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Experimental Study on Local Scour of Cylindrical Pier under
Different Hydraulic Conditions
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Abstract: The local scour of pier is the main cause of bridge damage by water. It is of great signifi-
cance to study the influence of local scour on bridges under different hydraulic conditions. Based on the
flume scour test of cylindrical pier in difference flow velocity and water depth, this paper explores the
local scour development around the cylindrical pier, especially the influence of flow velocity and water
depth on the local scour. The experimental results showed that the maximum depth and scour hole
range developed rapidly in the early stage. Then the development gradually slowed down until the lo-
cal scour is in an approximate equilibrium stage. The maximum scour depth appeared on the side of
the pier and eventually in front of the pier around. The minimum scour depth was directly behind the
pier. The minimum scour depth behind the pier was less than 50% of the maximum scour depth. The
flow velocity and water depth are the key factors affecting the local scour of the pier. The maximum
scour depth and scour depth increases with the increase of velocity and depth of flow. Compared with
water depth, the scour depth and scour hole range were affected more by flow velocity.
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Fig. 1 Wave flow tank test system
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Fig. 3 Determination of flow velocity in water at 0.1 m depth
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Table 1 Flow velocity results of sediment moving
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Fig. 5 Layout of the measuring points around the pier
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Table 2 Setting of test condition parameters

T Wi/ (mes ) K /m
1 0.30 0.5
2 0.35 0.5
3 0.40 0.5
4 0.35 0.4
5 0.35 0.6
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Fig. 7 Maximum scour depths of main measuring points
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Table 3 Maximum scour depths and scopes after 3h scour

with difference flow velocity

W/ (mes ) KW/m REE/em S /em K /em
0.30 0.5 6.1 32.1 43.4
0.35 0.5 8.2 41.2 56.0
0.40 0.5 10.1 45.1 72.4
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Table 4 Maximum scour depths and scopes after 3h scour

with difference water depths

W/ (mes ™) AKHE/m WE/em 5 /em KE/cm
0.35 0.4 7.5 39.8 56.4
0.35 0.5 8.2 41.2 56.0
0.35 0.6 8.9 41.6 55.2
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