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Navigable water depth conditions of typical shoal and rapid channels in

Luzhou section of upper reaches of the Yangtze River
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2. National Engineering Technology Research Center for Inland Waterway Regulation, Chongqing 400074, China)

Abstract: In view of the problem that the shipping demand in the upper reaches of the Yangtze River is large
but there are many shoals and rapids leading to insufficient water depth, this paper conducts a study on the
minimum navigable water depth of the Luzhou section of the upper reaches of the Yangtze River. The minimum
designed navigable flow rate for this river section is 3 396 m’/s, which is determined using the comprehensive
duration curve method and the guarantee rate frequency method. The numerical model is used to simulate the
Bingpangqi, Pangxieqi, and Wayaotan waterways. Based on the water depths of five typical shoal and rapid sections,
the response relationship between shoals and rapids and navigable flow is established. It is concluded that when the
navigation width of the typical shoal and rapid sections in this river section is 110 m, the corresponding minimum
navigable water depth is 3. 39 m, which meets the water depth and navigation width standards of Class Il waterways.
The research results can provide support for the later channel construction planning of the Luzhou section of the
upper reaches of the Yangtze River and facilitate the construction of high-grade waterways in the Luzhou section.
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Fig.1 River conditions in study reach
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Tab.1 Overview of shoal and rapid sections

WA RERE O BEEE O BER:  MEAREROK MEMREOK WK
MR 2R HRE/Akm  ZEHE K J&E /m FoJE /m I /m

LA
REW ik 8965 Zmk 570 160 33.0
Kl

BEIXF  891.4 &Mk 1190 200 22.0
o ST
ﬁ%& XTI 888.4 ki 1780 510 19.6
JKiE

BEEERE  887.0 MR 1 070 350 9.1
VRIS
kfﬂJ Wigkd  $83.3 AWM 460 210 45.0
KB

UKELUKIEAT WA I, 32 ) X s e vk 4
GO, WEKZHE S m DL b, e E L
10 m DL b, R FEZE R AEAE 893.5 km Ab Y 5%
A4, IBUREE S 5 m, ZKIERIURRIE Y BT
W, TEASZKIAET, #T B BOR I E 4 N A 2 45K
T, FAUE KRB 5UKEBTZ R B
1 RbVRIE , Bk KIRZY 1.8 my  HI T K 4 fik i 420 fif
ALy, Tt K G B 1 0, I AE 22 17 T
B, FEOKALT B BN, 3 20 03 75 R
WA A, R A R A A A, K Hs
B, MUEMMPTHAE, AT S Al

FEA VL 22 BB R iy B Al B vh TR, %
BEKECHAT T HERE . B2 . BRI AR
SEEIRFE, 1K GE A AR URRAE S5 UK Sk
AR, 20 B0 A HE IR EE B, R R X A
PRV RO REAR 0] VL b o A7 R LR B A it % 1%
fft, HCEOEAR R AR AT, e K,
B, VL E T 1000 m, FUFR AL
600 m, FH T 055 8 fist P &2 2%, KIAR TS =W &
AL, TR MK A R A, W U0 A2 K M
FFKTEAIFEI, T BN R vk as g, I8 K
G4, RECRART, TR A D2 s R
DOFZ gl XL IE A A TR

FUZE MK TE PR 289 LB A1 Bt 7K I 4 R A2 A
I, ZEREOK s, JoIE M, T A R ) Ay 5 A
i, fEPEtkI, Kt RS, TR B
P, FEOVARE LRI I BKES, Kpkop
EMBAIE kM, MK, BT R 2%, K
Tz BB AT, TR K FE A K, 1ZoKiE B it

Ay i B —— TRt Ik B RVb T i
T, AR K RN 2 LR IR RRAT SR A7 A, =
HORKIIK B 10 47 R, AT 2P AE . A HE
T IR R /NG, AT B2 2k B K R A I
FHEAER, ARG a2 B et

2 KTHEM
2.1 FREESIT

H1 T2 5 V0] BE Bk = 3 25 1 7K A i e S0 I 9%
Ak, AR SCARE R Y8 K SCul (fiE BLRE 805.9 km)
1991—2023 4E Y H K7 | s HRE, Seitia 44
PR IR Sl Y R AR B LA A A
Yk, W 2, E 2a) ATT, 1991—2023 4F-4%
PR AR/ 6 131 m?/s (2011 4F), e RA
10 053 m?/s(2020 4F) , Z4EFH4h 8 246 m’/s, H
Hi UK LB B 1 TR 24 34 8 252 m’/s
(1991—2012 4F) , BTG Z 4R 8 232 m'/s
(2013—2023 4 ) [0 ZZHUK HL o 38 17 )5 ~F 2
BOGsATHIA UMD, (HAREA R IIETF R
SRR R A E, 1991—1997 4R i R
REkagh, 1998 AR ZJE A B /MWD, 2011 4EFF IR
ETRETEZF - ERE, Wiy RAEFY
it ZA, 1998 LI EEAT E, 2019 FEZ )5
P R TS, mIE 2b) /TR, 458
KA /N R 197. 89 m(2014 4F) | #x KA 200. 92 m
(2005 4E) , ZAEFHN 199.91 m, Hirfi 54k
HL B IE AT I 243 R 200. 16 m, BITRZ
A28 199. 41 m, ] UK HL s 487 12 47 )5 4
1K AL TN

11000

—— AR —— IEJ¥ RARAES i

—a PR —— ST

10 000 |

9000 +

8000 +

WE/(md-s)

7000

6000

5000 L 1 L 1 L 1 L 1 L 1 I 1 L ]
1990 1995 2000 2005 2010 2015 2020 2025

Oy

a) Al




- 138 - K oiE L A2

2025 %

015 —— ZEETHKL

—E— AR KA
201.0
200.5

A fup M

Vo \
199.0 +
198.5 |
198.0 -

IKAE/m

197'5 L 1 L 1 L 1 L 1 L 1 L 1 I ]
1990 1995 2000 2005 2010 2015 2020 2025
1
b) KA

B2 KRivihimERKEELTE

Fig. 2 Flow and water level change process at Zhutuo station
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Fig.4 Composite time curve of Zhutuo station
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Tab.3 Channel scale of the Yangtze River mainline
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Tab.4 Water depth and channel width of shoal cross-section
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