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A Study on Stability of Levee Revetment in Meandering Channel
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Abstract

The levee protect lifes, houses, and properties by blocking overflow of river. The revetment is forced to be covered on the
slope of levee in order to prevent erosion. The stability of revetment is very important enough to directly connected to the
stability of levee. In this study, the weak points of revetment on meandering channel were found by movable revetment
experiment and the velocity and the water surface elevation (WSE) were measured at main points. The 3-D numerical
simulations were performed under same conditions with experiment. And unclear flow characteristics by the limit of measuring
instruments were analyzed through numerical simulation. Consequently, the section of large wall shear stress and the failure
section are almost the same. Despite of small wall shear stress, the revetments located at right bank were carried away because
of circulation zone due to secondary flow by meandering. With existing riprap design formula, the sizes of riprap determined
using maximum local velocity were 1.5~4.7 times greater than them using mean velocity. As a result of this study, it is
necessary to calculate the size of riprap in other ways for meandering and straight channel. At a later study, if the weighted
value considered the radius of curvature and shape of hydraulic structure is applied to riprap design formula, it is expected
that the size of revetment was evaluated rationally and accurately.

Keywords : meandering channel, stability of revetment, wall shear stress, hydraulic experiment, numerical
simulation
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Fig. 5. The Distributions of Wall Shear Stress at Bottom and Slope of Levee
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Table 3. Calculation of Riprap Diameter with Average and Maximum Velocity

Cross Case 01 Case 02 Case 03
section Avg. Max. C, Avg. Max. C, Avg. Max. C,
XS #03 0.009 0.028 2.97 0.013 0.030 2.42 0.016 0.029 1.88
XS #04 0.011 0.036 3.35 0.015 0.035 2.33 0.020 0.030 1.50
XS #04.5 0.010 0.046 4.64 0.016 0.054 3.44 0.020 0.069 3.49
XS #05 0.010 0.047 4.66 0.014 0.053 3.73 0.017 0.053 3.11
XS #06 0.011 0.040 3.67 0.015 0.048 3.25 0.017 0.048 2.77
XS #07 0.011 0.039 3.54 0.014 0.044 3.14 0.016 0.047 2.90
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