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NUMERICAL ANALYSIS OF RAPIDLY VARIED
UNSTEADY FLOWS IN OPEN CHANNEL

By Yoshiaki IWASA and Akihide TADA

Synopsis

The present study deals with the development of numerical analysis of rapidly varied
unsteady flows in a flume and in a river, like bore and surge. The fundamental equations
consist of continuity and momentum equations and are transformed into the characteristics
forms. Finite difference scheme for the method of characteristics will be improved by
introducing parabolic interpolation instead of linear interpolation. Comparative studies of
numerical analysis with Lighthill's linear theory and hydraulic experiments have been made
on simple waves in an ideal channel and rapidly varied unsteady flow in a flume. The
results shows that the improved method of characteristics will usefully be applied to rapidly
varied unsteady flow in a uniform flume.
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Fig. 8 Numerical behavoir of wave front in CASE 2
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Fig. 11 Comparative representations of rapidly varied unsteady flows in flume (CASE-])
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Table 2 Computational errors in continuity
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Fig. 12 Comparative representations of rapidly varied unsteady flows in flume
(CASE-C, 4x=0. 05m, 4t=0, 001 sec)

equation after integration
Time Cr
(sec) CASE-] CASE-C
1.0 0.982 0.990
2.0 0. 987 0. 993
3.0 0.989 0.996
4.0 0.992 0.998
5.0 0.994 1. 000
6.0 0.982 0. 999
7.0 0. 960 0.999
8.0 0.959 0.998
9.0 0. 986 0.997
10.0 1.001 0.995
11.0 1.020 0.994
12.0 1.028 0.992
13.0 1.033 0. 991
14.0 1.016 0.989
15.0 1.023 0.988
16.0 1.017 0. 986
17.0 1.017 0.984
18.0 1. 019 0. 981
19.0 0.978
20.0 0.976
21.0 0.974
22.0 0.973
23.0 0.970
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