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Innovations and practices in ship lock renovation project of

Yanzhou Hydro-junction on the Lishui River
ZHOU Qiankai
(Hunan Provincial Water Transport Construction Investment Group Co., Ltd., Changsha 410011, China)
Abstract: Aiming at the technical challenges faced in the expansion and upgrading of navigation-obstructing
dam locks during the capacity enhancement of China’s inland waterways, taking the renovation project of the
Yanzhou Hydro-junction on the Lishui River as the research object, systematic research is conducted on key
technologies such as optimization of the overall hub layout, arrangement of an unprotected approach channel,
determination of the minimum navigable water level at the final cascade, innovative shared layout of power plant
and lock structures, application of high-performance materials, and construction diversion in narrow riverbeds.
Through methods such as hydraulic model tests and analysis of measured hydrological data, a new hub layout
scheme is proposed, which adjusted the original Z-shaped dam alignment to a straight-line alignment, increasing the
navigable flow discharge from the original 7,000 m’/s to the 2-year recurrence interval flood standard of 8,910 m’/s.
Innovatively adopting a shared structure for the ship lock and power plant building, saving a width of 20 m. Ultra-
high performance concrete (UHPC)is applied in the bridge pier structures within the stilling basin of the sluice
gate, which has three times the abrasion resistance of ordinary concrete. The staged diversion method combining
precast concrete enclosure cofferdams with curtain grouting is applied in the ship lock project, successfully
overcoming the construction challenges of highly permeable gravel bedding in a narrow riverbed. The conclusions

indicate that this project has achieved multi-objective coordination including navigation safety, hub operation,
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flood control scheduling, and ecological environmental protection, providing a quantifiable and promotable

technical path and engineering example for similar renovation projects of navigation-obstructing locks.

Keywords: lock renovation; overall hub layout; unsheltered approach channel; minimum navigable stage;

innovative shared structure; construction flow diversion
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Fig. 1 Original layout plan of Yanzhou Hydro-junction ( pre-renovation)

2.2 IR K R DX A A A 2

e8I b s O 6 7 S SR LI N W
PTG R KL, #8 7 000 m’/s i ik, ™ &
SEM R DT T DGEMLAR A, T 800 m A TEHA
PEK KA, FEAILAL TR, MiELT S ®
LE, ATEJEA TR Sy dE A i, RS2 B A X
AR ERIH L, TR B XK 3 4 1 T il 2
AR EZR
2.3 IR S e A 2 I fE

i R E ALK, T BT R Y L | ROK
WHEATPRBR G, A7 DU IR 126 m, 510 B
LTI ENT TN @ v N LTI 4 SR )7 N7 3 S 7 T S
A st v S £ 7 2 5 B K b
FERE, PeAE s () B A B 2Pk Uy I TR E

2.4 BFHUALT K R R b g T K I X

TR SE R As Gk, b A B B R AR A
AEYL T Fi sl AT HHE K TR 3 N, K O B R B O
XAF AR A PR H B R

3 BRAMSEREHHERSIMETERR
3.1 MRALMGE A AR E

SN L E T Ui ) X R A X K I AR
Rkl h 2 TR I —5I, BIYRER AKX
AP | 300 MGG, K, Hr 2 000 Mgk
fi LG 5 LK ] R AR R K )
[F] RS T U0 5 A0 1) DX e D 7 K KRR 5
Bl o dleid o AL, DA R s R, XA
i Je S A LR 2,

2 HEMERARERE(BER)

Fig. 2 Overall layout plan of Yanzhou Hydro-junction ( post-renovation )
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Fig.3 Measured water surface elevation along reach
from the hydro-junction downstream to Nanzui
Hydrological Station (95 % assurance rate)
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Fig. 4 Integrated structural layout of the new ship lock and powerhouse
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Fig. 5 Section structure layout of powerhouse service bridge ( dimension: cm ;elevation:m)
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