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Fig.2 Comparisons of water levels between the proposed model and a one-dimensional non-uniform model
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Fig.3 Design flood hydrograph
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Fig.4 Water level hydrograph at the downstream boundary
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Table 1 Size distribution of riverbed material

/%
/
mm
0.0032 0 15
0.0140 0 1
0.0240 0 4
0.0370 2 6
0.0510 2 8
0.0750 2 10
0.1060 3 14
0.2500 16 33
0.4250 40 4
0.8500 26 5
2.0000 5 0
4.7500 4 0
5~13
2.5~3.0m.

1.0~2.0m
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Fig.5 Prediction of riverbed variation
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Quasi-three-dimensional mathematical model of total sediment transport
in orthogonal curvilinear coordinates

ZHU Mu-lan' JIN Hai-sheng’
1. Water Resources and Environmental Institute  Xiamen University of Technology ~ Xiamen 361005 China
2. Research and Development Center ~ Nippon Koei Co. LTD. Tsukuba 300-1259  Japan

Abstract In order to predict the erosion and deposition conditions of a riverbed especially the conditions near a planned
weir a quasi-three-dimensional simulation model of total sediment transport in orthogonal curvilinear coordinates was
developed. The model considered not only the sediment sorting effect but also the difference between streamline curvature
and channel curvature. The model was verified by the measurement data of a river where the weir is being re-planned.
The results show that the calculations basically agree with the measurements. The verified model was then used to predict
the erosion and deposition under the conditions of design flood. The prediction results indicate that the calculated water
levels of the proposed model are in good agreement with those of the one-dimensional non-uniform flow model and the
topographical characteristics of the river channel. It is also indicated that the prediction of riverbed deformation agrees
with the characteristics of the river channel and flows the maximum erosion depth near the weir is about —3.0m and
the erosion and deposition depths along the whole river reach are in the range of — 3.0 m to 3.0 m. Therefore the

planned channel has good stability and the selected location of the planned weir is suitable.

Key words weir quasi-three-dimensional model total sediment transport bed load suspended load streamline

curvature SIMPLER method



	F5: 
	F6: 
	F7: 
	F8: 
	F9: 


