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Experimental study on the safe operation of ship lock running as an open channel

ZHU Ruihu'?, WU Teng'* DING Jian'"
(1. Key Laboratory of Coastal Disaster and Defence ,Minisiry of Education ,Hohai University ,Nanjing 210098 , China ;
2. College of Harbour ,Coastal and Offshore Engineering ,Hohai University , Nanjing 210098 , China )

Abstract ; In this paper, physical modelling tests are performed to study the safe operation of the ship lock running
as an open channel, in which the flow regime, flow velocity and hoist force at different tide levels of the upstream
and downstream are modelled for the lock chamber and approach channel region. Based on the test results, the
relationship between tide level difference and the maximum longitudinal velocity is established. Moreover, a method
is proposed to determine the safe operation conditions of the open ship lock, in which the tide level difference
between the upstream and downstream is taken as the control condition, and the flow regime, the maximum
transverse flow velocity, the maximum longitudinal flow velocity and the maximum hoist force are taken as judging
indexes. The tide level difference is thus determined for the safe operation of the ship lock by combining all these
judging indexes. The case study for the Jiaogang ship lock shows that, a tide level difference of =0.37 m to 0.39 m

between upstream and downstream is requested to ensure its safe operation.

Key words: ship lock; ship lock running as an open channel; physical model test; flow regime; hoist force of the
lock gate; flow velocity; Jiaogang ship lock

A ] A v W L | R U T A A 1 A TR AR S AT D Ul o) b T IR A TR OCTa] e
e : R E VAR ul =t FOVARS ot s A | I S TR R = e LI AN ke A i N K S L B e S o R =
SR S L = R O 463 Y o 7 L W S B N 7 S8 B 7 A €6 £ B A L e B =1 )
TN, AT A ALE T R T IR = ARE A K TR S OGP 2 2R I Ta], 5 U
A A I A SR TRL RS AR 1 A ] B 003 ) g B, YT ) 7 32 kv T 52 ), HAT A A e M Uk
T B A A IR LR 9 0 n] RE S BB 0 . IR R a8 A7 B AT O, 2 R AR Y I (R BSRRE, mT
ATl 2 = S 2 TR 0 N N Bt oo O 2 N 52 e R i o L w7 L (RSS2 BN

i HE: 2016-04 - 14
HEWE . BEZEE SO AT (2016 YFC0402506) ; [E K H SR BH¥ 34 (51409080)
TEFE/ . RIFE(1983—) , B bl K, SC8R 0, 050 A, R BN EBA TEHREHF S, E-mail :85562314@ qq. com



446 WK AR R ) Has e

G a1 L A B A L 3 R WO R E 2R S N (A T E e SR w L N [ D= i B w L e
(BT 388 -t 2 A A XU, 4 24 i A Ay Vs N 308 ) s v R O o B 2, (i ) % 5 |
FLTE N A A IR, BN OR A 24 LR WAL 2 ER I DR 1A T BB A7 AEME G AT (Y fE
VPN W 22 A58 T AR T TG 2R 0 T IR IR 22 A58 47 I A6 (E0FoR SR e 4 H 3 1) 22 4
IBATARAFRRAE vk WYY SR ) 58, S35 LA SRS A 0] DAy S8 e I o 8 v 142 4 S5 AR 7 7 B 20T
B T [ 22 4Ia AT AR FROBRE T 125 T LASRUEAN IR A (T = A 1 TS I 0 368 1) 2 4 A T A I 5 2%

1 ERET 50

1.1 IiEHR
LIPS RS2 e 3 TS5 P, R ok ) DA A 3 B B A2 RV s i LA B R A
HE S0 S AS KRR F AR R R 7K SCah 1950—2006 4F 3 467 %R G0 T, AR B A7 4. 3 m (1965 4E 7 H
30 [A)  AER AR -0. 78 m(1963 41 20 H) "',
1.2 #EENgIt
SRARSIE_E T VAN R0 07 22 2% 44T A 0 1 2 05 0 /K S A AR AL, SR F IR 25 9 BRAR R A A48, AR B
Py EAS R0 AR I S S5 1 e/ INKIR DA BOK T B B R 5, 48 B e UK FE UKy 2590 AR AR 7Y
AR, AT LA B A ORGSR, R LR A =25 T RO A, =5 B R IER A =171, i R A, =
3125, AR A, =5, J1tb R A, =15625,
1.3 HEESGcEENS/HE 25 Wil
RIGAAGE RS E5IGE | B E = T e MR J/ ;
M B 30 my, IREGAE B 2 TR AL S 1 S

7

%i

2 SR TF F W # 22 A7 TR PIRLERIRT 1 R i
R AL R ST, P 1 ik i A -
TIPSy LI 2 AN A3 SN T TR - 1 s A
u‘JJ A ;ﬁ?ﬁﬁ% l‘{JJo.L ) qu%ﬁﬁ;‘ z/{J % -
T2 SO AT WA BRI 1 ~ 3 5000 3 T Fi . s

Ll o . . I ig.1 Measuring points distribution of
FFGGE, ARG B 5 0 % 5 ROR R TS flow velocity

ACPHACI R O AR BORAS R, 78 /K B AR, 4
SESR AR T B B S E A AR R, bR EEAACR AR TS, A SRR LR R, TR
A E H SN, et AR b LR AR 2R RS AT R TR PR B R ﬁ;%ﬂa&lﬂ
AR AR LAY AZ J7 | Z G AT A AR A
1.4 #REVIGHE

R T RERRE R S B AR L, R IE SC A A K R R KR S R AN [ 414 T R =
(4 1S5RS ) R 1T Ak 2 500 ) R
1.4.1 FFIR M BHAE I E

YSUE S A0 2. 4 m, WAL 2.7 m , BT R T UEN T, D0 T ] Do A 1 S a5 2 50
A [A] 1224k, Sk g SR AN 2 Fron . B 2 T, WIS B B IR T TN oy 3 ) 1T BE /)N iE B ] 25 Y

o SEPME —— BRI

:"2‘ [ 0.4
% 1.0 | ~ 03 PR
S/ 0.8 - m 02 3 J * *
E% 0.6 - g/ s " ~“~‘
04 | H 0 < >

0.2 4 ES R

0 50 100 150 200 0 50 100 150 200
) /s el /s
(a) 175 ps (b) 25 p5,

2 FFE) AR R I IE

Fig.2 Verification of flow velocity at the time of opening ship lock
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Table 1 Flow pattern of the approach channel during spring tide in flood period of flood year
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Fig.5 The maximum flow velocity of the spring tide ebb during flood period in flood year at a headwater level of 1. 64 m
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