= Jm BRI & B s & EDKE) AR 2 WO

B YRR A E L An B AT R A

BIVIE, X5, M &

L=

G R R R E R 8B S E S0 =, YL/ & 210098, Email:hongkunhui@hhu.edu.cn)

BE: SIMEARASREEZMAESTZL., RELIRNWERREZ—, RRARS
% B by P KR A K E AR, PR AR KR, AR E R ET ZERFRE,
B AR SR B A L R AR R R sE A b A TULT, HTE Y AR IR 5] AT AR A Y
T, FAHEFTRTIHARARRES, 2RI R It aEE, URREER
K&, HFEHRITHARZLA, EREA: XU TIHMAR, FEFAEARREE, T
MM E, 24FHAREMNRFA. L LKA L B 35# A E L 1000m’/s B, #4594
HREAERLO0.30/s, THREMAM, BWNEEBAMFFLEENR, LBRERDE, 5t
HAWEAREHRELTRAKELE, HEAT £, EN4HER LT st
—F Rkt

KRR AR HFER,; FlATE; & RRE

1 55

BE A& D A ARARE R B Rl R &, Kiz s RIEER N, M AEmA R, BT —t
KBRS, T —LeRUAE RS RG], HTHAR. @5, BEhEEER, A WA GE
TR 2 AR A e SR, TR R AR B SRR b SR A RSO R L, SO s
5 Bl 22 SRR RS2, A 5 0E KR R RO R A, FL N KR A I IR
BHERRBINAR DR A 7, PR xS 5 s A i) 5] T P 7K I PR RS Ak AT & A
I FE o BT YA A 502 75 S5 A M e ity b S i) AR, ERHRAA A T L X e s By, FEES
PUYLIR] 1 45km, BT b3 5| 00 A H sk 2 — 22 (8] A28 — ZE (e A LZE /K R FeL sz i), A
SIS N E, AN BEIE BT, ISk A ZE AR, TEERAL T A IEAX 4l
PR B AT AR, AR YR AR IR AR AL TR CIRAS . iRAE R, B IR AL TS
NV, U UE AT B TR TIE T, Wt I UIE B 40m, AT BURE R 180m X
23mX3.5m. [RIFfEREYTIEIE VBRI, NS BRI WSS, fEREEi S
IEMUESPIROERE, FEINOEETUS I S AR, PREUE R A 40m, [EREESTIZ I i
N RN 270m.

BTSSR GE, SINUE ARSI AR, MR S e i Y X 2 D
We? EEANRM T AR NIRRT, B R R Szl A — g = 4K R ses P 4y
ol e WR A E B R TR, kit & EReP s i B Sy R Szt i i sad

- 1259 -



= Jm BRI & B s & EDKE) AR 2 WO

W51 RUE IR, A XUHTRE KRR AL iz ) — 4O A SR 5 4 A7 5
P PSR, I B R AR AR A SR — R SO UE A I X KRR AR A, (H B
AT T RICRULERR, SINUE RS, FEARBU AL K IYITE]_E 35 R A A K H kR
BIILFEFEN T, X 5| HE MRS 15 A B BOYUE W AR A AR, A SGEE @A A
PR AR Je) i) B — e A, SR BRI o T K, TSI AR VA 7K T) H
TS 0T A T DU S A R E AR POKFAR A, FFIERE 0 EET IH B R L R S
FlE PRI AR, TS IR RE VE + AR A A 1 55 7 TR 0T 2 1 1 M 1 A L FF) 5 B
[Fi) 48 FE ATUTE 22 4 38 U Vi BRI 28 00 N LTE Pt B R A s ZK i L, D R 22 e i A
FIRAX A LA SR i — e i fe gt A

2 AT P T N AR UE

2.1 HAKFFEL

IR BT R
o7  oUHU)  o(HY)
8t aX a}/ (1)
KRB B 52
2 2
a—U+Ua—U+Va—U: f‘V—ga—Z—T—X+vt(a—q+aU)
at ox ay ox p ox>  oy*® ?)
2 2
§K+U§K+V§K=—fU—gQ£—ZL+VAaV+aV)
at ox ay ox o ox? ayz 3)

KA. U VARl ELPYRESEx . y A a8 Z K6, H . p s ilhiE
BAENKE L v RERFEREG 70 7, 2 RPNRE VIR ITE x « y J5 ) LR &
fRRIRNIEE, £ = 2W sin ®, W AMEREAEMAEE, O NMEAE.
2.2 FECHKREHBFERGE

AR K = MRSt B, ERRE AT SECN 3734 4, =AM
N 6774 A, FHARRIRE T S KA EE A 20m, H/DNEJFE N 10m, FIFE = MIEMRS S SECh
3704 A, =MAEANECH 6797 A, AHARMIRE T AR EE Y 20m, N IR BN R AR 9 R L
HYE GEEYT B LR MR o8 B U B TR . A B ALIR I 6 AN T
M, b bR 4 NGRS UEWT T (1 Wi, 2 . 3 W, 6 WD, R UEEE 2 AN
EWTTE (4 Wi S BRI . S IRESTEWT A7 B WK 1. BRI R4 Bl e e,
N FE KDL, RS R A% N 0.01~0.10.

- 1260 -



B =t maEEUKS Y 2 B T R e EUKE A AR S VO

BT A ] B N7 I o 6 i o7

2.2.1. KAzB3E
4 2011 4E 12 H 24—25 H#H T A YRR Bk
SCIES , 43 A3 e 6 AN TATaE W A RS2 PR KR,

*“““\EJ// 4 57 10— KL B B R 5 e A
SRR REAE, BT Ho A 2 . o LR, 5
WU S T2 AT 4, S0P 1. 6 TS
UL 2. 3. 4. 5 WTETSLIIE A
= SRFTE 0.00 LA, LI~ AERUR A e B

PRt = e KRR T8 T 1 SR

o

o
¥

Bl 2 00 AE O T S AR A 5 v SRR A B

2.2.2 FRRIA G BIE

MHE 2011 4F 12 H 24—25 H/KSCEE [R5 3471 6 AN i sl & 25k, 4374 6 4
DR W85y, DA s 5 70 2 (RO BE B DR A b, I A A P 7K 0 T8 38 D A A A 22 il L
ABR Z . AR S GORMRI FH 4 57 1 4R 18 B B AR S S A B KRR, N T T
Sop L, [ — T D A S S RSB 2 7 [ — Ak bR R, S5 R 3.

2 s o —— BRI
TR ¥ ::’: 0s —zEE
s s - To e
- s . - ;
‘\ 0.0 7—727—;1\\ "
& & w 0 e ' 0 100 15 : 200 ! o : o 5 o = ©
EREREW EEER(m) EEERm)
1 5 i 2 Sk 3 ST
B //R“ -
it 5 o ~ ‘_‘\ = ziEE
ez \\
o / ‘\
4 Sk 5 ST 6 5 T

P 3 IR 2 Ja) 8 — A A R A o A1 B

- 1261 -



= Jm BRI & B s & EDKE) AR 2 WO

HHE 3 LUK I, Wi 1 (- F3 s & a1, 1 Wi b T B i S di B, Bl ks
OPEIB =87 < % N s S (O PRI B 1= 57 T e o e = (A S TCT PR = o W T S (=R E P
AT CAACHN, OB T A e K AL AE FE 5 /2 2 20m A7 58, 4 FR 25 A2 R EE B /N T 20m I, Sl
ERMEY A N 100%, B E7E 20~100m 5 Fl AL T A T S2lifiE, B2 KT 100m
i, SEME SEME R EA, SR E SRR E R K ZEEN 0.005. 2 Wi 7ErE & 4+
40~130m YE Y, SEIE K THIUE, 7€ 70m A ZEE fcok, A b szl v 25 T L i,
SEDUIR B AL R A KB 0.05. 3 WITHIZE 7~23m Y[ Py, Sya ok T A qblim ik,
Hoefr B 2 EEUN T LLZR, SE R SRR RN ZEN 0.1, 4 Wi 48m 2§ <2l i
T HAMIE, KT 48m B, SCMREE/DN TRPALE, S0l 5Bl E R K EE AN
0.03. 5 W[ 0~53m & [l A, SCMAUE K TAAALE, 53~85m Ju Rl A, ST & T B4
Wi, 85m LLJG, ST K TR IE, Sl S AR LR B K ZEEN 0.03. 6 T 5K
TR 5 LI B A v, FEARWI . 3K ST e b T R - A0 9 b T A AT S
SEFGE AT — B WK/ BAARTE, R ARV A BT . 8 DL B KA A R R 36T
AT LA ST I YR T B B R SR A R BRI S B, BE S S RAS [F) 454 T A R
B S bR KA 5 RSB B o 38 DA o] DA IR, O T OR300 g B T 3ok o AT
ST AR AR — L NGRS, ORI UEV SR, w] DU S B YR B
TR R A R B IR SR, RERS SOAN IR S A T MR B ) SE R KA S R
BAIE DL

3 ANIF LG T IHAX A6 LT 5%

3.1 FRIIRKREM

FI IR KRR AL 3m] BE 2K A A, il FL s il 26 A B /K BE R 5 Mg 47 7 SRk o AR
UK E MR R AR, R YRR S AT T, BARIBITIR: ki
N 150m’/s I, HEREST RS — R LR RIBES Rk AR K R L, R R 60m’s,
oAU B R P R G I, P R I B3R 23.95m; 2SR E 300m’/s B,
CHAEEG RIS R BN, 5 R BERFIN KR E, FHREA 113m's, HARE
H R E s AR I, P2 K KL B K AE AT Y 23.95m; 245k B 500m’ /s, 1000m’/s-
1500m’/s 2RI}, 342 HERET H st 5 — i 2 TR R o — % FLZE ) (R  EOR HE, LA B
R et A, FE R R BR300 8 23.5m. 23.0m. 23.0m (3R 1)

F 1 BYaK RIS — ACRIEENT E TR

T kKL R (ms) PLA %HE (5) BdEHKAL (m)
TH— 150 1 23.95
TH= 300 2-6 23.95
Tht= 500 6 235
T 1000 6 23.0
THT 1500 1-6 23.0

- 1262 -



=T R EURS) AR & B T LU e EDKE A AR SO

FYR XA 2 M (e DL RIUE EREK 5 ANMFFAEWT ST I &, e b UE BT i
HBECERE L Wi ST O Bk RE 20 3 Wi RIS AU B 4 . R F
1T Y B 5 Wi, D 1 <5 8] BR8N NI A, RUTEIEE DY 6m, AT SRR IR S 5 1~6,
DA v A A AL B 4

Pl 4 R 2 — il L Ui 5T U e N0 U ok A

3.2 WEHETIERARRST L

LIRS/ b vl o G T S e e o S G s N DTV R <t 2 4. L
W5 ANTIEE T E KR ADERUE . B 5 Pk AR AE 5 RN 00T, 5 A S
L%ﬂ@%mﬁﬁ&ﬁﬂﬁﬁ@%mﬁ*%ﬁﬂ%h%

W=

u>1%ﬁﬁiﬁﬁ (mzﬁﬁﬁ%ﬁﬁ (c) 3 T it & 4 A
(d) 4 Wi &5 10 (e) 5 T 4 73 A

B 5 [ VHEL B S50 A0 A0 T ) 4047
HE 5 AT, fiiE KRB LR R I RGO, REE Y iR R K
| 500m’/s I, fiLIE P E A — MR B0, 4T 1T, 2RI RN 150~1500m"/s
i, HUEREE A 0. 1im/s B3 1. 10m/s 45, AN AT LR BUE HAUE 1 Wi i
LRIRBONBEE, DIE X ALNUELE | Wi KRR ASEA 8. ERZSRELMET, Xt
HIHMXA G ALE 2 Wi, B Zc Aol 2 /N1 IHAUE R A /KRR, RAHHELE 2

- 1263 -



= Jm BRI & B s & EDKE) AR 2 WO

W T B K ISR TS ke E . 7E 3 Wi L, FiE AL BRI R 5 1B pE iK%=
AN 0.48m*/s, XS HH T FTE AL LA — NS, 4 W8 |F VT S0 20 e K 2 th
R 0.43m°/s, ASAUAEAE A FRYE R P . MR 3 50T R0 5 W, A TRV S R
B, OB AE AR S AR 1 R WG E 0.1 1my/s HENE] 1.10m/s A, H
i T T A 0] 97 S A 98 A o e AT P W T T L T R, AT IE 0, BIE 1,
5 WITH R SR AR FEANAS, 3. 4 Wi R ECE AMEE 3G K, 2 W KA B IR A 58 o Fa
S, DRI AT AL 2 ) E B R MR AN 190 e A I RN, KRR S IR R R AR R B B
AR, i BB KRR E PERSE, A AT R B R R 500m’/s, HHE
FOEMMET 300m’/s A KIEERBN, HES EHtREA 1000m’/s. 1500m’/s
I S AH ST T A, X T IR AN A, R 5] A

3.3 FRAREBEMTCEMR

HF T T 5 W) A5 R T AT B L TR A 2R . (B 6D, mT DL HILRE A
HEOK, B PR ) K R BB K, H T AT PR 1) K R AN &2 A AT A ORI 5
i FLATIE P HOKTRASBEEE L 0.3 mys BT, sk B0 150m’/s 1, 1. 24 3. 5 Wik i
TRAE 0.15m/s FHE P3N, e B0E A 0.04m/s, 4 5 W7 T AL I B K, B KAALE A 0.24m)/s,
Be/NN Om/s, NTREIE B A 2 190 22 R AR VU I, 24 R 300m’/s FiF, 4 W T A 7 97 3 4 A
WA L), BORPEANMEE A 0.45m/s, Wi 45 W2 F.5r 2 — BE FERTTE Pt T 0.3m)/s,
Tl 4 DU AN W7 T LI R/ NAE 0. 1m/s PRIT BN, 243 EA 500m’/s, 4 BT 2k 16 7 40 A AN )
&), KUEBhIRE RN 0.5m/s, WAL =5 2 — 58 BEATUE A REE R 0.3m/s, 4% DU/
T RN 0.15m/s AT IS, 49 E A 1000m/s, 2. 3 Widi A EAE 0.05m/s FT ik
31, 1 WIS 0.3m/s, 4. 5 Wil A 530 IE T 0.3m/s, BLE A IRE A
LS U N 245, 24 1500m°/s I, 1. 5 Wi s S8 0.3m/s,4 W A5 )
—EHRE 0.3m/s,2. 3 WITHINIIETE 0.1 FaTsesh, Shi B 425 bt w, & Lk
A5 A IR A 22 At ) 461, 24 B KT 1000 mfs, T MR A AT, M B
SEZVER IR, BT L ME DA, KIRRA BB E 8P, N T T 4,
R FRRARAL 1D S B3 (RIRT A, S AT K B NAR E . 4 XK E AR B BUR, 4
WEECK 4 WA MTE KR RTINS, PRERKIR R FETE — AN s, FURRS % 4 W
T AT REAZTE — @ BT ), N AT BT RRI,  DACRIE AR AN 22 43l i

- 1264 -



B =t maEEUKS Y 2 B T R e EUKE A AR S VO

——
————t—it —t——— — e,
e 150m’/s M 300m’/s & 500m’/s
o . .
0. 07
0.4 06
04
@ 035 g o
>< g
025 w
LYY 7' 03
= 015 F 02
0.1 g,
2 .

M 1000m’/s W& 1500m’/s

K6 TR JE i Py A 5] i v 2 5 Ui T A 1) 90 3
4 HEE

S B T SO FER T, AR AL SR s M ARE AT RE T e RUEVEM RIS, B
FE KR A KRR FFE — N BON R VER N, FE TR A IR R A TN, 4R
EHL 1000 m/s B, #AUEATERERE 0.3m/s, N TR 4s, 24 Bl
1000 m’/s I BEBCAIEATIF L. (EIFEIERE S, B BRI R A, 4 Wi AR
Wehsok, Horh R sl I A 500 mYs B, KN 0.5m/s, AT BERARIAAT %
G, VO IZ W T PRI AT BEAT BRI .

Bus

A RGE T BRE S LITX (2016YFC0402506) , 4 M R4t o

S5 3K

1 I35 22, B i /K T 5 9 TR A B ARG (0] KR 7K FE AR AR, 1998(03):5-8.

2 Leedertes J J. A Water Quality Simulation Model for Well-Mixed Estuaries and Coastal Seas [M] . Santa
Monica:Rand, 1970

3 Rt E E R AT B B S T A T R ST B TR K I BT (9] K R K s TR A
#%,2017(06):9-13.

4 BEA XUHTGETLL. — YRR & B R AR /K R AX A8 AT K I 2% AHBIF 78 Hh B S A (0] K A K LR St
J#%,2009,29(01):35-39.

5 WRHERE. MR SHYUE ] XA A RO FE (D). F A iR 52,2007

6 R, /A, TR SIE S M IESIC X 2 @i e 8 b EKEh e &, EISE

- 1265 -



= Jm BRI & B s & EDKE) AR 2 WO

5L, 2015[C].
7 %W, BA, TRIE SIHUE S MERE I XA KUE < AT S teh EE O TR
FARW RS, HETFERE T, 2015[C]
8 R e, B iE =2, SR VT KR 10 B F[7].7K I8 TF%,2013(02):95-98
9 JAAREE KRR AL 51 HUE 11T XA SR I [I]. A R ERIT,1997(05):29-31.

Study on navigation conditions of newly built second-line ship locks

in the Baigou hub

HONG Kun-hui, WU Teng, LIU Lei

(Key Laboratory of Coastal Disaster and Defence, Ministry of Education, Hohai University, Nanjing
210098,China. Email:hongkunhui@hhu.edu.cn)

Abstract : The stability of fluid pattern in the approach channel is one of the important factors for
the safe and fast crossing of the lock. The flow pattern is easily affected by the upstream river
flow and the discharge of the power station, resulting in cross flow. This paper establishes a
mathematical model to calculate the changes of water flow conditions in the new channel under
the five conditions of the upstream water and power station discharge in the flood season, and
compares with the flow pattern of the old ship lock under the same working conditions, and
analyzes and demonstrates the new channel. Rationality and propose corresponding measures.
The results show that compared with the old ship lock, there is a steady improvement in water
flow stability, gate efficiency and safety. When the upstream water supply and power station
discharge exceeds 1000 m’/s, the cross flow ' s velocity of some channels exceeds 0.3 m/s, which
does not meet the navigation conditions. It is recommended that the Baigou ' s ship locks stop
sailing. When the flow rate is small, the cross flow ' s velocity of the 4 section of the approach
channel is in a large range. It is recommended to further improve the approach channel near the 4

section.

Key words: Ship lock; mathematical model; approach channel; lateral flow rate
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