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Impact of Mujing first-lane ship lock discharge pattern

on flow conditions in lower approach channel
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Abstract: In the context of the double-lane ship locks sharing approach channel project, unsteady flow is
prone to occur in the approach channel during lock discharge, causing turbulence in the flow field inside the
approach channel, seriously affecting the safety of ship navigation and docking in the approach channel. Taking
Mujing ship lock as an example, based on the RNG k-& turbulent flow model, the navigation hydraulic characteristics
of the approach channel are numerically simulated, and the unsteady navigation conditions inside the second-lane
lock and the approach channel are analyzed during the discharge of the first-lane ship lock. The results show that
when both sides of the first-lane ship lock release water simultaneously, the flow velocity in the approach channel
does not meet the requirements of ship navigation and docking, and the formation of reflux, oblique and transverse
flow patterns at the front of the separation dike of the second-lane ship lock affects the safety of ships entering and
exiting the second-lane ship lock. After adopting the recommended side discharge method, the flow pattern in the
approach channel has been improved, and the navigation flow conditions meet the requirements of safe navigation.

The research results can provide a solution for the discharge method of double-lane ship locks.
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Fig.1 Verification of water level at centre point of lock bow
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at each typical moment under 5 min unilateral discharge

in left corridor of first-lane ship lock

H I AT O, — 2 A ) A ) JBR T BR300 3k K I
SITE 7K LA K A ) v [ B8 3 2 i 9 o A R
A, AFURHT T — S A I X5t ] s ik 7K B A o kg 3
ﬁ&%%ﬁﬁmnﬂéoﬁ%ﬁmmﬁmiﬂm
TICE B, S A I RS R AS A
KA e A5 (R, SR, A ] SR FH 25 00 it 7K 7 =X
F, AT UE P s 08, AR L TR R
KT, SIALIE K A A PG . BT
Uole/IN L 0 T8t A7 2 ke e, A I o I k] 26
S ) L340 ) B b 7K 3o o s ) g B
4.2.2  5iE R AsaBoK ke

LA ) 25 00 itk 7K A SRR 22 TR 5] A g

SIATINIEL 8 F7R . — AR IR TLL 5 min ZEq0 B0
THRJE, TilbaE IR E G EL s, 75145 s A2
AT, R K B A% 128 B 45 B (SE AR )
iiiw @7 LN [0l NI T E | B EWeR ks s S L3O
T UUIE PN K T G S, B A IE N &
THB AW R AR AT 1.0 m/s, 7F 430 s £47,
TR B, HAEIR B iR RN 0. 64 m/s,
W R AR AR SEFIAA T 2K

a)t=145s

c)t=430's



%24 IBE, &, RR—&MER RT3 A KA m e ga” - 133 -

d)1=535's

8 —ZARIE 5 min 7z FRiE 8 it 7k % B B A %)
T5IAiERES

Fig. 8 Flow velocity distribution in lower approach channel

at each typical moment under 5 min unilateral discharge
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