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Utilizing Particle Image Velocimetry to Analyze the Flow Field and
Scour Potential around Different Pier Structure Shapes
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Abstract

Pier scour is a common three-dimensional hydraulic phenomenon in river channels.
During extreme rainfall events, the resulting surge in rivers can increase the risk of bridge
collapse due to significant scour. Therefore, investigating the effectiveness of different pier
designs for mitigating scour-related damage is a crucial topic in engineering practice.
Considering the constraints of time, budget, and manpower, laboratory flume experiments using
pier models were selected for this study. Three different counter-scour devices were proposed
here: (1) inclined plates, (2) grooves, and (3) perforated columns. Their performance was
carefully examined under the well-controlled flow conditions. Specifically, particle image
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velocimetry techniques were used to measure the flow velocity field around the piers,
facilitating the development of an optimal counter-scour design.
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