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Tab.1 Typical huge shiplocks abroad

=2 i ) 4 Bk F 51 i 2 RS (K/mx5E/m) 7K 3k/m

1 Berendrecht b A st 500x68 5.35

2 Le Havre - Francois I I 401x67 8. 00

3 Zandvliet LA B 500x67 5.35

4 Wilhemshaven it ] 390x57 4. 10

5 Panama Canal 3™ Lock lane mED 427 ~488x55 9. 00

6 Ijmuiden 2 400x50 2.90

7 Charles de Gaulle % 364 x50 6.70

8 Bristol LE 366x42.7 14.6

*2 ERIMBD EKLBERARFHFES T
Tab.2 Typical high head single-step shiplocks at home and abroad
F5 9 i 24 FR = 51 fif % R~ (K/mx FE/m) e kKk/m K R G R

1 Ust-Kamenogorsk I 15 2 0 3 100x18 42.0 e[ i 2/ TR KBRS
2 Walter Bouldin' XKH 192x25.6 39.6 AEAR
3 Zaporojie 1% 290x18 39.2 S
4 Lajeado® eLpg 210%25 37.3 A
5 Tucurui ( upstream lock )? (wAL) 210x33 36.5 it
6 Tucurui ( downstream lock )* it} 210x33 35.0 S
7 Carrapatelo WHET 92x12. 1 34.5 S
8 John Day FH 205. 7x26.2 34.5 I JES 17 i A S g T
9 Pak Beng® ESE) 120x12 34.42 ey
10 Valeira i o 91x12. 1 33.0 G
11 Sobradinho ey 120x17 32.5 G
12 Pavlovka GIBiNES 115x15 32.0 1] JEG R 1
13 Lower Granite FEH 205. 7x26.2 32.0 B
14 Ice Harbor X 205.7x26.2 31.4 i) T 5 Ak =g
15 Lower Monumental Fe [ 205.7x26.2 31.4 ¥R JES 1T i A SRR
16 Little Goose FH 205. 7x26.2 30.8 i) T i A S g
17 New Wilson | 183x33. 6 30.5 i IS v 8 A S g 1
18 Promissao (i) 142x12 30.3 S
19 B2 i 120x12 37.65 T
20 W i 120x12 35.12 T
21 it i 175x14 32.5 1] JE A B 12
22 SRiE i 12012 29.1 S
23 Kk o 12012 29.0 LA
24 N3 o [ 340x34 40. 94 it

TE: BAR 1 MBI 3 MR E 2 AL T3 B3 Ak T b B

AL TR ] A R O T 1 2 e L i i) b, H 2 AT ] 2K Sk — RS A (B — U
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S i Ust-Kamenogorsk AT, R F T BROK BE 48 O A1 B AEUK R A el Bk i B2 0K 28 m, U B0 TR
SR KA S T BN T NI (5 5 A, EL I ST K I TR B I AT ROR A
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[ R FH S PRz 408, R i ) i 7K B B] 400 28 2% JEAE 12 ~ 16 min 22 [H].
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Tab.3  Typical hydraulic characteristics during one filling course of some shiplocks at home and abroad

(1)

s 2L o 7 A kL A LY Bk 3 PR 2 RS2 ZE=A 7 A LY B
FE O sk T qjﬁfi?f“ji Eiifvfi“> S mmas t'j;lf'jisz?ji Eii&tﬁ“)
1 Panama Canal 3 Lock lane 22 216 0.83 0.05 5 Zaporojie 55 571 10. 65 1.94
2 Bristol 32 039 2.05 0.37 6 = Wk (hEg) 94644 9.28 1.86
3 Ust-Kamenogorsk 16 223 9.01 1.96 7 KHEEE(T=12 min) 131 996 11.42 1.97
4 Walter Bouldin 46 675 9.50 1.98 8 KJHEl(T=16 min) 98 997 8.56 1.48
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IR

(2) i TR e TR RSN 7K SKARER , — UK RE B B B, Y = e v (7] 95 i) = K i) 5
ZHA.

(3) IEERENS S xi i /K 2R G BOR A BAL T AP RE R B, LUK LLRE E, aT LUA Y« SR s ] R
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— LAY KSR AR .

PRI AT 3 vh B AR RE B BB T LA B DR e i I ey T AR AR, — W K AT
FWFEIRERE E QR (B phy T ]I 2 1~ T RRE s, DR e B T AR - S e i 5 A B
IK Sk AT 25 AN . X S ABLFAX 2 Wk 7K A S0 1) B i e, b K U B R REAR K, (ELF 267 B B PR 5 i
—EBOR, T T K@ P S BT A B AR R R RS

Rl 7335 3 HpF 4 LERE BRI nT LU 2 ¢ il 3 5 A s R 58 AL o 1 s 1] 0] =2 (9490 4 K 9
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GBI K B 1 5 HE R AR, AT AR DGR R TR A AR 5 it
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KHIEER.

e ) A o K e R e vl e R 5 A

8k CH(1 -k,

o = ;(2(_1”2) (2)
K ik, ARG IE R B € R ZE K IR TR H oKk sk =0, /T, o, 5K BTG i) B T=12 ~ 16 min, ¢,
=5 min. [ AR AR AT K A543 314 61. 00 1 47. 60 m, b35S = 72 40. 00 m, 51 I 98 75 ~
120 m; R AR ALK A7 20. 06 m, FHFATEE R AR 14. 26 m, SIHGEIE L 75 ~ 120 m, 7] LS 31 A e 0 % 1]
SRR Sk DA K 1 U0 e A1 308 AT A A7 e ) e R i e A S (L 4)
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Tab.4  Estimation of the maximum flow discharges and flow conditions in the approach channels of the Datengxia lock

SRR (mes™)

fif T W JEDE 75 m JE % 120 m
i ) Bt B Bt Btk B (k) 1 q@il9)
VI ES K% 2 KFE3 L ES KIT% 2 KT 3

PN IR A 61. 00 ~20. 06 m;

T ok sk TAEAKK 40. 94 m; 0.66~0.85 0.33~0.42 0.16~0.21 0.41~0.53 0.21~0.26 0.10~0. 13

i T KA1 037 ~1332 m*/s

5]

ﬁg IR0t IKAEALE 47. 60 ~20. 06 m;

= {RG3E i TAEKK 27.54 m; 1.22~1.57 0.61~0.79 0.31~0.39 0.76~0.98 0.38~0.49 0.19 ~0.25
IKAL T1 R 698 ~896 m*/s

JE A KO 414 61.00 ~20.06 m;

Ell kL TAEAL 40. 94m; 2.38~3.06 1.19~1.53 0.60~0.77 1.49~1.91 0.74~0.96 0.37 ~0.48

% TR B 1037 ~ 1332m’ /s

TEL L BCHE) AKTTEE 1 ~3 S0 IS A I E (Gt ) K4 12 R 174 R B HE RIS I ; 2. A CHVE BRI | LT i e K i A
KF0.5~0.8 m/s, FIEGIMTIERKFHEAKF 0.8 ~1.0 m/s.

1€ 4 n] 0L IR IRAX LA e - 1 95 V0B AR T (JIESE 75 m) |, H T A IR 78 i 7O e R, A 2R A
I FE A A A1 A5 IUUIE A (AR D5 56 1), KR 2% PR DR 1 Ui S AR B ALK A7 T 00 L0 5 A I
B, LR R R B K Sk B0 U T U A 2 BT BEOR AR AR, T 24 5R FH ¥ 0 55 000 M it 74 A e s ok
G JEE G I AT RN AT P, ELRFH 55 A B X0 28038 5 AT /K R AR P A RO O W2, TR
ST BTRL, X TR WA AR K Sk A8y | b TR Pt P 2 R AR 20 ) 5 A A 5 % A ], 4220
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SRR SN 7K A i 280 2 LA TG FE A IR B sk TR A 0 22 428 47 B 1 AN LT A B 1 s 7K Sk s
HOR T3k — 7 B AL, 495 A Lower Granite fifFI ™) SR FHE 4355 0 U/ 0 438 2 A0 itk /K A A3 2 5 B 95 1)
Tucurui I 1 BGHEZK A B 2R T 438 55 00 9 A B 5 R 1 = e s IR A 2R R K 5 N3k /KRR 3 (K
1380 m) A&,

PRI, AR5 2% 4 AT A 25 SR T P A i 7k Sk A ) %) S B 2236, R Tl s el e T 7K T 8 R FH 55 B itk
IKAR TRV AT 3G 5 s e R, A5 i 7K i A5 0 R A DG BEK

5 4 &

it 5 FE AN B R R K Sk A A 25 FUER, TGI8 BT ZK ZR 87K FI 9 bR 7 T i I DS I Bt 7 5 58 32k
FEO7 T, BT BRI RENS i R I e ke A2 ] 1494 kK g 2 SR BOR MERE, S /K 3R G BRI ) 2 IR A 22
A 249 R TR A I R P BP0 A P P ) TR 3R (BT o O AR S A K ) 2 L BB 5, AT Ry B3 s Ay
LA PR BERL 2 AR | [ Pk vl B i 3 e A o] s e 0 ) R 7 F

2 % X #.
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Feasibility analysis of the filling and emptying
system for Datengxia high head single-step shiplock

QIN Ye-chuan', XUAN Guo-xiang®, MAI Jian-ging’, LI Jun’
(1. Guangxi Xiiang Development & Investment Group Co. , Lid. , Nanning 530022, China; 2. State Key
Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Key Laboratory of Navigation Structures,
Nanjing Hydraulic Research Institute, Nanjing 210029, China; 3. Guangxi Communications Planning,
Surveying and Designing Institute, Nanning 530011, China)

Abstract; Single-step lock has been selected for the navigation structure of Datengxia hydroproject, and its water
head and chamber dimension both rank in the top of the world’s single-step locks, which makes its hydraulic
problems of the filling and emptying system quite outstanding and become the key factor of its single-step plan’s
feasibility. Based on the incoming energy parameters, a comprehensive hydraulic comparison between the Datengxia
single-step lock and other huge and high head locks at home and abroad is carried out in this paper. Besides, the
flow conditions in the approach channels are also preliminarily analyzed. The research results indicate that the
related hydraulic problems of the Datengxia lock can be solved with the state-of-the-art lock techniques, and the
single-step plan for the Datengxia lock is feasible. However, detailed hydraulic studies are still needed before

construction of the lock.

Key words: Datengxia hydro-junction; shiplock; hydraulics; feasibility
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