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Resistance capability and hydraulic characteristics of ring wing
plates against local scour of round ended piers

MOU Xiarr you', WANG Dan', JI Hong lan', LT Churr jiang?, QIAO Churr lin'
(1. College of Water Conservancy and Civil Engineering, I nner Mongolia Agricultural University, H ohhot 010018, China;

2. Yellow River Institute of H ydraulic Research, Zhengzhou 450003, China)
Abstract: Because of the limitations of traditional antt scour measures for piers, we adopted a new device, ring wing plate, to pro-
tect round ended piers against scour. The plate changes the flow structure around the pier by reducing the descending flow, and
thus reduces the scour of the pier by the descending flow. To study the protective effect of the ring wing plate on round ended
piers against local scour, we conducted physical model tests with 3 sizes of round ended piers and 3 installation positions of the
ring wing plate, and analyzed such hydraulic elements as the characteristics of the scour pits around the piers, vertical flow ve
locity, vertical turbulence intensity, and turbulence shear stress. The results show ed that the scour of the 3 types of piers was all
reduced, and the mediunr sized piers had the greatest reduction in scour among the 3 sizes, with a30% reduction in the volume
of the scour pits. After the ring wing plate was installed around the mediunr sized piers, the vertical flow velocity before the
piers declined to 0.039 m/s and the vertical turbulence intensity to 0. 025 m/s; the turbulence shear stress above the plate ir
creased while the turbulence shear stress under the plate decreased. The results indicated that the ring wing plate can reduce the
local scour of piers and has a high practical value.
Key words: round ended piers; ring wing plate; characteristics of scour pit; vertical time averaged flow velocity; vertical turbu

lence intensity; turbulence shear stress; vertical turbulence intensity contour map
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Fig. 1 Flow structure around piers
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Fig. 2 Layout of test facilities
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Fig.3 Model of a round ended pier
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Fig. 4 Layout of cross sections and measuring lines
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Fig.5 Vertical layout of measuring points
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Fig. 6 Cross section I and Measuring line 4
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Fig.7 Cross section VI and M easuring line 4
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Fig. 8 Measuring point B along M easuring line

3 on each cross section
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Fig. 10 Cross section VI and M easuring line 4
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Fig. 12 ertical distribution of turbulence shear stress on Cross section IT
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Fig. 14 ertical distribution of turbulence shear stress on Cross section VI
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Fig. 15 Horizontal distribution of turbulence shear stress on Cross section VI
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