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Limit Velocity for Lateral Stable Bed in Natural Curved Channels
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Abstract

In this study, an equation is proposed to estimate the limit velocity for lateral stable bed in
a curved channel stream. The stable bed on lateral direction is satisfied when there is no more
deformation occurs on the transverse bed slope and non-scouring condition in a bend. A
theoretical equation for limit velocity is derived using a transverse bed slope model. So, the
limit velocity has its theoretical background in the equilibrium of two forces, lateral shear force
at the bed due to longitudinal flow and the corresponding lateral bed shear force. To verify the
equation, data from four natural river channels were used. There is good agreement between
the calculated values using this equation and the measured values. The corrections in equation
was found to be correlated with the averaged particle Froude number.
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(1) Sacramento River
Section Average Flow depth | Mean Parti- | Transverse | Radius of Remarks
number velocity (m) cle diameter| bed slope Channel
(m/sec) 3 (mm) 5) (m)
(1) (2) 4) (6)
2-L 0.793 1.708 49 0.010 1195.60
2-H 1.165 3.385 10.8 0.018 1195.60
3-L 0.695 2.470 6.3 0.020 805.20
4-L 0.648 3.721 1.6 0.073 549.00
4-H 1.192 7.045 6.1 0.135 549.00
5-L 0.695 4.636 0.7 0.150 549.00
6-H 1.220 2.623 6.1 0.041 610.00
(2) Oship-chon River
Sec.1 0.30 1.480 2.4 0.091 198.00
Sec.2 0.34 1.330 44 0.055 198.00
Sec.4 0.37 1.460 2.0 0.119 198.00
Sec.6 0.40 1.750 8.0 0.072 198.00
Sec.7 0.48 2.560 11.2 0.125 152.00
Sec.8 052 2.850 12.8 0.171 152.00
(3) Fall River
1 0.523 0.280 0.37 0.103 11.00
2 0.442 0.410 0.21 0.193 11.00
3 0.432 0.310 0.21 0.180 11.00
5 0.377 0.310 0.23 0.072 13.50
6 0.346 0.440 0.21 0.170 13.50
8 0.472 0.410 0.22 0.162 13.50
(4) Kaskaskia River
Sec.2 0.402 0.604 0.39 0.004 445.00
Sec.3 0.350 0.874 0.75 0.005 380.40
Sec.5 0.259 1.204 0.28 0.020 380.40
Sec.6 0.210 1.597 0.25 0.079 91.44
Sec.8 0.314 0.892 0.85 0.046 51.20
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