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Characteristics of Open-Channel Backstep Flow with a Trench
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Characteristics of open-channel backstep flows with a trench are experimentally investigated. The experiments were conducted by
controlling a tailwater depth so that a hydraulic jump was generated downstream of the trench. In the one-dimensional investigation
relative energy head losses and locations of the hydraulic jump were measured for various aspect ratios of the trench.
Two-dimensional velocity measurements were also performed at the trench section by using a high-resolution video camera with
1304x1024 pixels. Mean and turbulent velocity distributions and the Reynolds stress distributions at a longitudinal cross-section
were measured by applying a particle tracking velocimetry (PTV) technique. It was made clear that energy loss due to backstep is
closely related to the aspect ratio of the trench and the size of recirculating region. In addition, it was observed that quite a periodic
oscillation of a hydraulic jurmp was produced for a specific aspect ratio of the trench and its frequency characteristics were

~ examined in detail.

Keywords : backstep flow, image analysis, particle tracking velocimetry, open-channel turbulence, energy dissipation,

hydraulic jump, trench flow
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