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Matching between expansion project of Shanxiu Ship Lock in Zuojiang River and

threshold water depth of downstream cascade
HUANG Guoxun', GAO Chengyan®, WANG Xiaoyuan®
(1. Transportation Department of Guangxi Zhuang Autonomous Region, Nanning 530012, China;
2. CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)

Abstract: To optimize the matching of threshold water depth between the expansion project of Shanxiu Ship
Lock in Zuojiang River and threshold water depth of downstream cascade, this study proposes a threshold water
depth design method based on continuous cascade water level analysis. By analyzing the multi-year hydrological
measurement data of the main line of the Xijiang River, a multi-dimensional analytical model including water level
duration and response relationships of threshold water depth is constructed. The research shows that : 1) The water
depth improvement in the Laokou reservoir area exhibits significant nonlinear characteristics, and the channel can be
improved to the 5, 000-ton class at a relatively low cost. 2) There is a dynamic difference of 0. 98 m between the
threshold water depth of 7. 29 m during the wet season of the Xijiang trunk line and the originally designed
threshold water depth of 6. 31 m during the wet season of Shanxiu, forming a “navigation bottleneck effect during the
wet season”. Therefore, it is recommended to increase the threshold water depth from 5. 8 to 6. 5 m to match the
downstream hub threshold water depth and avoid navigation bottlenecks. The research results can provide a

quantifiable technical path for collaborative design of threshold water depth in similar hub groups.
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Fig.1 Geographic location of Shanxiu Ship Lock
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Tab.1 Flood days at Shanxiu Hydropower Station in recent years

. PR K E/d
0=2 410 m’/s 0=5 000 m’/s 0=5380 m’/s 0=6390 m’/s 0=7 440 m’/s 0=8790 m’/s
2007 1 0 0 0 0 0
2008 62 40 28 16 8 3
2009 3 0 0 0 0 0
2010 3 0 0 0 0 0
2011 7 0 0 0 0 0
2012 24 8 5 3 1 0
2013 19 6 3 1 0 0
2014 35 24 16 9 4 0
2015 14 4 0 0 0
2016 8 0 0 0 0 0
2017 7 0 0 0 0 0
2018 19 4 2 0 0 0
/Nt 202 86 56 29 13 3
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Fig. 3 Daily water level hydrograph at Shanxiu

Hub downstream
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Tab.2 Water level and flow guarantee rate of
Shanxiu Hub in recent years
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20 75.82 743 -
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Tab.3 Threshold water depth of Xijiang navigation
trunkline ship locks under 50 % water level guarantee rate
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Tab.4 Designed minimum navigable water level along
course of Laokou reservoir area in Zuojiang River

ATy Wi RS B I A KA /m
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2 k21+560 73.10
/N k26+000 73.20

HPBE W k28+310 73.30




114

FEW, F: Al FAERT TR T AT R TR 5 AT <77

R4
RS Wi T B R I8 AT K A /m
R PaRY k32+480 73.50
2R k35+080 73.70
X0 % e K40+300 73.90
T Sk k43+780 74. 10
N k46+320 74.30
SR k50+320 74. 40
TS 58 k54+700 74. 60
SR k56+240 74. 60
S T A k59+100 74. 90
Pl k60+620 74. 90
E72al k63+000 75. 00
Tl k66+100 75.00
gk k71+120 75.00
JOI By e k71+970 75.00
JERY k73+440 75.00
ALY k74+680 75.00
- B E k76+000 75.00
HRELX k78+640 75.00
AR M k79+750 75. 00
IFE N IGE AT k80+370 75. 00

3.2 3000 MEZATIE I VT RCHE ST B

2 JTJ 305—2001  ffs i) B AR BEHRLIE ) Vi
LI TRE S 2NV @7 g = RN W

H=1.6T (1)

K. H T T/ INKTE, m; T4 2 000 W28 5% i
T B RWZ7K ;m, T=3.60 m, H H=5.76 m,
FEATA 1L 75 M ] T TR K BRI 5. 80 m,

#7175 —2 1 X T E AR 4% HR 3 000 Mgl s
1H, FME 3 000 MEZARAANZK 3.60 m i, fiiE
KAL) 4.10 m, BEEFTIAEKEE 5.80 m, [TAR/KIR
AL A2 3 000 MEZEARARAEEMT, 42710 3 000 Mgk
Ja, DEUER 50% 1B S PR KR K LN 4.61 m
(BRI 55 T TR 6. 31 m) , F7K I 80%7J<
KM 4.52 m( LB ILFS T AR KR 6.22 m)
LM%%mkam%4mm,n&mwTwE%
R S AT oK
3.3 5000 MEZR AT IE I DT RCHE ST B

Il 75 2 1 X E)PUE AR AZ IR S 000 Mg
i, FHIE 5000 t AFAANZK 4.80~5.00 m % &, Ub
BHTE KR 5. 60 m, BEEFTTAEZK R 5.80 m, fify
] d5e K o] S AR AAZ K 2 4. 60 m, ASBETH A2 424

AL 5 000 MEZARAIER . AEIER 50% 1Y [T
KN 6.31 m, ] 38T A AR B K2 K K 4. 85 m,
FEARTIHE L 5 000 M 2R A AAE TR

B R AAE 5 000 MEZAA LA AT, TIAK
T EH 5. 80 m JH#E R 6.50 m, HAN0.70 m, R
Pt O —1l 55 X AT E HOE (MTREERIR ), W4
FE AL TE KRG I 2. 00 m, WMWK 5.50 m, i
BV 29 200 T m® (K% P8 224 ok 45 A
). AETERREMHARWER T, FT
Wel TR KBRS 6. 50 m ¥it, AR i Ay 75
WY AE TR S T AR 2T A K IR L, 454K
(AR eI

4 &g
D) PR, P9I Ak
THAKRIETL B, (AT | 2 1A L T 7

T2, FAMITTHD R BRPE TN, TR il 55—
% B IIUE R R R T BN, Mok,

75 MX 41 F i 50% /K A7 A TE R T 1A K B N
6.31 m i HAXA LI ARVCED, ATE ARz
KH 4.85 m,

2) W55 F i 2 76 v o 0 90, ﬁ%
1 000 MEZLARAR, MiiE RE A FE 60 m, KR
%ﬁ#ﬁAmmOEW%mm%ﬁETWMﬁm%
M 4,01 m, ALEMNTERAAANZ KT 3 000 ML,
FE G BT AT 7K R 18 U

ZETAE W] A FH 2K IR 5 B /N K AR L3 iR
%, ARSI S5 /N K TR IR X B AN K (R e
MR ERFE L 200 7 m’ Bk ), MU ]
IR HEAT AR S TG, IR AR AR A P AR
NERAEAR

3) HATFIL T T @il et T KR
FATN 5,80 m, TERF/KBIKEKR, A[i57.30 m
b thF ARl e it e /N THE K R 0 5. 80 m,
FAKBIN K 6.50 m, ILFHHLA T TAR KRS U VLT
LR AR I IR T TR K IR IC L, TR K Bk T
L HLA R HE PR RN R 4 DT R

4) LT T IR IRI 6. 50 m B3, mI Y
SR )VG AV L B A R AR TR S R AR g T AR K



- 78 -

KB L A2

2025 %

TRICECHE , AR s i,

SE W
(1] ThsoRas BB e BRAA B T 9 22301 55 i il

[2]

[3]

[4]

[5]

[6]

[7]

[8]

A ARG TR [R]. bat: vh 22Kz MR Be A
FRA T, 2024.
CCCC Water Transportation Consultants Co., Ltd.
Construction drawing design for the expansion project of
the Left River Shanxiu Ship Lock in Guangxi[ R]. Beijing:
CCCC Water Transportation Consultants Co., Ltd., 2024.
SV I T TR KR (—) - YA G E R[] /K
iz T2, 2023(6): 92-95.

WU P. Water depth on sill of locks, part 1: relevant
stipulations in Chinese Code [J]. Port
engineering, 2023 (6): 92-95.

S A TIAR KR (=)« AR 9] s B9 /N DA

JKER[T]. K38 A2, 2023(7): 101-104, 119.

& waterway

WU P. Water depth on sill of locks, part 2: minimum water
depth on sill for vessels passing through locks[J]. Port &
waterway engineering, 2023(7): 101-104, 119.

Tk TV VE VLA B IR T & R A S B B s (]
JKig T#E, 2023(1): 103-110.

NING W. Practice and enlightenment of development and
utilization of Xijiang shipping resources in Guangxi[J].
Port & waterway engineering, 2023 (1): 103-110.

TRAS BT, ZWRAR IR B8 1PN S5 R T HF5E [ D].
R H AT A, 2019,

CHENG M Y. Evaluation of lock capacity of the Three
Gorges Ship Lock and study on influencing factors [D].
Chongging: Chongging Jiaotong University, 2019.

R, BB IR IR KRB S HE R (], KB s 1
2018, 39(2): 162-166.

CAO F S, HUANG Y. Research progress on water depth
above ship lock sill[J]. Journal of waterway and harbor,
2018,39(2): 162-166.

mE, TR, SR, 4 FRlis
Kiz TR, 2024(11): 8-12,47.
GAO C Y, CHENG J Z, CAL C S, et al. Water resources
assessment for Pinglu Canal [J].
engineering, 2024 (11): 8-12, 47.

T TR, 88, AR IR — o I T S BR 2K R 1 38 AR TIE
R E I DURYET - BB HI[]]. KILRLE

SR FEIRISTE].

Port & waterway

(9]

[10]

[11]

[12]

[13]

[14]

BB, 2016, 33(9): 1-4, 22.
WANG W B, ZENG J, XIE D F. A calculation method for
cumulative frequency below low tidal level of navigation
based on real water depth: taking Qibao section of
Qiantang Estuary as example[J]. Journal of Yangtze River
scientific research institute, 2016, 33(9): 1-4, 22.
FEIBE. =T L BB AT T = KB #E
5[], PEIKIZE, 2017(17): 6-7.
QI J L. Construction and operation of ship lift in Three
Gorges and the construction of new waterway in Three
Gorges[J]. China water transport, 2017(17): 6-7.

XN, SR S S A ) TR AU S S A 2% 1 5 T VA
FH[T]. TS8R, 2021,35(6): 1213-1215.

LIU L, YUAN H J. Key poinis of impact assessment on
navigation conditions of channel of double track ship lock
project[J]. Engineering and construction, 2021, 35 (6):
1213-1215.

X, LBl o] A 4 5 | A 8 Bl o3 7K B 1 R
FIE I B A 5T [1]. KRk TR, 2025(1):
1-15.

LIU N. Research on the waterway system and intermodal
transport model of the New Western Land-Sea Corridor
driven by the Pinglu Canal [J].
engineering, 2025 (1): 1-15.

XIAL, Edhks. AR LW RGO LR, A
R B R RlHE W [ ] /K68 TR, 2024(7): 1-5.
LIU K, WANG J Y. Building Pinglu Canal with high-

Hydro-science and

standards and high-quality, compling with perspectives of
history, system and practice [J]. Port & waterway
engineering, 2024 (7): 1-5.

H S KaE BRI BT Be A RS ). 94 R i 7 i 1 (7
Fili ) 32 TR SR AL AR -5 3 AT R BE 5 [ R AE AT
Hh A K aE LRIBETHBEAT B2 7], 2020.

CCCC Water Transportation Consultants Co., Ltd. Study on
navigation technical standards and vessel types for the
Pinglu Canal of the new western land-sea corridor [R].
Beijing: CCCC Water Transportation Consultants Co.,
Lid., 2020.

IR EASTBE TR JTT 305—2001[S]. b 5t: ARA
i A, 2001.

Code for master design of shiplocks: JTJ 305-2001[S].
Beijing: China Communications Press, 2001.

(ALmiE RIE)



