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Building scheme and operation mode of second-line ship lock

in Longtoushan Junction under confined space
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Abstract: The built Longtoushan Junction on the Ganjiang River is situated on a bend, where the upstream
and downstream approach channels of the first-line ship lock on the right bank are located in the main flow area.
Affected by hydro-junction operation and incomplete construction, the navigation flow conditions remain poor. The
second-line ship lock is planned to be constructed on the right side of the existing first-line ship lock. Comprehensive
improvements are proposed to improve the flow condition, such as reducing the porosity rate of existing partition walls
and extending the length, constructing additional guide walls and berthing piers for the first-line ship lock and
building new downstream revetments with complementary dredging measures. The layout scheme of the second-line
ship lock is optimized comprehensively. Navigable water flow conditions for the two ship locks are validated by
physical model tests under typical operating conditions involving joint operation of the power plant and dam. The
results demonstrate that implementing the new wall structure can decrease the partition wall permeability low than
20%. Uniform opening patterns for sluice gates are adopted, and 20" to 24" holes adjacent to the ship locks maintain
partial opening when flood discharges reach once in two years specifically. The maximum navigable discharge of the
first-line ship lock can increase from 5,000 m’/s to once in five years (15,100 m’/s), while the second-line ship
lock can also achieve navigation flow of once in five years.

Keywords: Longtoushan Junction; constraint condition; first-line ship lock improvement project; second-line

ship lock; building scheme; operation mode

YiEHEA. 2024-08-07
EBEN, ZEm (1993—), B, ME, TP, KEKETELRD XS5,



- 144 - K iE T A

2025 %

s ] 2 PN YRT A Y R, B K
FUCTE X S 4R T B N 58 3, KB 1R 8
B AR A YRR A Bk A v A S T
— 7T, i S O T SE A R R R, T
W BERAE 20 a — UK AT AT s 5 —Jrm,
PR S IR IRAR A, R B 5 2 R 2 1 2s ]
WAEAT 32 ZFP R R BRI, Ay (kA & 2 m 4R A R,
AR AR o TR A, A ) 5 A0 R 1] DX A 7K
LS5 XE LA 2 JTT 305—2001 ¢ % 1 A AR 15 3 9
WY VBRSNS 14 A A
5 8 R 3 AT A I R R R

HRAE B A W 2RI I T 0, A ST 251 X el
P A R T T A 0 AR SR AT A B O N T I
Wb B LR MY I T 2k - 261 33 o s A 0 BOASE
UL 20 A 7k THE B 52 2 M 1) >R FH AT 208 5 o 18 8
RIME G, JEERAC g —, LR
W), FELERE Rl 1 = 2 A ) RS DO 2R R,
AP BRI W AT X W, T
TR e 11 A S IR S R SRR IR R
FHETT 1 A9 2L 15 i 40 I — 48 0% ) 0 48 4 1L
TTARGHRAL N T S TR IR MGE, P02 P45 3l ik
WXL AR P AL, i 1 B R BB IR TR
JtiAh, TR EE AR Al S 1Ty S aE T X
IKFRAAE; VLVE 3230 Jp B2 YN X 20 A B E P 25
MR, HARET RS MU SIS, B
WATSHE LA B AE 20 a — B K 61 F % 2 i,
FEVCR ] e R Ui e 4 B A A5 B N 45 5 R
T 1 — S8 i T 300 A /K I8 A s 1R A M T 5
TR E AT 2R B A BT X T AR A 2k
s DS ALK A A e T R AR s AR T
SEMRIR DT IXOR R30S 1Y 52 i PR 28R o8 385 45 it
6 GE R T o o TRE AR TR K2, Ho
TRE A B X B b - 1 A 25 AR A
A TR IS it 3 B IR X L itk R T =K

e LARAL T80T Tl ki By, Bk
A 1A 1000 MEZEAETR, H AT LA IR AR T5
W, FRIUAE— 2R IR 3 0tk B 5 A B0t A TS ¢
2. PR 7 2 RS AN B, T 208 AT K I AR
PHEOE S, B Wi, 8k IR —
LR RIS UE B B, 1 A X — S S ] 38 A

T AN R HEAT 73 Hr 4 Hh R P A BA Rl At Bk
ZERBUGES G, BB BT B, B
TSk IAX 2 — 2 i ] s i o 48— 4 4] — 2R s 1l
SEHE TR, B AR ST B 5 A 32 B S
ARELR B U 35 375 2 A0 M I R P R K B, R
FHAK £ B (ARSI 6 T 50 B9 B T B J7 S8 A1
X ALz 1T T AT ek Ak, 45 R 3R W ALy
AJ3F5 s B AL A T A G 1 T] DX A O P IR T A
XHATTEAT AR

1 ZK LR CE M EISITHR

e LLAX ARV T 7 JEAX 2 TP 38 6 JAg
IEWEIKAL 24.2 m, BER 3.93 {2 m®, %
PLA R 240 MW, [ 225 B4R IE | R
A5, 24 FLEEFRIL, 1 000 MELLHLI] | A7
WS TR L), WL 4K 201 000 m, 1
T FE31. 0 m, HXZ4LT 2019 4E 6 HEK, 2019 4
10 %, 2022 48 9 A Jekiiixal BARE WA 1,

B1 202259 ARLUIRATER
Fig. 1 Satellite image of Longtoushan Junction
in September 2022

TS ILAR A M A T AR, SFECA T
Z¢, WAL 1 000 MEZLAEAR, 2019 4F 4 HidisfT,
2020 4EFEHAE B 21 v, 2023 4EHEK 2 330 7t
SR Bk By i gy 2, A RORUE
230 mx23 mx3. 5 m(KxFEx| THH/NKE), BT
W SRR EE 2 3 100 A1 90 m( & 2), b Ff
ST B B T A R R O N, B R
75%~80%, b 5 I ATE SN 60 m, JEEFES>
B 15.7 M 6.3 m, BB EHEMTIKALN 20 a
— I KA 25. 75 m, BETT AR ALK A7 A FF ]



%7 E AN, ¥,

ST T AL b = A I 238 % 5 547 XA - 145 -

VA E B ARK A2 1Y 22,3 my T iR B s @ ALK AL
20 a —iBUELKIF KA 25.5 m, BitE

12V S W S T i o W N 1341 e K B
%, MTEEFEE, BEARREEE 5 000 m’/s J5H)

IKBE R 95PAFERAYIKAL 9. 8 m, —E&A I AikiafT {1k s, RS2 1A RE T
B 100.0 1H 90.0 B
| 160.0 : 204.2 36. T 2240 :328} 194.2 / } 160.0 :
A—O—HT\A_‘-__}_ ggggg . - O,r"—“_— ___”,’__._,!_—-__s_g_a—n7
5 8157 g 1 g 863
e = [ S =) A
= ABfE R fs itk 4
B 7
+§_ L
’ 0 100 m

B 2

Fig.2 Layout of first-line ship lock built at Longtoushan Junction (unit: m)
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Fig.3 Layout scheme for second-line ship lock project of Longtoushan Junction at feasibility study stage (unit; m)
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