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Water conveyance system of high head water-saving ship lock
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Abstract: To address the current issue where the highest peak water flow rate of ship lock water conveyance
systems domestically and internationally can only support nearly 600 m’/s(based on the Madao Ship Lock of the
Pinglu Canal)for safe passage of ships, this study explores how to further improve the peak flow rate of the water
conveyance system to about 1, 100 m’/s (based on the Xiangjiaba Ship lock of the Jinsha River). Combining
relevant German experience, a pressure chamber water conveyance system is adopted. Compared with the
four-section cover plate energy dissipation type of the single-sided inlet longitudinal branch corridor of the Madao
Ship Lock of the Pinglu Canal, the pressure chamber water conveyance system overcomes the disadvantages of the
constant-inertia water conveyance system, such as “complex layout, significant head losses along the way and
locally, and compromised conveyance efficiency. ” Numerical simulations are used for verification. Preliminary
results indicate that the water conveyance system can meet the requirements for safe passage of ships. With the
continuous promotion of China’s Western Development Strategy, the water head difference of navigational
structures in mountainous areas will exceed 60 m, and even surpass 100 m. The pressure chamber water
conveyance system will achieve the goal of smooth passage of ships through dams. Further validation through
physical model tests is planned for the next phase.

Keywords: Pinglu Canal; Jinsha River; high water head; water-saving ship lock; water conveyance system

KAs HEE: 2025-08-08 AR 2025-09-23
*BHEMB .. 29T F S LR RKRHR R B (202403188)
TEEBEN. B m(1991—), %, HHRIEIF, NFKRELLARE T4,



.24 - K iz L A2

2026

B TR HE 5 Al i K Sk 28 R/NAT 43 . 1) 7Kk
2210 m LA AR S A5 2) K3k 22 10~30 m
e K Sk 3) K3k 22 30 m R bk Ak Sk
], FEZK GEUR B = b DX Bl R e 7K Sk 22 17 4 > 1R
1Az phnl B I 50T, T2 R IUE K vl
B, TR R J# A K, A8 A7
I P 30 23 K AAAE S N — R K Z AT 4y
Sk A TR R 48 7K T PR 2

K RGBT RN T RO AR AN | 22t
], A8 K W K R e W Ry B 2k TR Sy ]
KRB T 5 F R g a5 4e, BEfES A
K (B B M D — 2R =) KR BEA T3S e i
T, FREXTE KN K RS F A
et/ AR, (0B IEHE A 2 & R I H 2
AR RR ], HS 348 KO ) K R GEA R T
K Sk Y B i K R e BT PR A B K &R
gritol TR 2R, A K R K RG] R
ST B 2 B AT 6 R A 4 4 I R R, B
PG N K Sk 22— D RIS L, BRIASET | X
AFFAET | 2R AR I G O R Y A R | R
BAAEZ TR T, 4 A 2 2% 1Y) ] Ve < R 3 ]
LA K R G, AT — 2048 KA el 7K
22582 20~ 30 m AP E K Sk RN IR £
Xof =TS AR AR IR ZE A T AR A 8 4
KR GERAR, B EE 53 VA IR 9\ S R 3 I X B
KK R Gt, AKA AT 30~60 m 7Kk 2/
AR L, AIEARXS I K R e TR AL G IE
IR FHEISHIFZE, Fioh, ARpge S5 4 A
MRS SRR I LN s gk I8 55 Ik
PRRFR, BRI 5 0 % 22 (8] AR K, JFR
FHEEB AR ST RE, (H R I H AR H mi{Ye
TN KA, i B AR — ROV AR
B, ARSI, SR BT IR DL K =S
HUFERBIIARAE , DR S A i 76 IR TG B B

T35, B TR E P ER T & i R L i
S5 LRI (] (9 38 T S 7K Sk 226 i 60 m, L
FIRF] 100 m LhF, A K A K R G0 B
ERCE R IE M LASC A RE S AR

IR EbR . HIEENK RS ZY 11 00 m*/s
M IHRE, A SOR A Fifi iz ] 538 A W) 4
YO 1) 2 0 ) SR AR HE TR R Al b, 455 E4b
MOAH DG 22 56, o g /K Sk 48 7K A Il i K 28 B 9
FH T B A BT R——IR I =K R 5, IRk
BCEEARE UL |y PSS R 25 T Bk H i K RO
PABGIE

1 IR
1.1 Vfliiz i) S 3E i il

S AZ R G T P VLT OV T X R T RN T
SEHEL A, B VD BT 5 OV S TH NI A K s
2T Rl B Rl R, W AR R T AL
TN MR, 4K 135 km, & — Sl VLA
MKz HiE

-l dz Y] S A L B 0] A3 SV TR B A3k g
B BT HBCRIAE LB 4 AN KB, Heim T %%
bR, AT 5 000 MELRAAA . - Kz
MR TR SE, A, HE 3 DK
4, FARA— MR 5 000 Mg i, T2
TN A AENE TR, s TR, W
LR s T AR DL S T AR,

IhIE XL XU ], T 7K TR R 3 e 3020 1,
DL 1o AL S ] 1 W) T SRy AR 0 4 7K 4 ) 2
4y, WX K29 452 m, LB ARt L F o
RIGHTAEAKMET, 7Kk 2538 30 m, M H LF
W e % BN WS BT AR R b 2
B A RO EE S 300 mx34 mx8 m (K JEx G
JE X TR AKER)

E1 FHEETSEMRPRE
Fig.1 Rendering of Madao Ship Lock of Pinglu Canal
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Tab.1 Characteristic dimensions of water conveyance system of the Madao Ship Lock
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Tab.4 Maximum mooring force test value for 5,000-ton class ships during water-saving operation of

the maximum water head ship lock
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