Il = TREZ 1R

HYDRO-SCIENCE AND ENGINEERING

b i R oA 3t TS X AR R FS e Y 2
A, BFA, T, IRE, KF
The influence of upstream riverbed topography on local scouring around bridge piers

WEI Song, DAI Qichao, ZHANG Feifan, XIAO Shuxia, CHEN Qing
TELE L View online: htips://doi.org/10.12170/20240319003

IRAT e BB H =
Articles you may be interested in

B &5 7 T e AR S AR i Rl R M Y = R (AR L
Three—dimensional numerical simulation of the influence of advancement patterns on local scour around dike

KK IZ T AR, 2023(1): 53 hitps:/doi.org/10.12170/20210309004

B R B R R E T 5T
Scour features of sea—crossing bridge piers

KKz TR, 2021(4): 131 hitps:/doi.org/10.12170/20210105002

KRB T B EaR i Rl = E R (B AR L
Three—dimensional numerical simulation of local scour based on spur dikes in a natural river

JKFZKGE TAREHE. 2020(1): 59 hitps://doi.org/10.12170/20180920001

R A BT % A FS A R R 2 M R R 43 A
Research on the influencing factors of scour depth around submerged cylinder under combined action of wave and current

IKAI7KGE TAREH. 2019(6): 69 hitps://doi.org/10.16198/j.cnki.1009-640X.2019.06.008

L T R 48 i R FoU 7 52
Predictionof bridge pier compression scour in lower reaches of Yangtze River

KKz T AR, 2019(3): 16 hitps://doi.org/10.16198/j.cnki.1009-640X.2019.03.003

B R AR P R vl ) BAAE B A 1o AR BRI S A

Analysis of lateral bearing behaviors of scoured monopile foundations considering the influence of length—to—diameter
ratio

FKFIKIE T AR, 2023(5): 95 https:/doi.org/10.12170/20220419001



http://slsy.nhri.cn
http://slsy.nhri.cn/article/doi/10.12170/20240319003
http://slsy.nhri.cn/article/doi/10.12170/20210309004
http://slsy.nhri.cn/article/doi/10.12170/20210105002
http://slsy.nhri.cn/article/doi/10.12170/20180920001
http://slsy.nhri.cn/article/doi/10.16198/j.cnki.1009-640X.2019.06.008
http://slsy.nhri.cn/article/doi/10.16198/j.cnki.1009-640X.2019.03.003
http://slsy.nhri.cn/article/doi/10.12170/20220419001

HEHEANEM, AXESHEXE KERELAKS, REESHNER



7/ S I/ R S DO
HYDRO-SCIENCE AND ENGINEERING

DOI:10.12170/20240319003

Bk, WOSTHE, TEOCL, A5 LR PR MR AR SO R B R R[], KRGz TR SE AR, 2025. (WEL Song, DAI Qichao,
ZHANG Feifan, et al. The influence of upstream riverbed topography on local scouring around bridge piers[J]. Hydro-Science and
Engineering, 2025(in Chinese) )

i R R A X6 7 B SRl v ) ) 52

", B, FTOL, HAREL R
(1 AR TR SRS TR, 280 A 230009; 2. A [ i34 AR Z- 5 -0 5 B A R w1, 7
YL AU 311122)

TEEE: DI PR B | SN AT B T A (T PR A Tl PRI A2 7 T B K RS U U A
i 22 4, {0 PR M X R SRR SR R i S A A RIS A o SRBEART IR L MR A PR 3 BRI R, %
JEIMT, IR RS SRR R | SRR A R 2R, FEA T 2 N KR, AT RIS B s Jaa i
MR HEA TRITTE . SRR 5P R L, ARG AR K B RE /N o RIS s 11T PRI 2
SRR R PR FERR AR R AR BEARN; T, o PR MR X B I A R b i SO A R R
FEAXT R S IE ARG SR AL A s A B S A5G . S TR i, 7533105 TE IR R 3R AR 80UR)  nf
DREEVHR 3, P Hh T b Wping A M IR 582 0 A7 50U 0 e Rl 5 BB 8 3% B e T 75 3k, T Dy 52 B A A B P 3t
2%,

X OIA: JERHIE; BB BIENKE; IR MR AR B
FEDES: TVI43 YRR : A XERS:

THERAD | A . SRIAE TR S SO S IREERIN . T R T YA 18 #4161 45 ) &1,
L] BE U T VK S ) A0 B R WK SR, A T R B KRR R 2 &R
FEA SR PR R 7 o AT G . R TR AR A TR K I 2R BN, S i S A TR S L it Ry S e R i R
AW, T Eit— 0 IF b9 . Barman 4550 Fi KSR B 1SRN IR B AL MK e, & IR AD
TU T Uit DX S0 B v B DI 7 RN i e B KT Ui X 8 Lade 557 F) 2 KRB SR LG T4 L JCRAPT
T E LRI 0, AR SRAD BT ) A 2 AR ST 30 %) ) R B RN L3 O, L sk P ) 2 B 4
B R AP I 1A BE 28 B98N T IR ; Daneshfaraz 56! F1 H Flow-3d BRI T REPIUXT b R IERERE AR o
il )53 i, R 1) S AR AT 178 JR 350 o R R B R 1 i AT, DA A SRAD G Bl J 1 ISR 0] R AR Ay
(R0t S5 2= AE0BFGE T E TR SR T A A IR v X AT SR R A S e, R BAE SR ] 52
M S [T PAY PR A7 S it R B 2 S P il A B o b 4h, HEC-18 iU g, RE I AFAE I R VD
M1 43 ) 2 BB R IR BE A A K 30% . 10%.

25 L] UL, ] PR R A 5028 X S B AT A7 R Bl B A A 0 2 S e, A A R M R M T
Kot MR B0y ] B 5 W T 2, (HLSE R TR A 1™ M T Y AR, 25 RS [R] 3 IE S 1 256 52 M FNHR T N ZEAE
FHPLEE BRI . BRI, T J AN []30T PR s T PR 28 X5Vl 3 RN ] #4) SR 400 5 W R BT, X648 5 R D 4 VT 3 1Y)
AT ) A NS B SO S BN B . AR SCEEXTHELR TR L IR L MRS 3 FhHbIE, 25 [EAN ]
" R M R M RUST, T R 7 50 8 v Py AR 0, U038 A0 %50 3 3 A wp e Ak B8 2 AT, 858 T R MR S5 40k

ks HEA: 2024-03-19
EEWHE: ERESVEITRITHE(2022YFC3202502)

fEERIN: B #N(1970—), BB, LRGBS, BIZEZ, -+, EENFIK I FAH Ao TAE.
E-mail: weisong@hfut.edu.cn JE{FEH: #i55# (E-mail: 2903256430@qq.com)


https://doi.org/10.12170/20240319003
mailto:weisong@hfut.edu.cn
mailto:2903256430@qq.com

BRSSP S AR B iRl ) 2 e

115

S0 R ) A £ LB A MR, S A B (B 42
1 REL&H

2 0 T P B 2 ) R KR T L A 4 K o ey

27.6 m, 5 0.6 m, & 0.6 m, AT ANIE 1 B KR == —omm |
0 I i i AR K A A AR v =

[P ACHE K TR AR o 336 T 4R AT, 727K RS

ST T R dso=0.45 mm , JELJE 10 om [V ML ORRAIR
%%*H%irﬁﬁ[]z] %}EHE://TJZ_ D y\j 4 cm E@i*ﬂé'ﬂzﬂ‘j Flg 1 Longitudinal section of the flume

BRI, AT BEAE AR rP 2 P B .

ABFFEAUE IR L MRFIN IR 3 R, SR FHAS ] A MR AN R = B /DL R M AR &R, R
25 P AT OIS A S S RIS L 952 . X TP BE T MR R HE BHE I 100 em, MR L
PE AR WERHE o 13 BRI D ARR ] = AEHE, b R IESOKFREE BN 75, 25 em. IRKEK TR
K h=20 cm, R 3 FOK AT v, BRKREA 20 em/s, ARGEVDBLIC A 0N AT A3 e Vb sh i

Ve=0.278 m/s, ARUCIXI IR /N TR SFE | T K il 15

MR RHIE, i85 7> A.B. C. D. E3L 540, A 4 N FIRHIE; B, C 4 N MKRHTIE, W H 4.
—10 cm(FAEFR /R TYPIRIE ) ; DL E 40N IKRHIE, S H R 4, 8 em(IEfER/R & TP ) . ARG 4 4
VO 25 Ak S SR BRI 25 L. 3 KR TR V, B~E AP A4 E T 124 TH, iR, T

U5 BT RIB RO 1, KSR BATREATE WL 2.

#1 RBSERNEEH

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

G R AR PR B R EE 30 min NZEALA/INT 5% 100 il bR, 5 SCHRU FRARIEARAT . 24
IR F e o - RS, O AR PRSI EE | A R T A1 o R FH A FURI R A et 73 0 e
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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 Ljin 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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