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Demonstration of ship lock scale for Chaohu first-line ship lock renovation project
DONG Xia, WU Peng, ZHU Ruixian, HUANG Daogang
(CCCC Water Transportation Consultants Co., Lid., Beijing 100007, China)

Abstract: The Chaohu Ship Lock Hub is located at the entrance from Chaohu River to the Yuxi River, and is
a key control project for the Heyu line channel and Chaohu River flood control. Its upstream is adjacent to the
Chaohu ecological scenic area. Due to the constraints of ecological and flood prevention factors, construction
conditions are restricted. The current technical condition of the first-line ship lock is poor and cannot operate
normally. The throughput capacity of ship lock cannot meet the demand for transportation volume. Based on the
width of the old lock chamber and the analysis of the proportion of ships passing through the lock chamber with
different widths, it is proposed that the ships passing through the lock chamber should choose the ship lock with
better adaptability to the size of the lock chamber according to the width of the ship, and try to improve the
utilization rate of the lock chamber as much as possible. After the renovation of the first-line ship lock, the minimum
water depth of the threshold is 4.5 m. Through the analysis of the critical speed of the ships passing through the
lock, it is found that under normal entry and exit speed conditions, the maximum draft of the designed ship when
fully loaded can be increased from the allowable value of 2. 80 m to 2. 92 m. The proportion of 2, 000-ton class ships
that meet the requirements for passing through the lock can be increased from 64. 68% to 83. 10%. When the speed
is reduced to 0. 6 m/s, it can basically meet the requirements for all designed 2, 000-ton class ships to pass through
the lock. At the same time, from the perspective of transportation economy, the rationality of the maximum draft
value of the designed ship is demonstrated by analyzing the matching between the threshold water depth of the ship
lock and the downstream channel design water depth through the design of the ship type.

Keywords: ship lock scale; threshold water depth; critical speed

Wi HEL: 2025-04-15 RHEAHBHE. 2025-06-04
TEEFN: £E(1979—), X, M+, ESHB AT, NFBMmTHLIT TAE,



% 12 4 FOE, ¥ LKA R RGE TR AR A BIE - 123 -

Pl PRy P30 S S ) T 0 I, RS JRE i /)N
ZER SR PEATAE AN R R BE AR, Jm R 4 A B4 A5
FAFIER, ANRERE R ARk K128 5 5K Y T ig
SRR AR R AA A Ji& , Dhg i IO K2 s O o o
SR, O ) BEAT A BT R A L, R
1] 52 R4k (07 8 M JE 2 A L 75 it 2 o R B 85 O 4 22
RS LSES AR 53 U L AL L E A
T TREAC TR 32 32 BRAR BRI 5 G e 5 B0 S S ) AL
B, P IR E i R

A I 10 R 7K T 2 A R R ) B S M 2 —
[l A AR 22 23 G I A K R T e T R BT,
XU AEN A T A A BT R S T IR DR
KGR FH IR RE B IR i PR 2R 23 M B89 A SR T 58 7l
A, PR TR K TR 32 B 5 R DA 2R 355 A 2z
K BEARATAT T U0 | ARAE R S R A K T Sl
PRI A5 5 B AT 3 5 = ik I 3L Il £
SCHAHLETE, $ 5870 R o K i B T T 7K
RN, AR WM AR I K AR o, 48 v = i Ak 1]
W REST . LRI TR X 8 3 T K R i [
oM, A B E DK IR B A B2, BN
MR KGR N R S 2%, AR s 1T 2 0 22 5+
BOR, Scbris A — e MERE, 05 ) 8 B 35 17
EBEORA

ARS8 18] — 2 A i o] 2 18 AT AL K T
SERRACATE, APLE A A [R5 9 i P A A0 L L A i ]
PR BRI A S AT, AR R SR R, R
1o (FIHAR PR foe KW K S5 7 AT IR R, & B
SE MSTRIAILASE ] Sy (] 24 TR0 i i) oA i T 1 T 7 A 1]
MR RG2S %

1 IE#HR

B AIE 2R TR AT R — A
T B R 9, R E SR
FUCTE“ DU AL P P v G\ VT TR B E A
BLRGY o B ST PR B S g, R
T L RIAR T 1 A SE IR P R A A, 538
XL F 7 ] RO R P 4B, TR A ) oy — 4
SR SLW R U . HEBT . s KR K HE Y
ZEA MK FIRRAL, 2023 4Rl 5 HHE — AT 45

S TR AN G VL o TR VL 3 e BOAH 4% 52 TN
AT, ARAAOC AL A R B e, SR WD ] e ]
s RE G, mE I BE R, R
i R AR ARG, AR ZED, ANBEW
RIERIBITHR, BYIFRENGE,

2 BIEEHG
2.1 XA BAR
HUBMMXAL T 1962 4F 12 A #EA, 2002 4Em
By, LI e A 4 b P b 2 AR R O e MK A
IR — 2R R R A S — R A T
1962 AFEEEAY, SRR IR = bnifE, WS AR
FER 15.4 mx195 mx2. 5 m( 95 B x K BEx [ T /D
K, SRR E, PO EEZ 80 m;
HEW LR AR T 2012 4F 12 A Ak, B oK
AAMEZE A 1 000 WigY , MRFSFEHCH =2, W= R
423 mx230 mx4. 5 m, FEFHUOZEE — 2
DR EEZ R 80 m, LI IAX A BUR WL 1,

B1 AR
Fig.1 Current state of the hub
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Tab.1 Proportion of ships by different tonnage class
passing through Chaohu Ship Lock in 2023

A g2 ok ) S A S i /%
500 Mg LI 231 0.50
500 M2 1211 2.62
1 000 Mgk 14 412 31.15
2 000 Mgk 19 593 42.34
3 000 %% 9 381 20.28
5 000 Mg 1439 3.11
it 46 267 100

4.1.2 AR LR

AT L S 1 2 7596 K 2 000 MR A A ok v 2
K, EEARE AN TE B AR, A R D) A
P S TSRO B, ARG 2023 AF S0 A ) 2o ]
FFAAAS 5] s 5 M8 Ok 7 L e B, L3R 25 MR SE DA
11.0~13.8 m A E, HH@EE—F; BihTF
13.8 m MEAA 5 A 92. 7%, 2 000 N ZRFSAAAS ] fis
e G UL 3, A1 2 000 M 2R A AR YR TE N T
13.8 m (R LN 99.77%, fE5611.0~13.8 m
(AR 7 LA 86. 79%

2 2023 FEMARETFMATEAMRER R G
Tab.2 Proportion of different width ships passing
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Tab.4 Proportion of different length of 2,000-ton
class ships passing through ship lock in 2023
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Tab.8 Calculation of design speed of ships with different drafts
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