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Tab. 1 Experimental grouping and corresponding parameters

WY T W T WiE T

S e H/em L/cm Vi(cm/s) Fm e H/cm L/cm Vi(cm/s) o e Hlem L/cm V/(cm/s)
Al 0 15 C3 -10 120 15 D8 4 160 18

SR A2 0 18 C4 -10 160 15 D9 4 40 20
A3 0 20 C5 -10 40 18 D10 4 80 20
Bl —4 40 15 C6 -10 80 18 D11 4 120 20
B2 —4 80 15 . C7 -10 120 18 D12 4 160 20
B3 —4 120 15 FIER C8 -10 160 18 El 8 40 15
B4 —4 160 15 C9 -10 40 20 E2 8 80 15
B5 —4 40 18 C10 -10 80 20 E3 8 120 15
B6 —4 80 18 Cl1 -10 120 20 MR E4 8 160 15
B7 —4 120 18 C12 -10 160 20 ES 8 40 18

LIJZS
BS —4 160 18 Dl 4 40 15 E6 8 80 18
B9 —4 40 20 D2 4 80 15 E7 8 120 18
B10 —4 80 20 D3 4 120 15 ES8 8 160 18
BI11 —4 120 20 R D4 4 160 15 E9 8 40 20
B12 —4 160 20 D5 4 40 18 E10 8 80 20
Cl -10 40 15 D6 4 80 18 Ell 8 120 20
C2 -10 80 15 D7 4 120 18 El2 8 160 20

IR FH RIS bR S BB 30 min NZABEER/NT 5% VS ol A bRt 5 SCHRM AR EARAT . ik
E21DS UL IR L b/ | N B e s o T Rl g1 s s o O 3 E R EDANE 1 VAR s il UL s oL T R o4
FITREE, 2R FH A 27 220 88 A (ADV ) IR KL K P
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Fig. 3 Flow velocity measurement sections and points in the flume (unit: cm)
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Tab. 3 Riverbed condition correction coefficient K3
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Tab.4 Predicted values of boundary distance Liim for topographical influence on local scour
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The influence of upstream riverbed topography on local scouring

around bridge piers

WEI Song', DAI Qichao', ZHANG Feifan?, XIAO Shuxia', CHEN Qing'

(1. School of Civil Engineering, Hefei University of Technology, Hefei 230009, China; 2. PowerChina Huadong Engineering
Corporation Limited, Hangzhou 311122, China)

Abstract: Human activities such as sand mining, dredging, and dam construction have altered the topography of
riverbeds, creating irregular undulations that change the flow patterns in rivers and pose risks to the safety of
downstream bridge foundations. Research on the impact of riverbed topography on local scouring around bridge
foundations remains limited. This study investigates the effects of three types of riverbed topography—flat, concave,
and convex —on local scouring around downstream bridge piers through laboratory flume experiments. Factors
considered include the size of the concave and convex topographies, the distance from the bridge pier, and the flow
velocity. Results show that, compared to flat riverbeds, concave topographies reduce horizontal velocity gradients in
front of piers, while convex topographies increase them. Both concave and convex topographies accelerate the scouring
process and increase scouring intensity around the piers. The influence of riverbed topography on velocity distribution
upstream of the piers and the morphology of scour pits is positively correlated with the relative height of the topography
and negatively correlated with the distance between the topography transition point and the pier. Based on experimental
data, a formula for calculating local scour depth considering topographical factors is proposed. The concept and
prediction method for the boundary distance of topographical influence on local scour are also introduced, providing a
reference for practical engineering management.

Key words: riverbed topography; local scouring; model experiments; scour depth; topographical influence boundary
distance
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