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Experimental Study on Local Scour around Bridge Piers
by Scour Protection Devices
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Abstract : This study based on the laboratory works, analyzes factors affecting local scour in order to understand
various characteristics of the local scour surrounding bridge piers. Attached with scour protection device as a
method for decreasing local scour, it carries out the laboratory experiments and calculates the scour depth. From the
experiments attached with the scour protection devices, it seems possible to reduce the scour depth as the protecting
plate, column and sacrificial piles are built in the same height with flume bed at pier or footing upstream
interrupted falling-flow. And then it could reduce scour depth. The paper presents the following research results:
First, the decreasing degree of scour depth is in order of protecting column, protecting plate, sacrificial piles and
non-protecting facilities. However, it shows no meaningful difference between protecting column and protecting
plate. Second, when L,/b=0.5~1, the decreasing effect of scour depth reached the maximum of 40 percents.
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Table 1. Parameters affecting scour around piers

Classification Factors

Deunsity of fluid

Fluid properties Viscosity of fluid

Depth of flow

Velocity of the flow approaching
Magnitude of stream discharge
Duration of flow

Flow properties

Grain size distribution
Grain diameter
Sediment density
Cohesive properties
Bed roughness

Bed material properties

Pier dimensions

Pier shape in plan view
Number and spacing of piers
Orientation of piers to approach
flow direction

Opening ratio

Pier shape characteristics
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Fig. 1. Open Channe! Apparatus for the Experiment
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Fig. 2. Pier Model and Protection Models used for experiment
Table 2. The Pier and Protection Device Factors used for Experiment
Pier Model Scoqull’:cr.\rt:;cting ScourP}l’;gecting Sacrificial Piles
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Fig. 3. Comparison of Maximum Scour Depth with Scour
Protecting Column by Nose Angle
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