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Fig. 1 Layout of the filling and emptying system (unit: length in ¢cm, elevation in m)
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Tab.1 Characteristic dimensions of the filling and emptying system

oW T W OE
# A IS NEY FEKIEI] HK B MK ] T
H AL kO
ik B it A K B ok
A (m?) 68.20 23.12 31.28 31.82 37.40 23.12 40. 80
ST L 2.95 1.00 1.35 1.38 1.62 1.00 1.76

2 RIEERE M

ARG EE A RLEDN 57 1 A BRI 1 2 30 AR AR BB RY  EAT T AR S A K T 2 o i
HEAT T 1A AAT
2.1 BKRGENRHERERY

FEREE P ARAE T 38 2 0 P 00 5 R T8 g b T U 5 LT KA A 1 % K A7, 358 H il R ) s B
J1 Z B R SRR 2. T L, 5 K BB ) R B0 1. 913 I 1. 494 X B A I B AR K0
0.723%10. 818.
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Tab.2 Resistance and discharge coefficients of the filling and emptying system

. " T n
o 2 % 0.2 0.4 0.5 0.6 0.8 1.0
[ — B RETE 45.7 10.3 6.19 4.07 2.303 1.913
Wi R A 0.148 0.311 0.402 0.496 0.659 0.723
T E R RS 45.3 9.87 5.77 3.65 1.844 1.494
MR 0. 149 0.318 0.416 0.523 0.736 0.818

2.2 BWEMNARMME(B)EBENE
1T i O R B AR R 40 00 B e s i K B 1] 388 5 1 56 R M AR R 1h D TR 0 ff 2 Feu/r 4 R T AT
S B8 A RIS T K I FEA SR K BoF T 15 0 2 SR, 5 0 7K T i) a4 DU 1 >R P 5608 I P iy A8 sk i 7 =X
A5 7K T 3 D 3 A 8 1 e 11 3 B e AR A R g 4 /N
RIS ET X2 AR AL G, IF L 2% 1000 ¢ XS BA R il S5 4, A e T ~F- 220 7K ik [ S0 2R 45 01 ¥
SRR T BB R 0 1 T O R i e R R S (W3 3).
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Tab.3 Valve operating mode and vessel mooring force

T om TSP %/kEjJ‘l‘Eﬂ R IIR R Y77 SN Y W)

/ min / kN / kN

KEAED,H=11.14 m AR IR 11.18 30.8 15.2

FEIK KO A®D,H=10.54 m 10 min 23 I3 10.76 31.4 8.7
KPHED,H=9.77 m 8 min 5JHIH )5 9.63 29.4 9.4

KO AED,H=11.14 m 6 min 25 8.40 31.4 5.6

itk KO E®@),H=10.54 m 5 min 2)EIFE 7.53 24.1 3.8
KPHED ,H=9.77 m 4 min AJ#IF 52 6.72 23.5 3.0

T 1. I RITR ML 1, =14 min BIBURITE 0.3 TFEE, 1L 1, =6 min BIEERITE4TT; 2. 1000 ¢ MRS R 451 RiE 0 32 kN,
1 R854 ALK 16 kN.

R RGN R LG 135 A A AR 1T J8 038, Ak SO W R IR 7, el sk ot A5 R A 8
(WLF4) 3 4 IR FIH T 5 ik SR G I IR ) R 8.
x4 RRNRHY

Tab.4 Coefficients of wave force

0ok % & KO AD KB AER KA EB
H=11.14 m H=10.54 m H=9.77 m
ESRIE Y €2 1.275 1.354 1.449
kRS 1.582 1.518 1.450
I A 0.80 0.89 1.00

HIZ% 4 AT UL, A e 7K R G0 A Rl o i K R SR RRIE , 2 KL 25 T BYDIIR T R B0 P g
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iR 80% , BEIW 2K RIS R, — 8 BT, BARXHHBERI MK AR IR IR i A R T, (5 iy T 1 %5 0
KGR/ INBI KA A QOB 1 25 8, LB Ty 28 M0 m0 Uole/ Nl LAHR g R 1 R 3 B2, T 47 i 7 1]
S 1R B ATIS R

BEAh, i3 3 AT UL RV P AN BB B, MR BLH459A T K BE 7, JORE ) R G5 1 BR K AL 4L A D
(H=11.54 m) TB0T, RUK KRB ELIW 2 82 iR K R B0/, B 1) R 48 0 H0E Fe VAN A B0/ Uil ih 7
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Tab.5 Hydraulic characteristics of the filling and emptying system

L, T Q E Vinax Unax
T & )
/ min / min /(m’-sh) / kW / (m-s") / (m+min~")

KEHAD,H=11.14 m 75 11.18 141.9 8725 0.71 1.83

FK KM AR,H=10.54 m 10 10.76 116.8 7 454 0.61 1.51
KBIAE®,H=9.77T m 8 9.63 122.1 7 191 0.60 1.58
KEAED,H=11.14 m 6 8.40 171.4 - 1.02 2.21

Mtk KMAAD,H=10.54 m 5 7.53 176.2 - 0.90 2.28
KBEAE®,H=9.77T m 4 6.72 181.2 - 0.78 2.34
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Hydraulic model tests on filling and emptying system of
the shiplock of Shihutang navigation project on Ganjiang River

LI Jun, XUAN Guo-xiang, HUANG Yue
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract: According to the “Design Code for Filling and Emptying System of Shiplocks” and on the basis of
analyzing a great number of references, the filling and emptying system of Shihutang shiplock is put forward. The
results of the hydraulic model tests (scale 1 : 30) show that the layout of the short culvert filling and emptying
system for Shihutang lock which owns the characteristics of the partially dispersed filling and emptying system is
reasonable and doable; the initial wave force and local water force in the chamber are all effectively reduced; and
the main hydraulic indexes such as filling ( emptying) time and vessel’s berthing conditions are all satisfying the

requirements of the code and design.

Key words: filling and emptying system; hydraulics; model test; shiplock



