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Experimental study on the influence of the length of ice cover
in front of pier on local scour of bridge pier

WEI Song'?, DAI Qichao', WANG Xudong!, LI Gen!
(1. School of Civil and Hydraulic Engineering. Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Civil
Engineering Structures and Materials, Hefei 230009, China)

Abstract: Rivers in cold areas often form ice cover or ice plug in winter, and the ice cover will change
the hydraulic boundary conditions of rivers and adversely affect the safety of river bridges. The devel-
opment of ice cover has a great impact on the local scour of the bridge pier foundation, but there are
few studies at present. The model of the pier and ice cover was constructed in the indoor water tank,
and the hydraulic test was carried out under the condition of a certain forward velocity considering the
length of the ice cover in front of the pier. The morphological characteristics such as the depth and
width of the scour pit and the horizontal flow velocity of some monitoring points around the pier were
measured, and the influence of the length of the ice cover in front of the pier on the local scour of the
pier was analyzed. The results show that, compared with the condition without ice cover, the exist-
ence and length of the ice cover will accelerate the local scour process and intensify the scour degree of
the pier foundation, and the depth of the pit and the height of the sand dune behind the pier will in-
crease in the equilibrium state of scouring correspondingly. As the length of the ice cover reaches a
certain limit value, the degree of scouring is gradually weakened, and the indicators will tend to stabi-
lize; the longitudinal horizontal velocity of the water flow under the ice cover is distributed in the “5”
pattern of small upper and lower layers and large middle layers. The flow velocity gradient and Reyn-

olds shear stress values of the lower water flow in front of the pier are correlated with the equilibrium
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scour depth, and the change in flow velocity gradient and Reynolds shear stress in the lower water

flow in front of the pier caused by the presence of the ice cover should be the main reason for the

change in the degree of local scour.,

Key words: length of ice cover; local scour; flow velocity distribution pattern; flow velocity gradient;

Reynolds shear stress
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