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STUDY ON THE PROCESS OF ALTERNATING
BAR DEVELOPMENT

By Yuichiro FUNTA, Yoshio MURAMOTO and Shuji HORIIKE

Synopsis

Alternating bars in rivers are very interesting phenomina and one of the most important
problem in river mechanics. The hydraulic conditions of their formation and flow
characteristics over them have been studied by many investigators and were clarifed in
authors’ previous papers. But the process and mechanism of their development have not
yet been made clear, neverthless which are expressed in several stability theories by
using basic equations in fluvial hydraulics with various kind of assumptions and are solved
by mathematical and numerical methods, because no confirmative investigation has been
conducted on them by means of detailed expriments. The elucidation of this process and
mechanism not only varifies the validity of assumptions in stability theories, but also throws
some new light on the physical meanings of hydraulic parameters of bar formation and
prediction of bar deformation under varing flow condition.

Several experiments with detailed measurement of bar geometry and stream bed variation
is carried out, changing channel width broadly in this study. It is suggested that this
process is devided into three stages on considering development of bar geometry and the
mechanism. These stages are as follows: Ist stage is the period in which bar edge has
become clear and bar length has almost developed, 2nd stage is the period in which bar
increases in its height to a equilibrium value, and 3rd stage is a kind of equilibrium state
of bar geometry. Longitudinally averaged bed shows a Quosset hut-shape cross section in
the 2nd stage, the height of which increases corresponding to bar height, due to lateral
sediment transport caused by meandering characteristic of flow over alternating bar. On
these results of the experiments, the time during which bar has developed is proved to
be propotional to product of channel width (or bar length) and bar height devided by bed
load per unit width.
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Table 1 Condition of experiments

Run No, discharge Clv.:IaiS&e ' deptn Fi?(l)l.de eﬁglr)%y v:llziziiléy dutll'(a)‘t’ivon
Q B h F I Ux T T,

(1/sec) (cm) (cm) r . (cm/s) (min) (min)
A-1 3.00 55 1.65 0.84 0.00578 2.9 501 354
A-2 3.00 55 1.37 1.13 0.01009 3.5 94 —
B-1 1.39 30 1.50 0.80 0. 00659 2.9 309 147
B-2 1.43 30 1.36 0.96 0.01508 3.5 136 55
Cc-1 3.00 40 1.77 1.09 0.009475 3.8 98 44
C-2 1.95 40 1.26 1.13 0.009347 3.2 162 66
D-1 43.78 200 4.15 0.84 0. 003507 3.6 366 270
D-2 43.78 200 4.32 0.79 0. 002592 3.1 560 560
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Fig. 5 Change of bar geometry with time
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Fig. 13 Examples of Quosset-hut shape of longitudinally averaged stream bed
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Table 3 Effect of parallel groin on alternating bar geometry

time geometry of individual bar mean value
-0 Iz (m)| 2.48 1.87 2.53 1.30 1.25 1.89

Zp (cm) | 1.80 2.65 3.00 2.60 1.85 2.38
T =42 I, (m)y| 0.63 0.68 0.66
left Zg (cm) | 0.75  0.60 0.68

l; (m)| 0.63 0.80 0.8 0.56 0.69
right

Zg {cm) | 0.75 1.05 0.70  0.45 0.72
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