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Riverbed evolution and treatment measures of Tiaoguan Waterway

PAN Meiyuan, ZHANG Suya, WEI Guozheng
(National Engineering Research Center for Inland Waterway Regulation,
Changjiang Waterway Survey Design and Research Institute (Wuhan) Co., Ltd., Wuhan 430040, China)
Abstract: The Tiaoguan Waterway in the lower Jingjiang River has the typical evolutionary characteristic of
“concave bank deposition and convex bank erosion” in meandering river segments, causing the progressively
tightening bend radius and increasing navigational risks in the curved channel section. On the basis of measured
topographic data of the Tiaoguan Waterway from 2002 to 2021, the evolutionary patterns and navigation-impeding
characteristics of the waterway are systematically analyzed, and future trends are predicted. The treatment
measures are proposed involving the stabilization of the Jijiazui Point Bar, and are verified by model test. The
results indicate that the middle and upper sections of the Jijiazui Point Bar on the convex bank experience
erosion, while the lower section undergoes deposition and downstream extension, leading to reduced stability of
the channel and bar. On the concave bank, the development of mid-channel bars and flow division into two
channels, coupled with the deposition and downstream extension of the convex bank, exacerbates the tightening
bend radius in the curved section. Additionally, turbulent flow near the Tiaoguan Jetty and the recirculation zone
at the tail of the Jijiazui Point Bar further deteriorate navigational conditions. The treatment measures involving
the stabilization of the Jijiazui Point Bar by constructing three submerged dikes spaced along the bar and
protecting the high beach shoreline at the root of the bar can promote a smooth channel-bar morphology, stabilize
the left boundary of the curved channel, inhibit the formation and development of chute channels at the root, and
effectively improve channel width and bend radius, meeting the design standards of 4.5 mx200 mx1, 050 m
(depthxwidthxbend radius).
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Fig.2 Scour and deposition of Tiaoguan Waterway from
February 2009 to March 2021
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Fig.4 Area of 0 m isobath of Jijiazui Point Bar

MZEGWE I MEALEE 0 m 25 IRk Lk R,
T ERE FEAR BB okl DR, SRR SR e, B
WERIH AR LB R R AR, XM
FEVEE I . 2009 AEZHT, WERAL 0 m KL
FEHIEASEIT; [ 2009 5, 0 m SFIRE I IR
e EREAR, BB AR R, 2 2014 4 2 H
0 m SFURZR 0] [ AE(R A AR, B ES Ik 330 m;
£ 20204F 4 A, S TED MM AR PR
J&, BT — K 380 m F A0 0 m ZETRLR
1.1.3 MM 28 1k

SR TRREKLE, FEHKDFNT, B2X
WA 7 R R R e R AR AU, S AR S R Y R T R
XA 7% 52 W 0 W X 7K U 1Y 240 T g 0 328 T DR 55
ZUWEW, FuAE, WE, ka8, 85D
TE TR 1 A5 — 5 1O R SR AL T 25 1]

2004 4F 8 H, H & MR M bh IRV,
HE BT Em 4 m A£47; %2006 4F6 1, &
W R, WU ESRRIAE 0 m A2 47,
R BITEINRIAR . 1 2009 4558, TINZE & 5 I
TE B —fE RUAE YU 0 m AR mIAN, UL S, Af
DIE W, H 200942 H LI LIk, Hk R
JiT 3ABEL: 1)2000—2012 4RI, 0 m 2535

R AL 0.1 km® P ZE 2012 4F 11 HAY 0. 64 km;
2)2012—2014 4FF2E I, 0 m S5 VRER TH AL 4k 5 7F
0.60 km® Ze47; 3)2014 4ELIRAYZEA W], 0 m 4§
TR R ol T 22 45 % 0. 38 km®

0.8

=
[=}
T

04 |

SRR P km?

B 5 EXTEMEENOmEREER
Fig.5 Area of 0 m isobath for hidden bar at
concave bank of Tiaoguan Bend

BN 0 m SFRZ AR 5B ME O m
BRI AR AL R X AT LR, T 08 i A
TR M MR R BB B9 OC R, AT UL
75 R M S M ) R A AT SR 2 A 4 R Q25 T ] 40 S
ROEM N E , BB = TR E K ERWE N
WEFRFLESZ 2 W), T80 00 O AN WA R, B TE
BB AFLE
1.1.4 iV

PCAGE A AL I 6, ATLAE H, A
RAFTE AL (1) = 8 W S e 2 B B vp R IR A A
ZU ), BOREA B m AR, FEOTIER
SEPEAE 22, A TOBAE 4 il 2 AR gE— 2 46
Pl DK TE TR BANT 7K 3t 7 a1 °] 43 2Ry 4 AN X i
B, Bl X, XL A X
PEO LR IX A T LR, 2RI,
WRABM A s BEm b XA T = 55—
S N A S 5 8 11 2l R ST e = 1]
] MR 0 2o 3, 224 (R R AT B AR MR R AT
X, GREAG P MR — 5 B W Ae e, (HE I
BT 2 0 etk — 2B e ey, A5l EERCOR, 7R MR
KWULBR G T, ZAETREA B A
LRI TSk DU Xk, RIBAK TH S50 1
M, 24 BIRAERRE



- 148 - *

E T A 2026 4

LSS

200942 4
———— 20104E12H
20114E11 1
e 2014&,—:2)5]
20144112

paARIL

a) 200942 § —20144F12 7

BB S

b) 20144125 —20214£3 5

6 2009 ££ 2 A—2021 £ 3 AFEXKERDFEENL
Fig. 6 Planar changes of thalweg in Tiaoguan Waterway
from February 2009 to March 2021

FH AT DL, R OG 45 3 B A i AR Ak 2 B AR h
TERE ) o P B, HAACR A, 2009—2014 47, H[n]
PP b B EAE BEAN K, R BOR BA AR AR
FREAE 5 2014—2020 4F, A ) o 98 DXCER BA R 2 4
PEEHASWAS I8 OGS T A i AR R 2 ),
H 2014 5 2—12 H, HFHNEAEREER, &
KA 280 m; 2020—2021 4F, 2 KPR (K50
A 1o ok Y DT R IR A R R A2, e K242 390 m,

KB /m

GRBMR S 2 2014 4F 12 ABNiE
G oA 5BV TT LR, BRI
MR M BB TR BLE T R E k. Y2
RTS8 B rp b B o S AR, A ek X rp
B BA I AR Sy, R R AR IR AR R A, X
SRR ILEVE, AR B R nA s i, i
MR — LN, TES LT XL, W
TR Lk B BRWIVEHT, 28k IR BAE 372
fRmg BER /N
1.1.5 Wi fk

PHOCIKIE 2-1°F0 3" Wr i A8 6 DL 1K 7 Fi 8, Al
DI, 18 562 1 B 5 B0 e A o YR AR 4
fE: MR ZESKWE e iR, TR Y N O 2 4
WARKOR, Wi e S AR WIE, T w55
TR SR s e TREE K LAk, AT PN R MR
L S I/ SN I S RS o T T N N
S,

ZZ W MEAS AL Jg . 2002—2009 4F, 1S
BAEMPRIPIRAS A PR SR 2 m, Rt i
FEIL 10 m P by 2009—2020 4F, RN o
T, AR AR,

TR N . 2012—2014 4F, WEDIB AR,
AFIRBIRETE 0.5 m UL L, SRIHRFURE R 10 m
Pl #2014 48, IR AU TR DL L 4 m,
SRl IE, A U R A T U R O R e
M TR E MR 2, 2014—2021 A, T
MBI E B TRE, EXAdfd, Kl
B0, BARRTE, XA Bk A2 16 i

TE PR AR A Y SRS R — U
----------- 20024E10/] -~ 20064E6 /1
- 2009424 20144121

201448 A 20154127

~3

1

I I I
200 400 600

I I I I )
800 1 000 1200 1 400 1 600 1 800

5 #/m

a) 20024£10 H—2015412H



% 3 4 HEL, F. B EKE I RIE T RSB - 149 -

e 20154E12H ——— 2019421
-10 ———— 20164E11H ———— 201843H
5 ——— 20204F4 4 20214E3 H
0 -
&
S
2
o0t
15 -
20
25 L L L L | ) ) ) |
0 200 400 600 800 1000 1200 1400 1 600 1800

S /m

a) 2015412 —20214°3 A

E7 2002 £ 10 B—2021 £ 3 BiEXKE 2-1"BTEEN
Fig.7 Cross-sectional change at profile 2-1" in Tiaoguan Waterway from October 2002 to March 2021
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Fig.8 Cross-sectional change at profile 3 in Tiaoguan Waterway from October 2002 to March 2021
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Tab.1 Minimum navigation channel width and bending
radius of 4. 5 m navigation channel at typical year-end
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each year in series years
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