DOI: 10.3741/JKWRA.2008.41.7.669

EEAXERSE®
AL TR - 20084 7

pp. 669~679

tl 20|SE09| sHAMGH(Rittere] SH)E 0|25 YL BM
Analyses of Overtopping Velocity
using Analytical Solution(Ritter's Solution) of Dam-Break Flow
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Abstract

The present study examines similarity of behavior between an overtopping wave generated by a
plunging wave and a dam-break flow through hydraulic model tests. The dam-break flow has been
employed to estimate the overtopping effect on the basis of the dam-break flow’s behavior similar to
the overtopping. In this study, the overtopping velocity was measured by a modified image technique
using bubble and bubble texture images called bubble image velocitmetry. From the measurements,
the vertical profiles of horizontal overtopping velocity at cross-—sections along the deck were presented
and discussed. Maximum velocity and depth-averaged velocity at each cross-—section were compared
with an analytical solution solving the dam-break flow, Ritter’s solution. The initial water depth of
importance for the solution was determined from the tested wave condition and the overtopping
measurements. The comparison shows that the solution with the initial water depth estimated using
the front velocity of the overtopping wave is in good agreements with the measurements.

keywords : hydraulic model test, overtopping, dam-break flow, analytical solution, bubble image velocimetry
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Fig. 7. Comparisons of the Dam-break Solution and the Overtopping Flow Measurements
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Table 1. Difference between Ritter's Solutions and Measured Overtopping Velocities

t (s (U= Uy)/ Uy (U- Um)S/Uf
Eq. (5) Eq. (6) Eq. (5) Eq. (6)
0.01 -0.056 0.145 0.142 0.060
0.02 -0.355 -0.001 0.238 0.054
0.03 -0.381 -0.054 0.244 0.068
0.04 -0.393 -0.026 0.282 0.138
0.05 -0.335 -0.016 0.261 0.141
0.06 -0.314 0.016 0.251 0.131
0.07 -0.312 0.019 0.242 0.103
0.08 -0.275 0.075 0.232 0.102
0.09 -0.276 0.099 0.220 0.084
0.10 -0.260 0.087 0.193 0.074
0.11 -0.261 0.087 0.200 0.071
0.12 -0.263 0.085 0.189 0.060
0.13 -0.279 0.062 0.175 0.055
0.14 -0.280 0.077 0.161 0.059
0.15 -0.270 0.092 0.157 0.067
0.16 -0.105 0.313 0.163 0.097
0.17 -0.148 0.235 0.131 0.100
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