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Dynamic Characteristics of Multiple Bars in the Channels with Erodible Banks
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Abstract

In this study, the development processes of multiple bars in the channels with erodible banks were
investigated by double Fourier analysis. The initially straight channels in the experiment flume were
widened with eroding the side banks, and the multiple bars were generated and grew due to stalling of
the sediment on the bed. The bars migrated downstream and the size of the bars increased with time. The
flow was separated around the bars, and the bed and banks near the bars were scoured due to the impinged
secondary flow. The morphologic changes were accelerated by the bank erosion, which affected the
fluctuations of sediment discharge downstream. The double Fourier analysis of the bed waves showed that
1-1 mode (alternate bar) was dominant at the initial stage of the channel development. As time increased,
2-3 mode (central or multiple bars) was dominant due to the increased width to depth ratio. Moreover, the
number of bars in a cross section of the channel were increased due to the non linearity of alternate bars.
The width to depth ratio was increased by the bank erosion, which affected the bar migration and the bar
wavelength. However, the dimensionless tractive force was decreased by it.
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Fig. 1. Sketch of Experimental Setup

Table 1. Experimental Conditions

Run Water Discharge | Bed Slope | Mean D'ia. of Bed Initial Water Width/ Remarks
(L/s) (%) Material (mm) Depth (m) depth
1 3.97 1/100 14 0.011 76.0
2 45 1/100 1.25 0.0141 59.1 Jang (2003)
3 35 1/67 1.25 0.0093 89.9 Jang (2003)

(c) T=60 min.
Fig. 2. Experimental Results for Run-1
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(b) T=30 min.
= T

(d) T=90 min.
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