% 46 5% 5 AR5 xR TR FIRP E L Vol. 46 No. 5
2024 410 A Journal of Civil and Environmental Engineering Oct. 2024

DOIL: 10. 11835/]. issn. 2096-6717. 2023. 052 *ia :

WG Ak A o o P o T R K ) R v R 5
LW

WYL, BT E LA R
(BHXRBRF HEFRESGELZRAB T ELR T, A 611756)

B OE AT AR R DB B SRR R 6 £ B R e 2 —  ILK 69 45 Rk T 37 AR 30 3R R R
B ERE P ER YA, X T 45 B AR @A AT B R 6 KRR Y, B R e
RRAEM A R RE TR TR A RS R B AR G 46 4 HE b7 47 S5 HE AR 3508 35 oF R 4 22 A X B oF
i AL K B B A BAR A AR R N F AR SR I AT By R ok R IR R AR Fe ok ) T A EE &) o R 3
HEGMHEN T,k mIRA BB LIRS B G X A LA P RGP ARG raiE, &
AR B RE BEHREY AR RE IR T RGP ARG XER E BN RARM
AT AEHE B R 09 38 K M B3R AR P Y e B Y BB 4B 4R A, Y A F A4S 4 HE AR ey oF R B 47 AR
FAF 4B AL IE B AP AW o e T HR Y RIS R A Bl AR R B AP A R AT, B P RS T AL AR T
A PR AE T A A U AL R R GA B T TR S 60 BE ) 4B 4R A B AR AR K, B 3k o R T AR S 6d A ) AR
52, KRR UG AL HE T AR B 3R b R B AP BT, R A PR A T A AR RS A AR & A MR KT 3R & o R B
PR,

KGR A By R P R o R By AP 4l A4 A R AR K IS

RE YRS U443.22 XHERARERG A X EHE:2096-6717(2024)05-0152-08

Experimental study on the influence of sacrificial pile section
characteristics on the local scour of cylindrical pier

WEI Kai, RAN Pengxin, QIU Fang, HONG Jie

(National Key Laboratory of Bridge Intelligent and Green Construction, Southwest Jiaotong University, Chengdu
611756, P. R. China)

Abstract: The protection of sacrificial piles is one of the main measures to reduce the local scour on bridge piers.
Existing research on the protection of local scour by sacrificial piles mainly focuses on circular sections and pays
less attention to the influence of the section characteristics of sacrificial piles on local scour. In this study,
physical model experiments with sacrificial piles of different diameters and cross-sections were carried out to
protect a single bridge pier from local scour in a unidirectional flow circulating flume. During the experiment,
the development of the local scour depth and the shape of the scour pit at the scour balance were accurately

measured by an underwater high-definition camera and tilt photogrammetry. The study investigated the
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influence of sacrificial pile diameter and section shape on the protective effect of sacrificial piles for a single pier
against local scour. The results show that the diameter and section shape of the sacrificial pile are key factors
affecting the local scour protection effect of the bridge pier. The protective effect of the sacrificial pile on the rear
pier increases with increasing diameter of the sacrificial pile. Compared with square and circular cross-section
sacrificial piles, rhombus section sacrificial piles have a better scour protection effect on bridge piers. The
sacrificial pile protection will affect the severity of the scour pit change around the rear pier, and the better the
protection effect is, the gentler the change is in the rear scour pit. Additionally, the protection of the sacrificial
pile shortens the time for the scour to reach the equilibrium state, and the larger the diameter of the sacrificial
pile, the shorter the time is to reach the scour equilibrium state. Therefore, when using sacrificial piles to

protect against local scour of bridge piers, the section characteristics of sacrificial piles should be reasonably

considered to improve the scour protection effect.
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Fig.1 Experimental flume system
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Fig.2 Model arrangement in the experiment
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Fig. 4 Measurement of flow velocity
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Fig.5 The maximum scour depth of the unprotected

experiment
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Fig. 6 Data collection underwater
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unprotected experiment
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Fig. 14 Shape of scour pit under S-4 condition
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