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Model tests on influence of combined construction of sluices and pump stations on estuarine navigation//WANG
Fameng, FU Zongfu, LU Jiacai, LIU Mingming ( College of Water Conservancy and Hydropower Engineering, Hohai
University , Nanjing 210098 , China)

Abstract: In order to improve the discharge flows of a combined sluice-pump station project at estuary, that is,
concentration, drift and reflux of the mainstream and increase of transverse velocity in outer river channel, a trapezoid type
low ridge in the downstream apron of the stilling basin is proposed. Based on hydraulic model tests on the combined sluice-
pump station project, the flow regime, velocity distribution, non-uniform coefficient of characteristic velocity and the
maximum transverse velocity in the outer channel through the sluice gate with or without regulation measures are observed and
compared. The test results show that the trapezoid type low ridge in the apron will make the non-uniform coefficient of the
velocity at the entrance to the outer channel of 4.5-4.9 become 0.3-1.4, and the transverse velocity in the river greatly
decreases. The observed range of the maximum transverse velocity is between 0.3 m/s and 0.5 m/s. The significant decrease
of the non-uniform coefficient and the maximum transverse velocity may improve the effect of the combined sluice-pump station
project at estuary on its navigation safety. The proposed project is a kind of simple and effective engineering measure.

Key words: sluice-pump station project; pump station; sluice; estuary; navigation safety; transverse velocity; regulation

measure ;model test

Bt S T DA AL AR B TNER, O T 2545 fifk DRk
AT B EEHRDT AT K AR A AR AT ]
A, TR I A RK AL, A% 8 A ) A AL 1 7K ]
5T RO A B, LS T K -
I £ , AELA% GE 1) A i Dy XA B T o e i AR
TESTT KA B P A S SRR IE R R % B AF R
ZRn Rl AR AL PR A R o
INTITASH BTG AE T, AN M5 VT g A AL e S
BT 7K MR AL TEB IR IR AL 55 U T 54 Y
g St .

AW H VLA HRFRER 4 (BK2011744)

()32t 5 A AL R RSP DR 1 TR el [, {HL 7%
Gy EARAL R KA 2L, Haixd 7%
T A1 B 2 3 B X AL IS, 3 o) Tk
E AT GG S WS, R ATKISAEAA T
(L2 PO A AT, ANOCTTUS 1 M AL A 1 PEH]
DR U G AR AN B A3 3O X T P A
VAR TATE ™, Pl T AT X 00 AL 43 M) B 0o 5
SR O TAEAUESR A T, iR THE R AT K
] SRl BB A2 1T, 7E 7K ) 2l 2R ol s AT
] FE 0 T8 55 R ARIATIE HE A HERR A0 i HLK

YEZ R TIEME (1987 —) , B INEFF TN 0504, T8N TREK S #0158, E-mail ; shuishimengnan@ 163. com
KA K A ,2012,32(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://kkb. hhu. edu. cn + 29 .



X LU B B R SE B, AR AR F R
TE PP A SRR PR o) A, 5 i 3 A2 4 LR SE A
(5] LA K ARt it B8 oK WA

AR SCHE T AR T FR AT R A A A
(1) TP SRR B 5T . 2% TR NI AR 4 %
“OR A B A EIE X K ] Ry B ] R L v
8 m(IZALT 18 T FE A 28. 4 m) 5 [ T 0] 18 T I R AR
T B S8R R 40 m ISR R —1. Omy, i3k Xof 7]
KRS 6] R H A AR I A 2 5 B
A QHOD VRIS 2 = N TR 16 DO N LT R e AL
AR S A BCE O SO\ IR R R R
(R AR I, AR A AL 4 1, PA00 T e D T i 2 3
A3, Y /INT] 1R ) A

AT GE AL i)

sous R K

P
E1 HihGERAMETE

1 EENG AR & 1

1.1 &ENgT

R 3 ) AR AR DU B, JLAT AL L R, =
20, T AR AT I E AN KL g i EL R
PR AN, AN A MR IR AT A 1 1 A5 1, PR e 3R A
BEXTROMAE A 22 4 K s AT 00, o 1 Al
U 1R K A AS LA B A, TR TR
AR T DX RS S A8 MRT i AT 8 A T 9 AT
DNEEWTIAT 15 2 5 Wi A D00 S 1] JRT 3 DB T
OIS 3 ~ 9 5 W T T S AT A Y
o L LA BOKRUALAS o D LM W i 7 DL P 2.,

3456789

< A >

2
1

7K J¥l

Ak
P ]
B2 REWNEHFERE

1.2 RESHES

IS AR K 32 17 AR AT BE B B e
BARIK AT RS TR A, W 1, KA Hyy 1Y
AAEIEE R 0 ~ 1.4 m, SN KA Hy, W22 ARTE LA
0~2.5m,

x1 RWAKTAES

W T F/fE(m® - s7') Hy/m Hy/m
1 40 4.2 4.0
2 40 4.0 2.5
3 40 2.8 1.5

2 HWHERESH

2.1 RERBHEFR
2.1.1 R TFRARASERESH

TCEE A i T 22K 2 A 7B, BT ) R i) 3E S
JER 40 m, K W14 58 WA 8 m, H K i 32 45
(SIS R e e 1 9115 5 A [ e = s )
Ty A A [l T gt i A A AR N Y AT, TN 1
W) I Y] Y 7K I DL A B A A1 DL 3 5 A 7 A
THT 5B 3 s 1 SL3EAFHALL, T N AMRK
(=3 Sl N ] ) N o ) || S R S B 07 R <
) H T Ol 2 B

73 0.68

0.27 0.66

0.80 0.50

@ 0.54 0.12
0.32 0.22
| 0.25 0.24
0.29 0.20

B3 TERBEHELRL | B TKRRSERRESH (B :m/s)
2.1.2 S B ERE R G R A ST AL
A R K AR ey iR

LT AN 12 50 28 R0 e R W T 3 A ) 242
P FEAR TR AR IR A AT, AMAA W T (T
2) YL A AR 5 AT TE P AR fia JAT T g
/I DRLHE AT I BT v 7 3 ) 49 ) 1 ] 42 S e S i)
FULIE AR ) R0 Y R/ T AN I A R X
Shy VR T 0 248 S 147 B R e/ 2 45 i W TP 240
A LA, /I

v - U .

T] — max — min (1)

v

A v, AW HEZ T 1 B R 50, A BT T TR 6
SR /INL I 0 R W T T

I A TR T S INAT A P AR ) K o, , IR
SERL(FR2) R, (i T AT A F BT I ) 90 43 AR A2
A1 FEANTA T ZE A Y BRI 25 PN, K S e A1
BISTHAR AN B S IR IR S R 4.5 ~
4.9 Z[a], PRIHA MNATATIE P HE IR A8 ) ek
2.2 EREHEAR

B T o 3ty 5 AR A AE TC R A RS 0 T, TR
2 Y A L o L I O 1 TR 8 T NS o e B B

- 30 - KA K A ,2012,32(5)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn hitp ://kkb. hhu. edu. cn



®2 SMNANDOBTEREA S S REA
SNATRARLIE P B K1 (6] L i

S T ToHE A it - W\ FIR R AR IR -
n Veae/ (M * 570 7 Do/ (m + s71)
1 4.5 0.76 0.3 0.30
4.6 1.17 0.4 0.33
3 4.9 1.67 1.4 0. 50

FULIE P H B 1 0 2 5 [, A TR 0 22 B
B B E /T AR AR, G 175 m, W 4
HIE S Bz, H BRI 320032 AR AV HT T 5 38
PRI, TR FA Ok S B4 A W T A AT B
Lyl N NATEE A R R T L , RUEE A 22 2

7.89 4.97

Nk §

4 NFRERBKFBE(RM:m)

Kl ﬂa ] \jlz

4,50 p
2] 5
il il /
/i 075 M
Y./
Y—F'O-SO Las| A 0.9 2109

5 N\FHERRMEIE (B .m)
2.2.1 WA TFARAREFRIES N
PRISULIN 2 BH , H PRl 7K 284 /\ 2 T8 3 G I 2K
Jo AR [l BN, TE R T T SR AR e S
13 LA S F= i A As AR 15, T e A8 D 1A 7K 3 7 0 2
AR, Bt T AT 53 LU S0 FR e A RER
THLCTAL 1) B Pl T T3 R 7K A B i LA 5

___— 01’ 027
0.23 0.20

— 0.35 0.23
7J<E > 0.38 0.25
= 0.46 0.23
1 0.26 0.21
0.25

Bo NFRERRRIRI ETKRRSRE
TS (B m/s)
HABPFP TALT R i A, IRl
K ARSI H TR) AL A 3t /5 7K 3 B R ~F M3 5
T
2.2.2 SMEA W E AR R G R R A ST ALE
A R KA )RR
6 X SRTATIE PN R [6] 03 o, BRI A B
KA Kb AR ,2012,32(5)

M P AE T R E R T N F R R AR, e T
AIMATA T BT T 4 3 3 43 A, D0 P ) A o O R R
REARK, SN g KR ) Y R 7E 0. 30 ~ 0. 50 m/s 22
(£ 2) s N2 BT LIE I, 35/ F I 2 IR
J& AN FT T TR s AN 24050 SR AR KB AIG , TG 3%
TR 4.5 ~4.9 FRIEH 0.3 ~ 1.4, KRN T
VT T A 40T 2450

3 & it

a. {7 A 5 A ALK S 7 I, 78 T i
EARAET , T K 7 8 BE 4 78, 7E 7R 22 55 B
TR AL B SR B 53 A — T P A ]
PAF AN RIS, ) R W ALIE N & 5 sk
PRI ) 7 T, 2 M AT 22 4

b. 7T 8 BOSCE /PR R AR IR, IOR R
T HMNATAUE P AR fi R [0 3, A5 AR A0 1 DR Y
AKFHLAS , ] R RGBT, )T {00 38 W v 3
AR EIRIRR, TP 1 AN B AT 4 4

c. NP B GARIAY JLAT R AR 4 HAR Y
[ 3t & A LA B Al IR i 7E

SE

[ 1] BRI, e KSR & @ —FEn 1 & B X
[J]. P ELAKFIKHL,2006(6) ; 82-86.

[ 2] R AFX, B, 5K V-5, 5. F JFK I 5 5 X
AT B SRS AT I [ )] i R 2. A RFL
Ji 2000,28(3) ; 50-53.

[ 3] B &, EAREE, A, 55, IRk & g 4] 38 ol = 4K
TRABERTNL T ] ZKRS 5T TR, 2006(3) :16-17.

[ 4] fHoeay, BE0E ™ 0 B, 90 A dR 4] 5 R 5% AR T Ry
WERKBE[]. AKFPKEEA ,2011(10) :128-131.

[ 5] JB& 6 BRI LU, MR, 22 3l ) 1) ik 7K = 46 3 sh BU1E
FEHLL T ] KBRS 7K TRE 244, 2007 (2) :26-30.

[ 6] 4R AEZE. AR T35 T Sl X 40 R A 8 B s
THLT]. BRI IR 5K FIRHE ,2009,7(2) : 98-100.

[ 7] Bh X, 252038 @K i T 24 M arse [ J].
FE i ,2008 (2) :130-134.

[ 8 ] WHINER, /N, #1048, 2. M DUTRE 4 X TTE A
BRI ISR [ T]. IR B Bi R ,2002(3) :22-24.

[ 9] W RME, PEaa . Bl b 7 3 200 R 0 2 52 iy 0F 5% a2
[J]. KFK iz TR #4,2011(2) :94-104.

[10] M-ang, T8k WikiT = 751 K TR 2k i %
AR T ). KBRS ,2010,26(5) 24-28.

[11] WAL, 242 SR PN EN. = 09 R0 22 s Y 200 7 01 [ i
Bl it K B AR [ 1], K R K B BR 4 3E E  2010, 30
(6) :4347.

[12] B856, A%E BRA T, % SV T RE R T S AGE AT
TR [ J]. AKFPZK R ,2011,31(6) :66-68.

(R H.2012-01 -05  Zk . fEskoat)

Tel ;025 - 83786335  E-mail ;jz@ hhu. edu. cn hitp ;//kkb. hhu. edu. cn - 31 -



