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Layout of diversion piers at entrance area of ship lock

approach channel in mountainous sharp bends
FANG Yang', SHANG Qiangian’, XU Hui’, LI Wenqing’
(1. Anhui Transport Survey and Design Institute Co., Ltd., Hefei 340000, China;
2. Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: To the problems of crossflow and backflow exceeding the standards in the entrance area of
approach channel for mountainous sharp bends, especially in sharp bend sections of mountainous area, this study
uses physical model experiments to investigate the influence of diversion piers layout on navigation flow conditions in
the entrance area of the ship lock approach channel. Taking the Meitan ship lock in Xin’an River as the research
object, this paper comprehensively considers multiple parameters such as pier type, layout angle, pier dimensions,
pier spacing and piers quantity, and focuses on analyzing the water flow state under different pier spacing and pier
quantity conditions. By comparing hydraulic indicators such as longitudinal flow velocity, transverse flow velocity,
and backflow velocity in the entrance area, the layout of diversion piers is optimized. The results show that the
diversion pier geometry can be designed as a parallelogram, and the layout angle should be arranged parallel to the
navigation channel. Additionally, the central axis of the inter-pier spacing should be arranged at an acute angle with
the water flow direction. For sharp bend sections, the relative spacing between the diversion piers is set to 0. 50 times
the pier length, and the number of diversion piers is not less than 5. The protection range should extend to the
middle section of the entrance area, which can effectively improve the navigation flow conditions in the entrance area
of the approach channel for the Meitan ship lock.
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experiment; sharp bend section

Fa BHE: 2024-11-20
+BEWH. BREEFLTREEFTA A (2024YFC3212500)
YEBEN. 5% (1988—), B, Mit, HHRIEIF, MFEHh ol TR &0 T,



% 8 M Z %, F. WREATEMERIMED TR FREFE " - 119 -

FIGE T DXAR TR 3K -5 5 E K 22 5
b, Sy AR KA AT, 25 AR 1) 2K A 1] O
A RN IR B] —E RS, Sy AT A
BRSPS 2 R AR XA T X
AEBY AR S INTE T, XS R,
FEE R Bk AT AR A 22 4x . N, WESTRGE AR
A5 AL T IXOK A BT 2R SR

oK A A DT 5 A0 10 DX A K I S AR 1
TR, FENSNEAT TR, ER TR
TEALHT ;8 R B K S R B R S U | SR BT
FLEIST . K ES 17 T T R 0k
PR SPRS S TR e G i P S AL S - W DR P A DI &5
Jiti o PR R A ] S A LR VR, (A2t
ATTDCATEE Dk 0, S i e B St 1 ] X
[IGRAGHE , D3 I, AERay O RE, DA 1,

P

Vu—b V—

_ Pk . |
5 fjiH
| L
a) O TR G T ik
X
VU — v
B B BT
A e
31t AN
oL
b) HITIKA T
Lty
IB
2

¢) TR ESH
E: LOSUHCEE; D AR e B N S
E1 SRBHBHNENRERGESH
Fig. 1 Principle of diversion piers in mitigating oblique flow
and layout parameters
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Fig.2 Location and plan layout of Meitan Hub
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Tab.1 Verification of water levels along river channel
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Fig. 5 Experimental photos under different

diversion pier spacings
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Tab.4 Flow velocity at entrance area of downstream
approach channel of ship lock under different
diversion pier spacings
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