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Optimal design of downstream approach channel of Linhuan ship lock
YANG Qin
(China Design GroupCo., Ltd., Nanjing 210001, China)

Abstract: Linhuan ship lock is located in the south of Linhuan control lock, about 30.0 km away from
Likouji, the provincial boundary, and 31. 5 km away from Nanping lock. The connecting section of the downstream
approach channel is located in the turning river section, with a turning angle of about 75°. Affected by the terrain,
the main stream of the river flows into the downstream main channel close to the convex nozzle on the right bank,
resulting in counterclockwise reflux between the connecting section of the approach channel and the concave bank.
This exerts a compressive effect on the approach channel flow, with significantly narrowed width of the local
mainstream. The physical model test shows that the mainstream of the river forms an obvious shear to the flow in the
entrance area of the approach channel, resulting in a large reflux range in the entrance area with a length of nearly
350 m. As a result, multiple complex reverse reflux combined flow patterns are formed, and the flow conditions are
very complex. Therefore, corresponding engineering measures should be put forward for improvement. By dredging
the channel and increasing the separation submerged dike, we solve the poor flow pattern in the downstream
approach channel, large cross-flow velocity exceeding the standard, large reflux intensity in the entrance area, and

inability to meet the specification requirements.

Keywords: navigation lock; approach channel; physical model; optimization

1 TR MRABEI T i, HARIZZRVY . Wl K R
TEIRTIE 2 28, WA bRiE, B2 IfE, T H ) BOR i — 2P 5 3 LR T ENiE

THIT S5 AR I B AL 9 5 ok M ) (S e Il ¥ (NI A5 UK 31D S S iiB1= R

WA e IR T (BB AE TR R — 3B i e 2 A S8 b IV SSGBAUE SY), TR

3

s B EE: 2023-02-12
EE®N: B8 (1985—), B, #Hid, HERIEIF, WEE o fad 2488 TRE TE,



- 154 - K iz L A2

2023 %

BEMAL A 200 mx23. 0 mx4. 0 m( 735K x G5 x| ]
HEZKIR) , BTt B ) AR B W kg 07 1 308 7t
TREEHEFENAEIE L THE ., W%, LT

SUUE . NSRRI, LU
Mo, BT, M RUCESE, H B AL
%%10

&1 RHRERS

B RAT (KexTExiz oK) /

AR (RxBExiz K ) /

il (mxmxm) (mxmxm) #ik
500 t BT - (44~45)x8.8x(2.0~2.3) CHERT 7K FR 2k 0328 4 A AT TR 28 )
1 4 6x500 t #iH i A 42x8. 6x2.0 278%8. 6x2. 0 -
300 t BEA - (36~40)x7.0x(1.7~2.2) QTR R ) i A AR E AR 2L )
1 4t 6x300 t HEH7 i BA 30x8.0x1. 8 210x8.0x1.9 (P AR R 1

2 MmEAFERESRE
2.1 SRS AR

e P A ) A 5 o T 0, A ] PO 54
il A R P R IEES O 150 m, IR G2 51
il ORI A 4°19'17, b 2 il IRl 2%
FHEZY 85 m, TREE B BUENRA i A S,
S A A 1 ot o] o] TOUSE SR S I e
AL T SO S203 22 HET PY AN E EAT

T L R 1B E i E I A0 = W 4

HEH R < A, b T, &
B B IR A . b T ISR
JE (TR A 2 P2 K ) 150 m, FEMREL 1l
K 238.8 m, Tk 444.6 m, HiHyL EE B ML o
DL 11,5 m f125.0 m, b Bk
BERIR 125, KEEHHR 70 m (AT IR i 2 485 K
B, dRar il UL 15 m B AR AR S R, M
WA B A T LR 1, 5 R AR X S &R
K2,

I 3657 ) o
. U

B MESEVISAR

i3 el
Y A ) =
- TR
I ~ _—
. > (g
0 PR e === SRS S i
(HSAEREEE S0 e VSR —— | T
: 2000 290 15010 60.0 200:0 2523

[ . - %3“
\ TS s

B2 MESTHHEEMNKRE (B m)



%11 48 M

W A% 19 F 3% 5| A RA ik it - 155 -

2.2 YR

W6 A B 22 ) SR IR 56 T 5% 3R
BT R o T i e T A S L, 5 AT P K TR
BRI, #3847 TO0F, FTTIX K i 12 B 1h)
WH/NT 0.26 m/s, HAEEE/NT 1.09 m/s, [A]
TN T 0.3 m/s, TEAS R RERE it i 25 1
T IBATAK I A R R

e e F BT Ui AP AE 2 ST B, S B A AR
TAE S, 2 MR E R HIE 5w, P4
B G RIS ICIE F 7T X R FHB 434k 1 I3t X Py
AR XA EAL, FEZSADFmER, TSl
FUUIE % HE BOK Ui 52 25 T8 S Y A AN A, )
MELLH R MR, EUB AR IR T X ]
DTGNS NI B TV TIB . SR DS e N N S
I AR AL UL A B A IR A B 5%, B AP
i o | 0T T30 AT K T A A
2.3 US| E K A

TR PRI RO, FEMR TR 2,

FR2 R BEERKREEER THSIMERE TR

T _ SR
UiF 7KL/ N Ly ~
g I UEAA /m Kim (s N
26.37(10 a — W i it
¢, 26310 26.27 908 Z@%Iﬁ“‘
LKA ) biiBL
25.27(5 a —i8 Ve | i
¢, BTGa—® o, 711 zﬁﬁm}m
BEAKA) PR
£ 29m { e S
r |
’ 4
\ \ | %,’nmm %160m
A | |
W ==
e LR

f?ﬂiﬁﬁﬁ%? 10 a —iBHKFN 5 a —i8

K AT I ¥ 95 PR T 0 5 AT B 11T XK 3 O
mﬁﬁﬁ%%®&4,ﬁ%&%%%;

1) ETTX(ETTHE 0~280 m) K #ERAME T 1137
XN, FEREBOK IR AZ R s, A5 K
A, A KA, TR 245 ~350 m Ju[H
PN 25 A0 T A T TR ) R X R, 1T THE 490 ~
560 m i P9 5 AT ZE S ) s 4K

2) 10 a —EPAKFAT, H 1T 3
W 0.75 m/s, ¥ERBOUR KRR M EE 0.50 m/s, H
H T TG 280 m W7 TAI A0 TE AP0 2 20 AR 1 9 34
KT 0.40 m/s, HTTHE 315 m W 4% 00 A5 A6 1 97
#0.37~0.54 m/s, FI1ITHE 350 m 145 I 50K )
TR BT 0.30 m/s, FIITEE 490 ~560 m i il 4
5 LT ZE 0 22400 et 6 1) R EE 3 0. 30 m/s,

3) 10 a —BPAKFMAT, HITXK SR
M 1.39 m/s, Ee RV 0.45 m/s; 25 iE i K
P 1. 41 m/s, JCHIH,

4) 5a—BHIKEAS 10 a — A —F,
FITTIX de KR 1] 9 3 0. 70 m/s, e KA\ ) 3

1.19 m/s, FRFIFHE 0. 43 m/s; 2538 FH K )
W 0.51 m/s, BRHMFHE 1.32 m/s,

5) TElmefT w2 S RN, FiEgIAiE
1T X R 3 422 BE G 1) 37 J A il i AL 2ok, 1
X HIE S, KA AL, R 1 I 3 M LA
WRERIEZIR, H ARG BB, BT A 5
FEREH, I A AR e VSR

=245 =210 -175 —140\,?05 =70 =35 0\ 35

= \X\,\ \\\

IR Iml 30 22045 my/'s

—=1.00m/s

355;“/ == \\7%5/t>0 30 m/sit
\ 3 Tl‘ﬂJLL_ RPN
o

N
R250.m 20 \\\‘\i NN/
\%\i\‘\ *\\\

=
=

B3 10 a —BHEKTHIMEOTRRERRKRRESS A



- 156 - K iz L A2

2023 %

VT m
IHHIIIIHH\H\HIIHH T

I|L>03

i

B4 5.—BHEKTHIMEONXREZBRKRREST

3 TiEslAnERL
15 ¥ 9 ) 7 5 | e 08 38 A0 7K I 2% 12 A A v
FEOR, AHTR UG T R e A K, Fe Al TR

f“

ML S . FEBIR AT, FE 0 58 B A4S |
mﬁﬁm\ﬁm%ﬁmmﬁm\fﬁﬁ@%k,

HAEHIESZ N P, S0 5 | i 1
[ RTSE 2.2 NP s o %*UlﬁﬁmMﬁuﬂi
WIHAL B AT IR, REAR IR I
KL, FERGIBE T R X R, &7
Lk, mZR ML TT 250 . TR T L v
2917.5 m, SHIMGERSREZ 2.2 m, BRI

\i\\ 252%m

-245 2210 -175 140
Cies

Wy -

EMS;T%%%%E%X%%M@%%%mm,
TEIRTR A 20.0 m, A5 E M MELAR SR 19.0 m,
P15,

MRG0T 3 5 A A Ak 5 K
TR L T ST sl - W I N P 1 7 S

R FEAS T s, B ) I . A 1) 3 3 R[] 9 IR
YU R RIYE SR A T E AL KR NS, VA

RAf, SEATK A VR, ol T R
W) RS CIE A T T IX KRR ) A WL 5. 6, i
Yo AR R

B 5 10a—@3KTHSIMEREARTONXREZRKRRED



114

B W E AT A5 AL AR AL KT - 157 -

245 210 -175 -140

i

i
=
=
1 58l aE S e & Tk
a3 L ;
%m sl i 2
3 b /
St s e _
I
B : J : 1
. . [
g 1 /0 e
= I E su, N e
H

~280—3 1?;330%

T35

6 5a—B#kKTHSIMERERRTONNEKREZRKRRESH

1) 10 a —#PKEMET, DT ) 3
LI 2 A0 R AR, FeKME 0.36 m/s, &
AN FE W WAL AT 2 425 51T I8 de R 18] U
1.80 m/s, F K EFHE 0.27 m/s, i L HLE
2K

2) 5 a—BUUKEMET, BT R AU
LA GG PR, KM 0.34 m/s, AN
SRR 7424 5 DT e KON ik 1. 28 m/s,
R EIFHTE 0. 26 m/s, i ML ELR

4 H5iE

1) TR 5 ) Rl — DU 2 My el s, 40 R e |
WL AL T4 18 B, 75 SR T 4 W) PR AL 00 1)
Jiid, WRFE oA i R s AT I8 T 00 X A IR R
Ui B A 2 PRS2

2) SE ARG R LA S IR TR AR
P T UG TE AR U A AN LR T A A
/NI T S 1 72 2 NI 1 7 R0 O w3 . DAL
TEER I )L

Sk
(1] SR PR A7 BRAA ). TE32 T 0 o A T

[2]

[3]

[4]

[6]

[7]

L it [R]. B AT AR TR AR A R

H], 2019.

K VLAILIE . AT AR fE: GB 50139—2014[S]. b

5 E R AR, 2014,

AR BT EE A IR 00 A BR A w1 T VT T I v A I T

PR TR [R]. 7 A SRR BHER B A R

#l, 2020.

gk is BRI BTt BE. M IR B A B T REYE: JTS 305—

2001[S]. dtxt: A RS i hiist, 2001.

R KRR 2 S . T Vo T 3 I i i ) T e 388 A

IK TR A TR I I R [R]. Pt W AL KR

FHERFFEBE, 2020.

INETE, B, B DR, A5, LIRS S Yl S ) 3

IR e R 36 F 52 [J]. /K i T#, 2023 (1): 97-

102, 142.

S ss, AT, R B T RR IR MY R e S | A 8 E A

IKFRACAHRAR[T]. /K2 T, 2022(5): 72-77.
(A% A45)

ZENIR =

ARFIEVF AR ES AR T OCERR) ) 22 5 A IRA R L AU 5 Bl ey A FRAA =] L JE R 4E
FINARA R, Jbati i 25 RE ALK RA RITUEA dl e or 52 0% AT, (7B MY %
BT, AT RIE & LR A R EERUE 2, I & 2R A TIPS e R 2 AT 0

AR k=



