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THE FORMATION OF BOUNDARY WAVES IN CLOSED CONDUITS
WITHOUT FREE WATER SURFACES
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One of the most significant features of small scale boundary waves under open channel flow is the phase lag
between the water surface and bed surface elevations. It is suspected that the presence of the free water surface has
some relations with the formation of boundary waves. Are boundary waves not formed without free water surfaces?
Though there is not a clear answer to this problem, there are only few studies on the bed configurations in closed
conduits without free water surfaces. Therefore, one of the main purposes of this study is to reveal the conditions for
the formation of boundary waves in closed conduits, and compare with the analytical results proposed by Seki and
Izumi®. In experiments, we used a small-scale experimental conduit in which water and sand are circulated by a pump.
We measured the distribution of flow velocity and the bed configurations by taking photos continuously. As a result,
these experiments showed that flat boundaries become unstable when the Euler number increases to become larger than
the critical value, and that this critical Euler number depends on the dimensionless tractive force. It was found that

results of the analysis were consistent with the experimental results.
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