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Abstract

Various types of river confluences with different geometry are known where the
separation zone is formed immediately downstream from the confluence and has various
sizes and shapes. It follows that analyzing the flow around a river confluence is a com-
plicated problem.

An analytical and experimental study was carried out on the mechanics of a river
confluence in this report. A water flow discharging normally into a main water flow
was taken as a simplified model of a river confluence.

The following is an outline of the results obtained from the analysis :

a) The trajectory of positions of maximum velocity along the tributary were nor-
malized to an identical elliptic arc by parameters. These parameters were calculated by
the analysis of water-surface profile and velocity distribution.

b) A maximum value of the depth of water appeared immediately upstream from
the confluence. On the contrary, the minimum depth occurred at the cross section of
the deepest tributary penetration. These values were calculated by a similar mode of
analysis as a).

¢) The separation zone which was formed immediately downstream from the con-
fluence had similar shapes. Its maximum width and length were normalized by a new
parameter. Rouse’s parameter? was modified by the ratio of widths of the tributary to
the main flow and applied to normalize its maximum width and length.

d) Gortler’s solution!® for a diffusion of a jet was applied to the velocity distribution
of the flow in a modified version. A parameter occurring in the solution was obtained
from experiments; ¢=55 to 6.0 for /[/D=<10 and it increased with distance as ooc/V%

e) An attempt was made to evaluate the energy aquisition of the main flow by an
analysis which used to be carried out on a junction of pipes. Values of the coeflicient
of loss of the velocity head were small enough to be neglected as compared with the

values in pipes.
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B 1-1  Schematic Representation of River Confluence
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2-1  General View of Experimental Equipment
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3-12 Distribution of Width of Flow of Opposite Direction to Main Flow
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3-16 Variation of the Parameter, s, with Distance along the Maximum Velocity Arc
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