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Fig. 9 Variation diagrams of the bed response vs. time within 2 wavelengths (¢ = 0.1)
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Fig. 10 Nephograms of the bed elevation shape functions within 2 wavelengths (¢ = 0.05)
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Fig. 11  Nephograms of the bed elevation shape functions within 2 wavelengths (¢ = 0.1)
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Coherent Disturbance Structures and Bed Topography
Responses in Large Depth-to-Width Ratio
River Bends With Constant Curvatures

GAO Shu-xian', XU Hai-jue'?, BAI Yu-chuan'?
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety
( Tiangin University) , Tiangin 300072, P.R.China;
2. Institute of Sediment on River and Coastal Engineering,

Tiangin University, Tianjin 300072, P.R.China)

Abstract: The bed topography is the result of the dynamic response of a complex meandering
river system, and is an important factor influencing the further river development. Based on me-
andering rivers characterized by large depth-to-width ratios, the relation between the hydraulic
structure and the bed topography was explored. The flow characteristics and bed topography re-
sponses were discussed through coupling of the N-S equations, the sediment transport equa-
tions as well as the bed deformation equations, and with the perturbation method. Research re-
sults show that shallows and deep grooves present regular responses under the effects of 2D
flow disturbances. For a zero curvature, the bed topography shows an anti-symmetric distribu-
tion about the channel centerline; while for a non-zero curvature, the channel centerline devi-
ates toward the concave bank. Finally, the criteria for the judgement on the stability of the bed
topography influenced by the Reynolds number, the disturbance wave number and the decay ra-
tio of the bed topography, are given.

Key words: meandering river; large depth-to-width ratio river bend; coherent disturbance

wave; dynamic bed topography response
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