5538 HH 3 1)
Vol. 38 No.3

KM K B Bt R

Advances in Science and Technology of Water Resources

2018 455 H
May 2018

DOI;10. 3880/j. issn. 1006 -7647.2018.03. 0015

A 52 )53 38 v it 21 255 R 4L B AR Il 48 i 1y oo i e

IO BEART K OW, RSN F A
(1. AT R B R 5 TRRB WAL FTE 0500315 2. IR LI AC: (AL R0) TR R2E %, L

FZ . A T RATH R 30 p R R BT 18] 69 7% K2 A2 3R R B) A R 68 ok R4 R R 3T Rk Bh
A F A FLUENT 49 8 52 SUF 205 4k Ao 3h WA AT HOR | 5 % i 7 i 38 5% 208 69 R 8 3] 2 71 A= 3k
JE A e T B A A BR @ g sy R sl i R 5 R @ AR 0 ALK A 5L LR @ R T R AT 1)
893 & TAC, SHALR T IR 69 8 R SO IR AR SR AR LR I ROk A i R B AR I R A R B R AR
., EREY BT RRKRRE PRTGEBRAGEMOBENER SRR ERB AN ERK
BE—AE T RE S 30R B B AR AR R AR 45% |, Yo R A ARSI Y 40% |
I B ALA BT T

IR AL B SRR R BAAAE D 3D R AR B TS K
FE 43S . U443,;0352 SCERAREAD : A
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Abstract: To obtain the time evolution of the local scour of bridge piers and to explore the scouring characteristics of piers
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with different cross sections, the user-defined function and the dynamic mesh updating technique of the computational fluid
dynamics software FLUENT were used. The bed shear stress considering the enhancement effect of turbulence vortex and
the critical shear stress considering the influence of the bed slope were calculated to obtain the sediment transport rate. The
dynamic variation of bed topography with time was achieved by the relationship between sediment transport rate and bed
elevation. Simulation distortion and numerical instability caused in the condition that the bed slope is greater than the
sediment repose angle can be overcome through the adjustment of sediment collapse. It shows that the maximum scour
depth, the shape of the scour hole and the flow structures by numerical simulation are in good agreement with the
experimental results. With the same maximum pier width, the scour depth of the streamlined piers is about 45% and 40%
lower than that of the round-ended piers and the sharp-nosed piers respectively, and the range of the scour hole is
also reduced.

Key words: bridge piers; local scour; numerical simulation; dynamic mesh; cross section shapes
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