积的起始位置，发展速度以及淤积床面的厚度与上游泥沙补给强度、水流速度、颗粒粒径等因素有关，来流流量越小、泥沙补给强度越大，溯源淤积的起始位置越靠近河道上游，淤积发展速度越快，淤积床面厚度越小。泥沙淤积会导致淤积段沿程水位显著升高，在淤积锋面处，水位变动最为剧烈，水位增加明显，随着溯源淤积的继续发展，该位置处的水位会稍加回落并且趋于稳定。由此可见，山区河流泥沙补给条件的改变对于河床变形以及水沙灾害具有重大的影响，为揭示山洪泥沙灾害的致灾机理提供了理论基础。
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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 riverbed 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 sediment 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 water 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-sediment 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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