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LOCAL SCOUR AROUND BRIDGE PIERS
IN AN OSCILLATORY FLOW

By Hirotake Imamoro, Kunio Onrosur and Tatsuya KUNisHI

Synopsis

In order to anticipate various aspects of local scouring phenomena around a
bridge pier, a dynamic and flexible model will be necessary which reflects the
essence of the phenomena. Such a model was constructed considering tractive force
due to horseshoe vortex, geometrical similarity of scour hole and mass balance of
sediments in the scour hole. The model explained the feature of scouring process
which has been observed in flume experiments under oscillatory flow conditions,
such as scouring and deposition of scour hole associated with the change of flow
direction. The model was considered useful for rough estimation of maximum scour
depth at least.
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Table 1. Hydraulie conditions for experiments
Run No. | UneT/D |H/D|D/d| Tetrw | D | Qe H |U..| d T | T.
A-1 4045 1.12 | 93.7 | 0.0243 | 8.90 | 20.0 | 10.0 | 20.0 | 0.10 | 1800 | 15.6
A-2 2022 1.12 | 93.7 | 0.0243 { 8.90 | 20.0 | 10.0 | 20.0 | 0.10 | 900 | 16.5
A-3 674 1.12 | 93.7 | 0.0243 | 8.90 | 20.0 | 10.0 {-20.0 | 0.10 | 300 | 16.7
A—4 225 1.12 | 93.7 | 0.0243 | 8.90 | 20.0 | 10.0 | 20.0 [ 0.10 | 100 | 16.6
B-1 6000 1.67 | 63.2 { 0.0243 | 6.00 | 20.0 | 10.0 | 20.0 | 0.10 | 1800 | 12.5
B—2 3000 1.67 | 63.2 | 0.0243 | 6.00 | 20.0 | 10.0 | 20.0 | 0.10 | 900 | 11.0
B-3 1000 1.67 | 63.2 | 0.0243 { 6.00 | 20.0 | 10.0 |20.0 | 0.10 | 300 | 13.2
B—4 333 1.67 | 63.2 | 0.0243 | 6.00 | 20.0 | 10.0 | 20.0 | 0.10 { 100 | 13.9
C—-1 7500 2.08-{ 50.5 | 0.0243 | 4.80 | 20.0 | 10.0 | 20.0 | 0.10 | 1800 | 8.2
C-2 1250 2.08 | 50.5 | 0.0243 | 4.80 | 20.0 | 10.0 [ 20.0 | 0.10 | 300 | 11.5
D-1 3188 2.45 | 50.5 | 0.0167 | 4.80 { 20.0 | 11.8 | 17.0 | 0.10 | 900 | 8.3
D-2 3188 2.08 | 50.5 | 0.0176 | 4.80 | 17.0 | 10.0 | 17.0 | 0.10 | 900 | 8.2
D-3 3188 1.67 150.5 | 0.0189 | 4.80 { 13.6 | 8.0 /17.0|0.10 | 900 | 8.4
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Fig. 1. Contour line of bed elevation.
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Fig. 2. Variation of bed elevation with time in the plane of symmetry.
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