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Experimental Investigation of Local Scour around Bridge Pier Group

E. Rashno, Z. Amir Reza and M. Karimaei Tabarestani

Abstract: The main scope of the present study is to evaluate the maximum scour depth in clear water conditions
around the pier groups with two layouts (two-pier layout and three-pier layout). The distance and the angle between
piers have been variable. The distance between piers (G) in both layouts was between 2D and 10D (D is the circular
pier diameter) and the angle between flow direction and piers alignment in two-layout was between zero and 90
degrees. The results of two-layout showed that by increasing the distance between pier from 2D to 10D, the
maximum scour depth around the first and the second pier increased and then decreased. The maximum scour depth
around the first and the second piers peaked at 1.19 (in 5D) and 1.09 (in 4D) times greater than maximum scour depth
around single, respectively. In addition, for increasing the flow attack angle from zero to 90 degrees, the maximum
scour depth around the second pier increased by 14%. The results of three-pier layout showed that by increasing the
distance between pier from 2D to 10D the maximum scour depth around the first and the second pier increased and
then decreased. The maximum scour depth around the first and the second piers peaked at 1.18 (in 4D) and 1.07 (in
5D) times greater than the maximum scour depth around single, respectively. The maximum scour depth around the
third pier peaked at 0.86 times greater than the maximum scour depth around the single pier in 6D.

Keywords: Bridge pier scouring, Pier group, Experimental modeling, different pier space, different angle of flow
attack
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Fig .1. Piers bridge in laboratory
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Table 2. Experimental results for single pier
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Table 3. Experimental results for 2-pier layout in line
with flow

Test No. G d.,/d, d./d,
N2 2D 1.123 0.92
N3 3D 1.150 0.97
N4 4D 1.150 1.09
N5 5D 1.192 1.027
N6 6D 1.150 1.013
N7 7D 1.150 0.959
N8 8D 1.136 0.932
N9 9D 1.136 0.945

N10 10D 1112 0.959
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Fig .4. Scour depth variation for first and second
pier with pier space variation
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Table 4. Experimental results for 2-pier layout with angle
variation (D=4cm)

Test pier g~ G Kg=dyag/d;, Ku
No. )

N2 F 0° 3D 115 1.16
N4 F 5D 1.19
N6 F 7D 115
Ni1 F  90° 3D 1.25 118
NI2 F 5D 1.17
NI3 F 7D 111
NI S 0° 2D 0.92 1.01
N2 S 3D 0.97
N4 S 5D 1.09
N6 S 7D 1.027
Ni4 S 30° 2D 1.0 1.06
NI5 S 3D 1.01
N6 S 7D 115
NI7 S 60° 3D 1.05 113
NI8 .y 5D 1.20
N9 . 7D 113
NIl . 90° 3D 1.25 118
NI2 o 5D 1.17
NI3 o 7D 111

F: Front pier and S: Second pier
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Fig .7. Scour depth variation for first, second and third
pier with pier space variation
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Table 5. Experimental results for 3-pier layout in line
with flow

Test No. G dsi"'lrds dsz,-"rds dsaﬂ'fds
N20 2D 1.150 0.959 0.822
N21 3D 1.150 0.986 0.822
N22 4D 1.178 1.027 0.822
N23 5D 1.178 1.068 0.767
N24 6D 1.164 1.027 0.863
N25 8D 1.164 0.959 0.698
N26 10D 1.150 0.973 0.781
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