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Experimental study on erosion of sand beds with different slopes by plane jet with inclined angles
GAO Yaping"? ,WANG Yuchuan'? ,ZHENG Yanan®, WU jie'"*
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semi-arid Areas of Ministry of Education ,
Northwest Agriculture and Forestry University ,Yangling 712100,China;

2. College o f Water Resources and Architectural Engineering s Northwest A&F University sYangling 712100 ,China)
Abstract: The utility of jet dredging has been widely used and played an important role in dredging projects. It is important to
explore its results with different jet factors and dredging factors, which can improve dredging efficiency. In this paper, the ero-
sion processes of sand beds with different slopes by the plane jet with inclined angles were investigated with different jet veloci-
ties, jet angles and slopes of sand bed, shapes of scour holes, and characteristics of turbid flow outside the crater. The results
showed that; There were geometric similarities of the scour holes with asymmetrical geometry and downstream-toward profiles;
The development processes of the scour holes can be divided into three stages:initial stage,development stage and stable stage;
The depth of the scour holes developed with time as a logarithmic relationshp,and the erosion rate reached the largest when the
crater depth reaches half of the maximum depth; With the increase of jet angle, the areas of two-dimensional crater decreased
firstly and then increased. It reached its minimum value when the jet angle was at 45°; The volumes of sediment erosion and the
speed of turbid flow outside the crater increased with the slopes of the sand bed. However, the growth trend slowed down after
the slope was greater than 10%.
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Fig. 1 Gradation curve of sediment particle size
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Fig. 2 Jet nozzles
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Fig. 3 Photo of two-dimensional erosion profile
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Fig. 4 Diagram of jet nozzle angles
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Tab. 1 Experimental parameters under fixed jet conditions

No. n/ %o 0/° By/mm Dso/mm h/mm Ug/(m+ s1) &,/ mm E,
01 0.70 60 0.8 0. 147 10 4.31 29.0 2.57
02 0.70 60 0.8 0. 147 10 3.24 19.5 1.93
03 0. 70 45 0.8 0. 147 10 4. 28 30. 5 2.55
04 0.70 45 0.8 0. 147 10 3.28 21.5 1. 96
05 0. 70 30 0.8 0. 147 10 4.25 36. 5 2.53
06 0. 70 30 0.8 0. 147 10 3.39 22.0 2.02
07 2.20 60 0.8 0. 147 10 4. 20 27.0 2.50
08 5.40 60 0.8 0. 147 10 4,21 32.0 2.51
09 11. 27 60 0.8 0. 147 10 4. 11 33.0 2.45
10 22.05 60 0.8 0. 147 10 4.39 39.5 62
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Fig. 5 The diagram of geometric parameters

of a scour hole
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Fig. 6 Dimensionless profile of a stabilized scour hole
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Fig. 7 Variations of the maximum depth of the scour hole with time
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Fig. 8 Scour hole size at different jet angles
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